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the analyte monitoring device corresponding to
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DISPLAYS FOR A MEDICAL DEVICE

PRIORITY

[0001] The present application claims to the benefit of U.S. Provisional Patent Application
No. 61/238,672, entitled “Monitoring System Having a User Interface”, filed on August
31, 2009, U.S. Provisional Patent Application No. 61/238,657, entitled “Medical Device
Having Illumination Assembly”, filed on August 31, 2009, U.S. Provisional Patent
Application No. 61/247,541 entitled “Alarms For A Medical Device”, filed on
September 30, 2009 and U.S. Provisional Patent Application No. 61/297,625, entitled
“Displays for a Medical Device”, filed on January 22, 2010, the disclosures of each of

which are incorporated herein by reference in their entirety for all purposes.

BACKGROUND

[0002] Diabetes mellitus is an incurable chronic disease in which the body does not

produce or properly utilize insulin. Insulin is a hormone produced by the pancreas that
regulates blood glucose. In particular, when blood glucose levels rise, e.g., after a meal,
insulin lowers the blood glucose levels by facilitating blood glucose to move from the
blood into the body cells. Thus, when the pancreas does not produce sufficient insulin,
(a condition known as Type 1 Diabetes) or does not properly utilize insulin (a condition
known as Type 2 Diabetes), the blood glucose remains in the blood resulting in
hyperglycemia or abnormally high blood sugar levels.

[0003] Pcople suffering from diabetes often experience long-term complications. Some of
these complications include blindness, kidney failure, and nerve damage. Additionally,
diabetes is a factor is accelerating cardiovascular diseases such as atherosclerosis
(hardening of the arteries), which often leads to stroke, coronary heart disease, and other
diseases which can be lift threatening.

[0004] The severity of the complications caused by both persistent high glucose levels and
blood glucose level fluctuations has provided the impetus to develop diabetes
management systems and treatment plans. In this regard, diabetes management generally
includes multiple daily testing of blood glucose levels by applying blood samples to test
strips and analyzing the blood sample using a blood glucose meter. More recently,
diabetes management has included continuous glucose monitoring systems. Glucose
monitoring systems have the capability to continuously monitor a user’s blood glucose

fluctuations over a period of time and display the results to a user.
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[0005] In such systems, it would be desirable to have a display and/or a user interface
capable of robust, comprehensive information presentation, analysis, processing, user
manipulation and/or usability features including, for example, programmable alarms and
alerts, comprehensive visual, audible and/or vibratory output for assisting in diabetes

management and improving glycemic control.

SUMMARY

[0006] Embodiments described herein relate to an analyte monitoring device having a user
interface with a display and a plurality of actuators. The display is configured to output a
plurality of display screens, including at least a home screen and an alert screen. The
home screen is divided into a plurality of simultaneously displayed panels, with a first
panel of the plurality of panels configured to display a rate of change of continuously
monitored analyte levels in interstitial fluid, a second panel configured to simultancously
display a current analyte level and an analyte trend indicator, and a third panel
configured to display status information of a plurality of components of the analyte
monitoring device. When an alert condition is detected, an alert screen is output on the
display in place of the home screen. The alert screen displays information corresponding
to the detected alert condition. Furthermore, the plurality of actuators are configured to
affect further output of the analyte monitoring device corresponding to the detected alert
condition.

[0007] These and other objects, features and advantages of the present disclosure will
become more fully apparent from the following detailed description of the embodiments,

the appended claims and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 illustrates a block diagram of a data monitoring and management system for
practicing one or more embodiments of the present disclosure;

[0009] FIGS. 2A-2C illustrate an exemplary analyte monitoring device according to
embodiments of the present disclosure;

[0010] FIG. 2D illustrates an illumination assembly for the exemplary analyte monitoring
device according to embodiments of the present disclosure;

[0011] FIGS. 3A-3C illustrate various home screen displays of a user interface of the

analyte monitoring device according to embodiments of the present disclosure;
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[0012] FIGS. 3D-3] illustrate exemplary trend indicator displays that may be used in
conjunction with the home screen displays of FIGS. 3A-3C according to embodiments of
the present disclosure;

[0013] FIGS. 4A-4F illustrate display screens showing timeline graphs according to
embodiments of the present disclosure;

[0014] FIG. 5A illustrates a method for retrospectively evaluating a series of received
glucose values to detect an alert condition by comparing the received glucose values to a
trigger window according to embodiments of the present disclosure;

[0015] FIG. 5B illustrates a graph in which a trigger window is defined with respect to a
current glucose data value according to embodiments of the present disclosure;

[0016] FIG. 5C illustrates a method for retrospectively evaluating a series of received
glucose data values to detect an alert condition by comparing the received glucose data
values to a trigger window according to embodiments of the present disclosure;

[0017] FIG. 5D is a graph illustrating a detected rise in glucose levels that is currently
occurring according to embodiments of the present disclosure;

[0018] FIG. 5E illustrates a method for detecting an alert condition in a glucose
monitoring system by retrospectively comparing historical glucose data values to each of
the other historical data values with respect to a trigger window according to
embodiments of the present disclosure;

[0019] FIG. 5F illustrates a graph for retrospectively comparing a second most recently
received glucose data value to historical glucose data values with respect to a trigger
window according to embodiments of the present disclosure;

[0020] FIG. 5G illustrates a graph in which a trigger window is defined with respect to a
current glucose data value and a previously received glucose data value according to
embodiments of the present disclosure;

[0021] FIG. 5H is a graph illustrating episode detection in which all glucose data values
associated with the episode fall within an outer limit range according to embodiments of
the present disclosure;

[0022] FIG. 6 illustrates an exemplary menu screen according to embodiments of the
present disclosure;

[0023] FIG. 7 illustrates an exemplary sensor menu screen according to embodiments of
the present disclosure;

[0024] FIG. 8 illustrates an exemplary alarm settings menu screen according to

embodiments of the present disclosure;
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[0025] FIG. 9 illustrates an exemplary mute alarms menu screen according to
embodiments of the present disclosure;

[0026] FIG. 10 illustrates an exemplary glucose alarm threshold display screen according
to embodiments of the present disclosure;

[0027] FIG. 11 illustrates an exemplary alarm tones display screen according to
embodiments of the present disclosure;

[0028] FIG. 12A illustrates an exemplary snooze setup display screen according to
embodiments of the present disclosure;

[0029] FIG. 12B illustrates an exemplary charging setup display screen according to
embodiments of the present disclosure;

[0030] FIGS. 13-16 illustrate a set of exemplary set alarm profile display screens
according to embodiments of the present disclosure;

[0031] FIGS. 17A-17C illustrate exemplary Continuous Glucose Monitoring (CGM)
statistic display screens according to embodiments of the present disclosure;

[0032] FIG. 18 illustrates an exemplary status display screen according to embodiments of
the present disclosure;

[0033] FIGS. 19-21 illustrate exemplary alert screens according to embodiments of the
present disclosure;

[0034] FIG. 22 is a flow chart illustrating a method for displaying sensor data according to
embodiments of the present disclosure;

[0035] FIG. 23 illustrates a flow chart for outputting an alert based on a detected alert
condition according to embodiments of the present disclosure;

[0036] FIG. 24A illustrates a flow chart for outputting display screens based on a detected
alert condition according to embodiments of the present disclosure;

[0037] FIGS 24B-24C illustrate additional exemplary alert screens according to
embodiments of the present disclosure;

[0038] FIGS. 25A-25G describe various embodiments relating to the suppression of
alarms based on alert conditions according to embodiments of the present disclosure; and

[0039] FIG. 26 illustrates an exemplary flow of a plurality of user interface screens

according to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0040] Before the present disclosure is described in detail, it is to be understood that this

disclosure is not limited to particular embodiments described, as such may, of course,
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vary. It is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to be limiting, since the
scope of the present disclosure will be limited only by the appended claims.

[0041] Where a range of values is provided, it is understood that each intervening value,
to the tenth of the unit of the lower limit unless the context clearly dictates otherwise,
between the upper and lower limit of that range and any other stated or intervening value
in that stated range, is encompassed within the disclosure. The upper and lower limits of
these smaller ranges may independently be included in the smaller ranges is also
encompassed within the disclosure, subject to any specifically excluded limit in the
stated range. Where the stated range includes one or both of the limits, ranges excluding
either or both of those included limits are also included in the disclosure.

[0042] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure belongs. Although any methods and materials similar or equivalent to those
described herein can also be used in the practice or testing of the present disclosure, the
preferred methods and materials are now described. All publications mentioned herein
are incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publications are cited.

[0043] It must be noted that as used herein and in the appended claims, the singular forms
“a”, “an”, and “the” include plural referents unless the context clearly dictates otherwise.

[0044] The publications discussed herein are provided solely for their disclosure prior to
the filing date of the present application. Nothing herein is to be construed as an
admission that the present disclosure is not entitled to antedate such publication by virtue
of prior disclosure. Further, the dates of publication provided may be different from the
actual publication dates which may need to be independently confirmed.

[0045] As will be apparent to those of skill in the art upon reading this disclosure, each of
the individual embodiments described and illustrated herein has discrete components and
features which may be readily separated from or combined with the features of any of the
other several embodiments without departing from the scope or spirit of the present
disclosure.

[0046] The figures shown herein are not necessarily drawn to scale, with some
components and features being exaggerated for clarity.

[0047] Various exemplary embodiments of the analyte monitoring system and methods of

the disclosure are described in further detail below. Although the disclosure is described
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primarily with respect to a glucose monitoring system, each aspect of the disclosure is
not intended to be limited to the particular embodiment so described. Accordingly, it is
to be understood that such description should not be construed to limit the scope of the
disclosure, and it is to be understood that the analyte monitoring system can be
configured to monitor a variety of analytes, as described below.

[0048] Embodiments described below relate to an analyte monitoring device having a user
interface with a display and a plurality of actuators. The display is configured to output a
plurality of display screens, including at least a home screen and an alert screen. In
certain embodiments, the home screen is divided into a plurality of simultancously
displayed panels, with a first panel of the plurality of panels configured to display a rate
of change of continuously monitored analyte levels in interstitial fluid, a second panel
configured to simultaneously display a current analyte level and an analyte trend
indicator, and a third panel configured to display status information of a plurality of
components of the analyte monitoring device. In certain embodiments, when an alert
condition is detected, an alert screen is output on the display in place of the home screen.
The alert screen displays information corresponding to the detected alert condition. In
certain embodiments, the plurality of actuators are configured to affect further output of
the analyte monitoring device corresponding to the detected alert condition.

[0049] FIG. 1 illustrates a data monitoring and management system such as, for example,
an analyte (e.g., glucose) monitoring system 100 in accordance with embodiments of the
present disclosure. The analyte monitoring system 100 includes a sensor 101, a
transmitter unit 102 coupleable to the sensor 101, and a primary receiver unit 104 which
is configured to communicate with the transmitter unit 102 via a bi-directional
communication link 103. The primary receiver unit 104 may be further configured to
transmit data to a data processing terminal 105 for evaluating the data received by the
primary receiver unit 104. Moreover, the data processing terminal 105 in one
embodiment may be configured to receive data directly from the transmitter unit 102 via
a communication link which may optionally be configured for bi-directional
communication. Accordingly, transmitter unit 102 and/or receiver unit 104 may include a
transceiver.

[0050] Also shown in FIG. 1 is an optional secondary receiver unit 106 which is
operatively coupled to the communication link and configured to receive data transmitted
from the transmitter unit 102. Moreover, as shown in the Figure, the secondary receiver

unit 106 is configured to communicate with the primary receiver unit 104 as well as the
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data processing terminal 105. The secondary receiver unit 106 may be configured for
bidirectional wireless communication with each or one of the primary receiver unit 104
and the data processing terminal 105. In one embodiment of the present disclosure, the
secondary receiver unit 106 may be configured to include a limited number of functions
and features as compared with the primary receiver unit 104. As such, the secondary
receiver unit 106 may be configured substantially in a smaller compact housing or
embodied in a device such as a wrist watch, pager, mobile phone, PDA, for example.
Alternatively, the secondary receiver unit 106 may be configured with the same or
substantially similar functionality as the primary receiver unit 104. The primary receiver
unit 104 and/or secondary receiver unit 106 may be configured to be used in conjunction
with a docking cradle unit for one or more of, for example, the following or other
functions: placement by bedside, re-charging, data management, night time monitoring,
and/or bidirectional communication.

[0051] In one aspect analyte monitoring system 100 may include two or more sensors,
each configured to communicate with transmitter unit 102. Furthermore, while only one
transmitter unit 102 and data processing terminal 105 are shown in the embodiment of
the analyte monitoring system 100 illustrated in FIG. 1, it will be appreciated by one of
ordinary skill in the art that the analyte monitoring system 100 may include one or more
sensors, multiple transmitter units 102, communication links 103, and data processing
terminals 105. Moreover, within the scope of the present disclosure, the analyte
monitoring system 100 may be a continuous monitoring system, or semi-continuous, or a
discrete monitoring system. In a multi-component environment, in certain embodiments,
cach device may be configured to be uniquely identified by each of the other devices in
the system so that communication conflict is readily resolved between the various
components within the analyte monitoring system 100.

[0052] In certain embodiments of the present disclosure, the sensor 101 is physically
positioned in or on the body of a user whose analyte level is being monitored. The sensor
101 may be configured to continuously sample an analyte level of the user and convert
the sampled analyte level into a corresponding data signal for transmission by the
transmitter unit 102. In certain embodiments, the transmitter unit 102 may be physically
coupled to the sensor 101 so that both devices are integrated in a single housing and
positioned on the user's body. In certain embodiments, the transmitter unit 102 may
perform data processing such as filtering and encoding data signals and/or other

functions. Data signals received from sensor 101 correspond to a sampled analyte level
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of the user, and transmitter unit 102 may transmit the analyte information to, among
others, the primary receiver unit 104 via the communication link 103. Additional detailed
description of continuous analyte monitoring systems and various components including
the functional descriptions of the transmitter are provided in, but not limited to, U.S.
Patent Nos. 6,134,461, 6,175,752, 6,121,611, 6,560,471, 6,746,582, and U.S. Patent
Publication No. 2008/0278332 filed May &, 2008 and elsewhere, the disclosures of each
of which are incorporated by reference for all purposes.

[0053] FIGS. 2A-2C illustrate an exemplary analyte monitoring device 200, such as the
primary receiver 104 of analyte monitoring system 100 (FIG. 1) that may be used with
certain embodiments of the present disclosure. In certain embodiments, the analyte
monitoring device 200 is generally rectangular in shape and sized to fit in a single hand
of a user. However, it is contemplated that the analyte monitoring device 200 may have
various other shapes and sizes depending on, for example, a particular user or
environment. For example, the analyte monitoring device 200 may have a first size and
shape for an adult user, and a second size and shape for a child user.

[0054] The analyte monitoring device 200 comprises a front housing 205 and a back
housing 207. In one aspect, cach of the front housing 205 and the back housing 207 may
be replaceable with housing covers having various colors and/or designs. In certain
embodiments, the analyte monitoring device 200 may also include grip portions 209
disposed on lateral sides of the housing portions 205 and 207. The grip portions 209
may include a plurality of depressions or finger holds to provide a better grip to a user.
Grip portions 209 may be made of rubber, plastic or other similar material that may
increase a user’s grip.

[0055] In certain embodiments, a user interface is disposed on the analyte monitoring
device 200. As used herein, user interface refers to components that assist a user in
interacting with the analyte monitoring device 200. Referring still to the Figures, the
user interface may include a display 210 and a plurality of input buttons 220 on the front
surface of the analyte monitoring device 200. Although two input buttons 220 are
shown, it is contemplated that a keypad or keyboard may be disposed on the front
surface of the analyte monitoring device 200 or only a single button or no buttons may
be included. In certain embodiments, the user interface also includes a jog wheel 230
and a secondary button 240 disposed on one of the lateral sides of the analyte monitoring
device 200. In certain embodiments, the user interface may also include a test strip port

250 for receiving an in vitro test strip and a data port 260, such as a USB or serial port.
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In certain embodiments, a sound system (not shown) may also be included with the user
interface for outputting audible signals. The sound system may include a sound
synthesizer (e.g., an OKI ML2871 sound generator) and at least one speaker (e.g., an
eight ohm speaker). In certain embodiments, a vibratory system may be included and
configured for outputting, among others, a vibratory or other tactile alert. Although
specific components are mentioned, it is contemplated that the user interface may include
fewer or additional components than those specifically discussed.

[0056] In certain embodiments, the display 210 is an organic light emitting diode (OLED)
display. The OLED display may be configured with a display resolution and refresh or
frame rate conducive to a clear output to the user. In one embodiment, the display may
be a 160 x 128 pixel display with a frame rate of about 10.5 frames per second. In
certain embodiments, the display may be higher resolution and/or refresh rate, including
high definition (HD) output. Such a display 210, in aspects of the present disclosure, is
configured to provide color output display. In other embodiments, the display 210 is a
liquid crystal display (LCD). In other embodiments, the display is a plasma display. In
certain embodiments, the display 210 is a touch sensitive display. The display 210 is
used to display a plurality of graphical user interface screens or screen types (e.g. display
screens) to a user as the user interacts with the analyte monitoring device 200. In certain
embodiments, the display is configured to output still and video images.

[0057] In certain embodiments, a zoom-in and zoom-out feature is available for various
display screens that are output on the display 210. The zoom-in and zoom-out feature
may be used by actuating the jog wheel 230 either alone, or in combination with, a
second button, such as secondary button 240 or one of the plurality of input buttons 220.
The zoom-in and zoom-out feature enables a user to fully or partially display menu
screens having a plurality of menu items, all of which may or may not be simultaneously
displayed on the display 210. Further, the zoom-in and zoom-out feature can be used to
focus in on a particular portion of a graph or other type of information that is displayed
on display 210. In certain embodiments, the zoom-in and zoom-out feature may be used
to zoom-in on a selected panel of a home screen such as will be described in greater
detail below.

[0058] In certain embodiments, display 210 outputs display screens in an orientation that
corresponds to the analyte monitoring device 200 being held in a vertical upright
position. In one aspect, the analyte monitoring device 200 includes an accelerometer

configured to detect an orientation at which the analyte monitoring device 200 is being
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held. Based on the detected direction, a control unit or processor of the analyte
monitoring device 200 outputs display screens on the display 210 in an orientation that
corresponds to the detected orientation of the analyte monitoring device 200. Thus,
when the orientation of the analyte monitoring device 200 is changed, the orientation of
the display screens on the display 210 are adjusted to conform to the new orientation.
For example, if the analyte monitoring device 200 is in a vertical upright or portrait
position, the display screens output on the display 210 are displayed in a vertical upright
or portrait orientation. However, if the analyte monitoring device 200 is rotated 90
degrees, the display screens output on the display 210 will also rotate by 90 degrees in
the same direction, at which point the display screens output on the display 210 will be
shown in a landscape or horizontal orientation instead of a vertical upright or portrait
orientation.

[0059] In certain embodiments, if the analyte monitoring device 200 is repeatedly rotated
into a particular orientation for specific functionality, such as, for example, when
performing a blood glucose test, or when a particular graph is displayed, the display
screens corresponding to the specific functionality are output in an orientation that
corresponds to the expected orientation of the analyte monitoring device 200. For
example, if a user repeatedly holds the analyte monitoring device 200 in a particular
orientation (e.g. horizontally on its side) when performing a blood glucose test, a
processor of the analyte monitoring device 200 causes a blood glucose test display screen
to be output on the display 210 in an orientation corresponding to the expected
orientation of the analyte monitoring device 200 when input corresponding to a blood
glucose test is received or detected. In certain embodiments, the detected input may
correspond to user selected input on the user interface, such as, for example, selecting a
blood glucose test menu item on a menu display screen or by inserting a test strip into the
test strip port 250. In another embodiments, the orientation of the display screens may
be altered based on various alarms and/or alert notifications.

[0060] The user interface of the analyte monitoring device 200 also includes a plurality of
input buttons 220. In certain embodiments, at least one of the input buttons 220 is a
power button and at least one input button 220 is used to activate and deactivate a light in
the test strip port 250. As will be described in greater detail below, each input button
220 may also be used as a softkey button such that actuation of the input buttons 220
invoke functions described by text of a softkey button label shown on the display 210.

Although two input buttons 220 are specifically shown, it is contemplated that fewer or
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additional input buttons 220 may be included on the user interface of the analyte
monitoring device 200.

[0061] Each of the input buttons 220 may also be programmed by a user to invoke a
number of different functions based on user preference. For example, actuation of one of
the input buttons 220 may cause the analyte monitoring device 200 to enter a sleep
mode. Other examples include controlling the volume of the analyte monitoring device
200 or turning wireless capabilities of the analyte monitoring device 200 on or off. The
input buttons 220 may also be programmed by a user to act as a shortcut to a particular
display screen (e.g., a timeline graph, CGM statistics screen etc.).

[0062] In certain embodiments, analyte monitoring device 200 also includes a jog wheel
230 and a secondary button 240 disposed on a lateral side. As used herein, a jog wheel
refers to a physical scroll action control that has inputs of “up”, “down” (e.g., scroll up
and scroll down) and “select” (e.g., inward push of the jog wheel). In certain
embodiments, jog wheel 230 may also include left and right scrolling action. Such
functions could also be carried out by respective up and down buttons and a select
button. Although a jog wheel is specifically mentioned, it is contemplated that other
actuators, such as a ball or roller, may be used.

[0063] In certain embodiments, secondary button 240 is used as a “back” button to assist a
user in navigating to various screen types and display screens of the user interface. In
addition to enabling a user to navigate backwards through the display screens, the
secondary button 240 may be used to cancel a change made to a user selectable value in
the various display screens. In certain embodiments, when the user has navigated away
from a home screen, actuation of the secondary button 240 for a predetermined amount
of time (e.g. 5 seconds) returns a user to the home screen. In certain embodiments, the
secondary button 240 is an additional softkey button that can be programmed for specific
functionality, such as accessing a particular graph or display screen, based on user
preference.

[0064] In certain embodiments, the analyte monitoring device 200 also includes a test strip
port 250 and a data port 260. In certain embodiments, the test strip port 250 is used to
receive a test strip to check a blood glucose level of a user and/or to calibrate a sensor,
such as, for example, sensor 101 (FIG. 1). In certain embodiments, an illumination
assembly disposed within the housing of the analyte monitoring device 200 is configured

to illuminate the test strip port 250 of the analyte monitoring device 200.
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[0065] Referring to FIG. 2D, the illumination assembly includes a light source 280, such
as, for example, a light emitting diode (LED), OLED, incandescent light bulb, cold
cathode fluorescent lamp (CCFL) or solid state laser, and a light pipe 270 configured to
distribute light from the light source 280 to an opening in the test strip port 250 or
various other areas of the analyte monitoring device 200. In one aspect, the illumination
assembly may be configured to produce a plurality of colors. For example, the light
source 280 may produce a white light and as the white light passes through the light pipe
270, various filters in the light pipe 270 may cause the white light to refract into various
colors. Thus, a single light source 280 and light pipe 270 may be used to illuminate a
plurality of areas of the analyte monitoring device 200 in various colors. For example,
the light pipe 270 may be configured to illuminate a test strip port 250 of the analyte
monitoring device 200 in a first color and illuminate one or more buttons, such as input
buttons 220, disposed on the housing of the analyte monitoring device 200 in a second
color. In another aspect, a plurality of light sources may be used with a single light pipe
270 in which each light source 280 emits a different color of light. In still yet another
embodiment, a plurality of light pipes 270 may be used with a single or a plurality of
light sources 280.

[0066] In certain embodiments, the light pipe 270 is a tubular or planar structure, formed
from clear or colored plastic or glass. As shown in FIG. 2D, at least a portion of the light
pipe 270 is placed over the light source 280 and is configured to distribute light from the
light source 280 to a test site or entry port of the test strip port 250. Although a test site
and an entry port are specifically mentioned, it is also contemplated that the light pipe
270 may be used to illuminate an indicator icon, a keypad, and/or one or more buttons
(e.g., input buttons 220, jog wheel 230, secondary button 240, etc.) disposed on the
analyte monitoring device 200. In yet another embodiment, portions of the housing of
the analyte monitoring device 200 may be transparent or be formed from one or more
light pipes thereby enabling portions of the housing of the analyte monitoring device to
be illuminated by the light source 280.

[0067] In certain embodiments, the light pipe 270 includes a first end that is secured on or
over the light source 280. In another embodiment, the first end of the light pipe 270 is
secured to an area proximate the light source 280. The light pipe 270 has a length that
extends from the first end to a second end. In certain embodiments, the second end of
the light pipe is an entry port of the test strip port 250. Thus, when the light source 280
is activated, light is emitted through the light pipe 270 to the test site.
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[0068] In one aspect, the second end of the light pipe 270 has an opening through which a
test strip may be inserted. As such, the second end may be shaped so as to assist a user
in inserting a test strip. For example, the opening of the second end of the light pipe 270
may be tapered so as to allow the test strip to be initially inserted into the opening of the
light pipe 270 with relative ease.

[0069] It is contemplated that the light pipe 270 may have various shapes, sizes, and
transparencies with each shape, size and transparency affecting the shape and strength of
light emitted from the light pipe 270. For example, depending on the shape of the light
pipe 270, a "flashlight" effect may be produced whereby a test site or test strip is
illuminated with a bright beam of light. In certain embodiments, the light pipe 270 may
include sharp prismatic type folds from which light from the light source 280 is reflected.
Further, a reflecting surface may be included in the light pipe 270 to increase the
efficiency of light transmission down the length of the light pipe 270. Examples include
a metalized surface or a coating on one or more prism faces or intermediate faces of the
light pipe 270 to increase the internal reflection. In one aspect, the light pipe 270, or
portions thereof (e.g., the first end or the second end) may be configured in a convex or
concave shape. In yet another aspect the light pipe 270 may have a roughened (e.g.,
pitted) surface to create a light dispersion effect.

[0070] In certain embodiments, the light pipe 270 may be used to provide various
aesthetics to the analyte monitoring device 200, such as, for example, providing shape,
color, and lighting to the overall design of the analyte monitoring device 200. For
example, the light pipe 270 can provide an illuminated icon or a distinctive design
element such as, for example, a trademark, or a model or brand of the analyte monitoring
device 200. Further, and as described above, one or more light pipes 270 may be used as
part of the overall design of the analyte monitoring device 200.

[0071] In certain embodiments, the light source 280 is at least partially disposed on a top
or bottom portion of the housing of the analyte monitoring device 200. In another
embodiment, the light source 280 is at least partially disposed on a printed circuit board
290 contained within the housing of the analyte monitoring device 200. In certain
embodiments, the analyte monitoring device 200 contains only a single printed circuit
board that supports and connects all of the electronic components of the analyte
monitoring device 200 including the light source 280. In certain embodiments, because
the light pipe 270 distributes light from the light source 280, additional printed circuit

boards are not required to illuminate various portions or areas of the housing of the
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analyte monitoring device 200. Thus, as multiple printed circuit boards are not required,
the overall reliability of the analyte monitoring device 200 is increased as inter-board
connections between multiple printed circuit boards are also not required. Further, in
certain embodiments, the light pipe 270 may be used as part of the housing and
substantially, if not entirely, close portions of the housing of the analyte monitoring
device 200 that would otherwise be open if light pipes 270 were not used to permit the
light from the light source 280 to be emitted from the housing. As such, the light pipe
270 also functions to protect the inner circuitry of the analyte monitoring device 200
from moisture, dust and other contaminants.

[0072] In certain embodiments, the light source 280 is controlled by user activation of one
or more of the input buttons 220 or secondary button 240. In one aspect, the option to
turn the light source 280 on or off is only available when a test strip has been inserted
into the test strip port 250. In another embodiment, the light source 280 may be turned
on or off only when the display 210 has an active display screen and one of the input
buttons 220 is depressed for a predetermined amount of time (e.g., 2 seconds). In still
yet another embodiment, the light source 280 is automatically activated when a test strip
is correctly inserted into the test strip port 250. It is also contemplated that an audible
alert or tactile notification may be output when the test strip has been correctly inserted
into the test strip port 250. Additionally, a warning light and/or an audible notification
may be output by the analyte monitoring device 200 if the test strip is incorrectly inserted
into the test strip port 250. For example, in certain embodiments, when the test strip is
correctly inserted into the test strip port 250, a control unit or processor of the analyte
monitoring device 200 causes a first light source to emit a first color and a first audible
alarm and/or tactile notification may simultaneously be output. When the test strip is
incorrectly inserted into the test strip port 250, a control unit or processor of the analyte
monitoring device 200 causes a second light source to emit a second color (e.g., a red
warning light) and a second audible alarm and/or second tactile notification may be
output.

[0073] In certain embodiments, when the light source 280 has been actuated, such as, for
example, when a test strip has been inserted into the test strip port 250 or in response to
user actuation of an input button 220, the light remains on for a predetermined amount of
time (e.g., 2 minutes or 1 minute or 30 seconds). When the time period expires, a
processor of the analyte monitoring device causes the light source 280 to turn off. In

another embodiment, the light source 280 is turned off only in response to a user
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removing the test strip from the test strip port 250 or when a user actuates one of the
input buttons 220.

[0074] In certain embodiments, in addition to a light source 280 being actuated, the
display screen on the display 210 may change from a home screen to a user instruction
screen when the test strip is inserted into the test strip port 250. In certain embodiments,
the user instruction screen is output on the display 210 if a blood sample or control
solution cannot be detected on the test strip when the test strip is inserted into the test
strip port 250. In certain embodiments, the user instruction screen instructs the user on
how to proceed with a blood glucose test or a control solution test. In certain
embodiments, for example, an icon, graphic, series of graphics, animation, video and/or
text instructing a user to apply a blood sample or a control solution to the test strip after
the test strip has been inserted may be output on the display 210. In another
embodiment, audible voice instructions may be provided along with the instruction
screen to instruct the user on how to proceed with the blood glucose test or control
solution test.

[0075] In certain embodiments, while the test is being performed, an icon, such as a circle
comprised of four arrows (or another icon), may be output on the display 210 and/or
progress tones may be output to notify the user that the blood glucose test is ongoing. In
certain embodiments, the user may input additional information into the analyte
monitoring device 200 using, for example, an input button 220, corresponding to whether
a control solution was used or whether a blood sample was used on the test strip. When
the blood glucose test is complete, the test results are output on the display 210. For
example, if the user performs a blood glucose test and the user’s blood glucose level is
either lower than 20 mg/dL (or other predetermined threshold) or higher than 500 mg/dL
(or other predetermined threshold), a “Low” or a “High” indication is displayed. These
results could indicate that the user is either in a hypoglycemic state or a hyperglycemic
state or a hypoglycemic or hyperglycemic state is impending. In such cases, in certain
embodiments, an alert screen may be output on the display 210 in which it is
recommended that the user contact a healthcare professional or take corrective action,
such as carbohydrate ingestion or taking medication, such as insulin.

[0076] In certain embodiments, data port 260 is a standard mini-USB port that may be
used to charge a battery or other power source of the analyte monitoring device 200.
Data port 260 may also be used to upload data stored in a memory or other storage

medium of the analyte monitoring device 200 to a personal computer or secondary
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receiver. The stored data may correspond to settings of the analyte monitoring device
200, or historical data such as blood glucose levels, continuously monitored glucoses
levels etc. Data port 260 may also be used to download data from a server or other
computing device, such as software upgrades, additional glucose alarm and notification
tones including music, firmware upgrades and the like to the storage medium of the
analyte monitoring device 200. When such updates are needed or finished, an alert
screen may be output on the display 210 of the analyte monitoring device 200 informing
a user of a needed action (e.g., software upgraded available) or a completed action (e.g.,
download of additional tones is complete).

[0077] In certain embodiments, when a cable is inserted into the data port 260, such as a
USB cable for a USB data port, for charging the analyte monitoring device and/or
uploading data to/from the analyte monitoring device 200, a cover is provided over the
test strip port 250 to prevent a user from performing a blood glucose test when the
analyte monitoring device 200 is connected to a power source. In one aspect, the cover
may be part of the USB cable. In another aspect, the cover may be part of the housing of
the analyte monitoring device 200. As such, when the cable is inserted into the data port
260, the cover slides in front of and closes the test strip port 250. When the cable has
been removed from the data port 260, the cover is retracted into the housing of the
analyte monitoring device 200 and the test strip port 250 is accessible.

[0078] In certain embodiments, the analyte monitoring device is configured to output an
audible alarm, a tactile alarm, a visual alert or a combination thereof when a test strip is
inserted into the test strip port 250 while the analyte monitoring device 200 is connected
to an external device or power supply (e.g., to charge a rechargeable battery of the
analyte monitoring device 200 and/or to transfer data between the analyte monitoring
device 200 and a remote computer). In such embodiments, a processor of the analyte
monitoring device 200 is configured to detect when the analyte monitoring device 200 is
physically connected (e.g., through a data cable, such as a USB or mini USB cable
connected to the data port 260) to an external device or power supply. In certain
embodiments, the processor is also configured to detect when a test strip has been
inserted into the test strip port 250. As such, when a test strip has been inserted into the
test strip port 250, the processor is configured to issue a command to determine whether
the analyte monitoring device 200 is, at the time of the insertion of the test strip,

physically connected to an external device or power supply. If the analyte monitoring
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device 200 is connected to an external device or power supply, the processor issues a
command to output the alert.

[0079] In one aspect the visual alert corresponds to an alarm screen such as will be
described in detail below, in which the user is visually notified that the analyte
monitoring device 200 will not measure blood glucose values when the analyte
monitoring device 200 is physically connected to an electronic device or a power source.
In another aspect the visual alert may be a warning light emitted from the illumination
assembly of the analyte monitoring device. In certain embodiments, upon detection of a
test strip insertion into the test strip port 250, analyte monitoring device 200 may be
configured to electrically isolate data port 250.

[0080] In certain embodiments, various screen types are output on the display 210 of the
analyte monitoring device 200. Each screen type provides different functionality,
prompts and information to a user. Examples include menu screen types and
informational screen types. In certain embodiments, informational screen types include a
plurality of display screens organized into a hierarchy of display screens. The display
screens of the informational screen types typically, but not necessarily, show graphs,
connection status, alerts, warnings, and the like. In certain embodiments, when
informational screen type alerts, warnings or prompts are displayed, a processor of the
analyte monitoring device 200 causes an alarm to be output if the alert is not
acknowledged within a predetermined amount of time (e.g. 1 hour). In certain
embodiments, menu screen types include menus having selectable menu items. Because
the display screens are hierarchically arranged, upon selection of a menu item, the
display screens linearly progress to various functions represented by the menu item (e.g.,
by actuation of a softkey button corresponding to a “Next” softkey label), additional
display screens or further submenus. Although specific screen types have been
mentioned and will be described in further detail below, it is contemplated that various
other screen types may be included in the user interface of analyte monitoring device
200.

[0081] FIG. 3A illustrates an information mode home screen 300 according to
embodiments of the present disclosure. Referring to FIG. 3A, the information mode
home screen 300 includes a plurality of panels or sections. In certain embodiments, the
panels are distinct from one another and the information. Thus, what is displayed in one
panel may not necessarily affect what is displayed in a second panel. Furthermore, each

panel or section may display different types of data to a user and the data in each panel is
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dynamically updated. For example, one panel may display user state information while a
second panel simultaneously displays system state information. Further, as information
is received, such as, for example, continuous glucose data from the sensor 101 (FIG. 1),
the information displayed in the panels is updated to display the newly received data. In
certain embodiments, each panel is selectable. When a panel is selected, such as, for
example, using the jog wheel 230 (FIG. 2C) to highlight a particular panel or by user
actuation of an input button 220 or touch screen portion of the display 210, a user may
zoom in on the information displayed in the panel or select that the particular panel be
displayed on the entire area of the display 210. Furthermore, each of the panels may be
sizable with respect to other panels. Thus, a user may select that one panel have a first
size while a second panel have a second size relative to the first panel. In another
embodiment, the panels can be arranged in different positions relative to one another
based on user preference.

[0082] In certain embodiments, user state information includes information corresponding
to analyte levels such as, for example, glucose levels, rate of change of an analyte level,
bolus insulin doses, meals, exercise periods and other user related activities. This
information may be represented as text, numbers, graphics, icons, animations, video, or
combinations thereof.

[0083] In certain embodiments, system state information includes information
corresponding to the status of various components of the analyte monitoring system 100
(FIG. 1) or the analyte monitoring device 200. Such information may include sensor
status, calibration status, transmitter power status, alarm status, and battery status, among
others. System state information may be represented as text, numbers, graphics, icons,
animations, video, or combinations thereof.

[0084] In certain embodiments, various color schemes are used to convey a severity of a
condition that the system state information and the user state information represents. As
will be described in greater detail below, if for example, a numerical display of a current
glucose value is output on the user state information panel, the number may be shown in
purple to indicate that the user’s current glucose level is above a predetermined glucose
threshold. If however, the number representing the current glucose value displayed is
green, the user’s current glucose level is within the predetermined glucose threshold.
While specific displays and colors and described, it is contemplated that any combination

of displays and colors may be utilized.
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[0085] Referring back to FIG. 3A, information mode home screen 300 includes a number
of panels with each panel displaying a different type of data. A first panel 303 shows a
user’s historical analyte data, such as, for example, continuous glucose levels. This data
may be represented as a graph 305. As new data is received, such as, for example,
glucose data from the sensor 101 (FIG. 1), the graph 305 is dynamically updated such
that the newly received glucose data is displayed on the graph 305. Although graph 305
is depicted as a line graph, it is contemplated various other types of graphs may be used
including bar graphs, pie charts etc. Graph 305 includes a graph line 310 that represents
continuous glucose readings taken over a time #. Graph 310 also includes lower glucose
target indicator 312 and an upper glucose target indicator 314. In certain embodiments,
the graph 305 includes a range of numbers corresponding to glucose levels. FIG. 3A
illustrates a range of from 40 mg/dL to 280 mg/dL on the y-axis with tick marks 316 at
40 mg/dL, 100 mg/dL, 160 mg/dL, 200 mg/dL, and 280 mg/dL respectively, however,
any suitable range may be used. The graph 305 may also be configured to display a
range of numbers in various units of measure. For example, graph 305 may display a
range on the y-axis from 2 mMol/L to 16 mMol/L with tick marks at 2 mMol/L, 6
mMol/L, 8 mMol/L, 12 mMol/L, and 16 mMol/L respectively.

[0086] In certain embodiments, the graph line 310 indicates historical analyte data, such
as, continuous glucose readings. The graph line 310 of the graph 305 may show up to
288 or more of the most recently logged continuous glucose readings. In certain
embodiments, more or less recently logged readings may be displayed. In certain
embodiments, the number of recently logged readings to display may be user selectable.
In certain embodiments, the graph line 310 is displayed in a particular color so as to
enable the user to easily distinguish the graph line 310 from other icons or lines on the
graph 305. In another embodiment, various portions of graph line 310 may be displayed
in multiple colors. For example, when the graph line 310 is within the bounds set by
lower glucose target indicator 312 and upper glucose target indicator 314, the graph line
310 is white. However, when the graph line 310 exceeds the threshold levels set by the
glucose target indicators 312 and 314, the portion of the graph line 310 that falls outside
the target indicators 312 and 314 is displayed as a second color. In one aspect, if the
graph line 310 falls outside the target indicators 312 and 314 the entire graph line 310 is
displayed in a different color (e.g., purple). As will be explained in greater detail below,

when the graph line 310 exceeds a threshold level, an alarm icon may be displayed on
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the graph 305 to indicate that an alarm was output when the user’s analyte level
exceeded the threshold level.

[0087] In certain embodiments, a threshold value is exceeded if a data point, such as a
glucose reading, has a value that falls outside of the threshold values. Data points that
exceed the threshold could indicate an impending condition, such a impending
hyperglycemia or impending hypoglycemia, or a particular present condition, such as
hypoglycemia or hyperglycemia. For the purpose of illustration, when a data point on
the graph line 310 corresponds to a glucose level of 200 mg/dL and the selected upper
threshold value 314 is 180 mg/dL, this could indicate that the monitored user has entered
a hyperglycemic state. However, when a data point on the graph line 310 corresponds to
a glucose level of 65 mg/dL and the selected lower threshold value 312 is 70 mg/dL, this
could indicate that the monitored user has entered a hypoglycemic state.

[0088] Referring still to FIG. 3A, lower glucose target indicator 312 and upper glucose
target indicator 314 may be represented as horizontal lines and displayed in a different
color than the color of the graph line 310. Although solid lines are shown, it is
contemplated that dashed lines or other indicators may be used to designate the lower
glucose target indicator 312 and the upper glucose target indicator 314. As will be
explained in greater detail below, the values corresponding to the lower glucose target
indicator 312 and the upper glucose target indicator 314 may be changed by a user. In
another embodiment, the values of the lower glucose target indicator 312 and the upper
glucose target indicator 314 may only be changed by a healthcare professional. In such
cases, a menu screen allowing a user to change the lower glucose target indicator 312
and the upper glucose target indicator 314 may be locked and/or password protected to
prevent a user from changing the threshold range values without permission or
authorization from a healthcare professional, parent or guardian.

[0089] In certain embodiments, graph 305 includes event data icons 318 (FIG. 3C). The
event data icons 318 are displayed on the graph line 310 at the time the event takes place.
In certain embodiments, up to twenty of the most recent events can be displayed on the
graph 305 at a single time. Thus, a user may readily identify a glucose level at the time
the event took place and how the event affected the user’s glucose level. Such events
may include discrete blood glucose measurements, insulin dosing, exercise periods, meal
times, state of health, and the like. Graph 305 may also display alarm icons that indicate
when particular alarms, such as a high glucose threshold alarm, a low glucose threshold

alarm, a projected high glucose alarm, and a projected low glucose alarm, were output by
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the analyte monitoring device 200. In certain embodiments, a user may create custom
events and select icons, text or other indicator for each custom event. An exemplary
graph having custom event indicators 401 is shown in FIG. 4E. It is contemplated that a
user may select distinguishing icons for each event, or class of events.

[0090] In certain embodiments, when an event icon 318 is displayed on the graph 305, a
user may select a particular event represented by the event data icon 318. Upon selection
of the event, a display screen is output displaying details corresponding to the selected
event. In one aspect, the selection of the event may be made using a touch screen or
actuation of a softkey button, such as one of input buttons 220 (FIG. 2A), or by actuating
the jog wheel 230 (FIG. 2C).

[0091] In certain embodiments, a second panel 320 of the information mode home screen
300 is configured to simultaneously display glucose information 322 and a trend
information icon 324. The glucose information 322 may be numerically displayed and
represent continuous glucose data received from the sensor 101 via the transmitter unit
102. In one aspect, as glucose data is received from the sensor 101, the glucose
information 322 is dynamically updated to show the most recent glucose readings. In
certain embodiments, the glucose information 322 is color coded to indicate whether the
current glucose levels are within predetermined threshold levels. For example, the
glucose information 322 may be displayed in green to indicate that the current glucose
level of the user is within a predetermined glucose threshold level. If however, the
glucose information 322 is displayed in purple or yellow, the current glucose level is
above or below the predetermined threshold level. Although specific color combinations
have been discussed, it is contemplated that other color combinations may be used and/or
selected by a user.

[0092] In certain embodiments, fluctuations caused by noise, outlying data points,
insignificant analyte changes and lag spikes are not displayed on either the first panel
303 or the second panel 320 of the information mode home screen 300. In certain
embodiments, “sticky’ analyte values may be used to ensure that the fluctuations are not
displayed in either the glucose information icon 322 and/or the trend information icon
324. For example, when a first new analyte level value is received from a sensor, such
as for example from sensor 101 (FIG. 1) via a transmitter unit 102, and the new value is
higher than a sticky analyte value, the sticky analyte value is displayed. When a second
new analyte value is received, the second new analyte value is compared to the sticky

analyte value. If the second new analyte value is also higher than the sticky analyte
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value, the second new analyte value becomes the new sticky analyte value and the
second new analyte value is output on the display 210 and/or used to calculate the rate of
change. If the second new analyte value is lower than the sticky analyte value, the
current sticky value is maintained and displayed.

[0093] For example, if the most recently received analyte value is 99 mg/dL and the first
new analyte value is 102 mg/dL, the previously received analyte value (e.g., 99 mg/dL)
is designated as the sticky value and is output on the display 210. If the next analyte
value received is also greater than 99 mg/dL (e.g., 101 mg/dL) the second new analyte
value is displayed in place of the sticky analyte value (e.g. 99 mg/dL). However, if the
second new value is less than 99 mg/dL, the sticky value is not replaced.

[0094] In certain embodiments, if the received analyte values continue to move in the
same direction (e.g. the analyte values increase or decrease) over a predetermined
amount of time (e.g. 3 minutes), each new analyte value that is received is displayed as it
is received. In certain embodiments, each new analyte value that is received is displayed
and replaced by a subsequent analyte value until the readings stabilize (e.g., the rate of
change of the analyte levels is within a predetermined threshold) for a predetermined
amount of time (e.g. 5 minutes). Once the analyte readings stabilize, the use of sticky
values may be implemented once again. Although the example above specifically
illustrates situations in which the received analyte level is higher than the sticky value, it
is contemplated that sticky values may be set for analyte readings that are lower than the
sticky analyte value in the same way.

[0095] In certain embodiments, a dead zone, or threshold, may be created around the
sticky analyte value. In such cases, the displayed analyte value does not change until the
newly received value is outside of the dead zone. In certain embodiments, the dead zone
boundary is defined by a percentage of change of the sticky analyte value or a range of
the change of the received analyte level value. For example, if the sticky analyte value is
99 mg/dL, the dead zone may be defined as +/- 4 mg/dL. Thus, the range of the dead
zone is between 95 mg/dL and 103 mg/dL. If the received analyte value is 102 mg/dL,
the received analyte value is not displayed because the received analyte value is within
the dead zone. However, if a subsequent analyte value is received which is outside the
dead zone, for example, 104 mg/dL, the subsequent analyte value is displayed and the
dead zone resets. Thus, the new dead zone is between 100 mg/dL and 108 mg/dL. In
certain embodiments, the dead zone remains constant. Thus, regardless of the sticky

analyte value, the range of change remains constant (e.g., +/- 4 mg/dL). In another
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embodiment, the dead zone may be computed based on detected noise from a sensor or
fluctuations of the glucose value.

[0096] In certain embodiments, changes in analyte values that fall outside a predetermined
range (e.g. +/- 3 mg/dL) are the only analyte values output on the display 210. For
example, if analyte values of 90 mg/dL, 98 mg/dL, 102 mg/dL, 100 mg/dL, 99 mg/dL,
and 101 mg/dL, are received at the analyte monitoring device 200 and the predetermined
range is +/- 3 mg/dL, analyte values of 90 mg/dL, 98 mg/dL, 102 mg/dL, 102 mg/dL,
102 mg/dL, and 102 mg/dL are output on the display 210 because not all of the received
analyte values exceed the predetermined range.

[0097] In certain embodiments, a limit on the rate of change of the analyte data may be
imposed. For example, the rate of change in the analyte value may be limited to some
maximum value, such as, for example, +/-4 mg/dL per minute. If the rate of change of
received analyte values exceed the maximum value, the received analyte value is an
outlying data point and will not be output on the display. While specific dead zone and
other ranges are described, it is contemplated that other applicable range values may be
used.

[0098] Returning to FIG. 3A, in certain embodiments, visual, tactile and/or auditory
alarms may be used in conjunction with the data that is output on the second panel 320.
For example, when the current glucose level is above or below a target level, an alert
may be output and the panel containing the glucose information 322 is enlarged so as to
be displayed on all, or substantially all, of the display 210 (FIG. 2A). The text of the
glucose information 322 may be color coded based on a severity of the condition or color
coded depending on a detected event that triggered the alarm. For example, if the current
glucose level is above a predetermine threshold, when the panel expands, the text
indicating the current glucose level of the user displayed in the panel is purple. In
another embodiment, a processor or control unit of the analyte monitoring device 200
may cause a tactile and/or audible alarm to be output to notify the user that their current
glucose level has exceeded a threshold. If the user disregards the alarm, or uses a
“snooze” feature, the alarm is output a second time after a predetermined or user
selectable amount of time has elapsed. In certain embodiments, if an alarm is unheeded
by the user for a substantial period of time, the alarm may increase in volume or pitch or
change tone, or an alarm on a secondary analyte monitoring device or an alarm on a
computing device capable of wireless communicating with the analyte monitoring device

200 may be output.
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[0099] Referring back to FIG. 3A, in certain embodiments, the second panel 320 also
includes a trend information icon 324. The trend information icon 324 indicates a rate of
change of a user’s glucose level and the direction of the change. For example, a
substantially horizontal trend arrow indicates glucose is changing gradually (e.g., less
than 1 mg/dL per minute), a diagonally downward arrow indicates glucose is decreasing
moderately (e.g., between 1 and 2 mg/dL per minute), a straight downward arrow
indicates glucose is decreasing rapidly (e.g., more than 2 mg/dL per minute), a
diagonally upward arrow indicates glucose is increasing moderately (e.g., between 1 and
2 mg/dL per minute) and a straight upward arrow indicates glucose is increasing rapidly
(e.g., more than 2 mg/dL per minute). In certain embodiments, the trend information
icon 324 is dynamically updated based on data received from the sensor 101.
Additionally, inc ertain embodiments, the trend information icon 324 is color coded
based on a rate of change. For example, the straight upward arrow may be displayed in
red to indicate a rapid increase in the user’s glucose levels while the horizontal arrow
may be displayed in green to indicate that the user’s glucose levels are stable or are only
gradually changing.

[0100] Although an arrow is specifically described and shown in FIG. 3A, it is
contemplated that other icons, text, or graphics may be used to indicate glucose trends.
Such examples include, but are not limited to trend indicator displays such as shown in
FIGS. 3D-3E, in which arrows 386 and 387 point to a plurality of indicator positions 388
and 389 that correspond to rates of change of a glucose level, thermometer type graphs
such as shown in FIGS. 3F-3G, in which indicator bars 391 and 392 of the graph change
color based on the rate of change of the glucose level (e.g., the more bars that are filled
indicate a greater rate of change), and speedometer type graphs such as shown in FIGS.
3H-31, in which indicators 394 and 396 move continuously between regions 398 or tick
marks 399 of the graph with each region 398 or tick mark 399 representing a rate of
change. It one aspect, a user may select any of the above indicators to be output on the
display based on user preference. It is also contemplated that each indicator described
above may be color coded based severity of the rate of change and/or on user preference.

[0100] FIG. 3J illustrates a graphical display screen 395 showing measured analyte levels
plotted against a rate of change of analyte levels according to embodiments of the present
disclosure. In certain embodiments, the graphical display screen 395 is included as a
panel of a home screen such as information mode home screen 300. In another

embodiment, the graphical display screen 395 is a display screen that is output based on
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user settings, user navigation to the graphical display screen 395 or user actuation of an
input button 220.

[0101] As shown in FIG. 3J, the graphical display screen 395 includes a line 397 that
indicates historic recorded analyte levels over a period of time with the most recent
analyte level represented by an arrowhead. Although an arrowhead is shown on the line
397, the arrowhead is optional and other icons or markers may be used to indicate a most
recent analyte level reading. In certain embodiments, the length of time represented by
the line 397 is configurable by the user. As the monitored length of time is adjusted by
the user, the length of the line is also adjusted accordingly. For example, to highlight the
recent changes in the analyte level to assist a user in making medication dosing
decisions, the user may specify a short time range and thus, a short line 397 is displayed
on the graphical display screen 395. Using the graphical display screen 395, a user can
visually distinguish between a high analyte level that is increasing (e.g. the line 397 is
trending toward the upper right quadrant) versus a high analyte level that is decreasing
(e.g., the line is trending downward from the upper left quadrant).

[0102] In certain embodiments, the user may specify a long time range. Thus, if a user’s
analyte levels remain constant or substantially constant, the line 397 forms small circles
around the target analyte level. A user may then visually distinguish large excursions
that occur because the line 397 falls outside of the smaller circles.

[0103] In one aspect, different color indicators or different grayscale levels may be used to
indicate to a user how much time has elapsed since the received analyte levels were
within a quadrant corresponding to a particular rate of change or analyte level. Further,
the graphical display screen 395 may display an indicator corresponding to how long a
user’s analyte levels have been in a certain zone or quadrant or the time elapsed from a
particular event such as a meal or an exercise period.

[0104] Referring back to FIG. 3A, in certain embodiments, either one of the first panel
303 or the second panel 320 of the information mode home screen 300 may not have
data to display. In such cases, hash marks or other indicators may be output in one of the
first panel 303 or the second panel 320 to indicate data is not available for that particular
panel. Such cases may be present when a sensor is currently active but no data has been
received, data was lost or is unavailable, or the data has been masked for a specified
amount of time.

[0105] In certain embodiments, when the information mode home screen 300 is displayed

and a user actuates the jog wheel 230 or an input button 220, at least one of panels 303 or
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320 may be replaced with a sensor life indicator screen (not shown). The sensor life
indicator screen may display the current sensor life, such as for example, the sensor life
remaining for sensor 101 (FIG. 1) and provide information (e.g., a grace period) as to
if/when the current sensor needs to be replaced. This data may be shown as text, an icon,
a graphic, an animation, a video, or a combination thereof. It is also contemplated that
auditory and/or vibratory or other tactile alarms may be output in conjunction with the
sensor life indicator screen to notify a user that the sensor needs to be replaced or will
need to be replaced within a given period of time. In certain embodiments, a graph
showing the signal strength, the charge remaining in the battery of the analyte
monitoring device 200 and/or the charge remaining on the battery of the transmitter may
be output and displayed in one or more panels or on sensor life indicator screen.

[0106] In certain embodiments, information mode home screen 300 may also include
system information icons on a portion or panel of the information mode home screen
300. In certain embodiments, the system information icons indicate the status of various
system components. Such icons may include a wireless connection icon 330, an
audio/vibratory settings icon 332, a calibration status icon 334, and battery icon 336.
Although not shown, other icons may be displayed including a sensor life icon that
shows the remaining life of a sensor, such as, for example, sensor 101 or an alarm
notification icon indicating that an alarm or alert condition is detected. In certain
embodiments, home screen 300 may also show the current date 338 and the current time
340. As with other information displayed on display 210, the date and time may be
displayed as color coded numbers, text, an analog clock or a combination thereof.

[0107] The wireless connection icon 330 shows the status of the wireless connection
between the transmitter, such as transmitter unit 102 (FIG. 1), and the analyte monitoring
device 200. When a connection between the transmitter and the analyte monitoring
device 200 is established, the wireless connection icon 330 is output on the display
indicating the connection has been made. However, when a connection has not been
established between the transmitter and the analyte monitoring device 200, a second
form of the wireless connection icon 330 is output on the display to indicate a connection
has not been established. For example, when the connection is established between the
transmitter and the analyte monitoring device 200, the wireless connection icon 330 is
output on the display 210 with connection strength indicators as shown in FIG. 3A.
When a connection has not been established between the analyte monitoring device 200

and the transmitter the wireless connection icon 330 is output showing a small “x”
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disposed by or on the wireless connection icon 330. In one aspect, the wireless
connection icon 330 is output according to the signal strength of the connection between
the analyte monitoring device 200 and the transmitter. For example, additional
connection strength indicators may be displayed next to the wireless connection icon 330
or the wireless connection icon 330 may be displayed in a bright color to indicate a
strong connection is established between the analyte monitoring device 200 and the
transmitter. If a weak connection is established between the analyte monitoring device
200 and the transmitter, the wireless connection icon 330 is output in a different color or
has fewer connection strength indicators. Although specific indicators are mentioned, it
is contemplated that various other indicators may be used to show, for example,
connection strength. Although a wireless connection is specifically mentioned, it is
contemplated that various connection protocols may be used including, a Bluetooth
connection, a ZigBee connection, a radio frequency (RF) connection, a radio frequency
identification (RFID) connection, an infrared connection, and a wired connection.

[0108] In certain embodiments, audio/vibratory settings icon 332 shows the audio and/or
vibratory settings for the analyte monitoring device 200. In other embodiments, audio
and vibratory settings may be displayed as separate icons or indicators. In certain
embodiments, the audio/vibratory settings are applied to glucose readings, data loss, and
various system alarms. Various icons may be used to represent the various settings
available, such as, for example, an audio and vibrate setting in which the audio/vibratory
setting icon 332 is output showing a note being surrounded by vibration signals, an audio
only setting in which the audio/vibratory setting icon 332 is output showing only a note,
a vibrate only setting in which the audio/vibratory setting icon 332 is output showing a
plurality of vibration signals or a mute setting in which the audio/vibratory setting icon
332 is output showing a note having an line or an “x” therethrough. It is also
contemplated that the overall volume of the analyte monitoring device 200 may be
displayed by the audio/vibratory icon 332. For example, if the overall volume of the
system is high, the audio/vibratory icon 332 may be output in a first color, while if the
overall volume of the system is low, the audio/vibratory icon 332 may be output in a
second color.

[0109] In certain embodiments, calibration status icon 334 is output on the display to
notify a user that a sensor, such as, for example, sensor 101 (FIG. 1) should be
calibrated. In certain embodiments, a control unit or processor of the analyte monitoring

device 200 outputs an alarm and/or alert screen to notify a user that the sensor should be
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calibrated. For example, when a predetermined time period has elapsed since the last
calibration, an alarm is output a predetermined number of times and a blood drop icon is
output on the display. In certain embodiments, different icons may be output on the
display 210 based on various sensor calibration statuses. For example, output of a blood
drop icon on the display 210 may indicate that it is time to calibrate the system, while an
hourglass icon output on the display 210 may indicate that the sensor should be
calibrated but the system is not ready for the calibration. In one aspect, output of an
hourglass icon may indicate that glucose results are temporarily unavailable. In certain
embodiments, a blood drop icon or hourglass icon may be output on the display 210 with
a plurality of fill indicators to indicate a time period remaining until the sensor should be
calibrated. For example, if the sensor should be calibrated in 10 hours, the two out of
four fill indicators of the blood drop icon may be output on the display 210. If the sensor
should be calibrated in 4 hours, one out of four fill indicators of the blood drop icon are
output on the display 210. In another embodiment, the calibration status icon 334 may
be output in various colors based on an expected calibration time. For example, if 10
hours remain until an expected sensor calibration time, the calibration status icon 334 is
output in a first color (e.g., green). When 4 hours remain until an expected sensor
calibration time the calibration status icon 334 is output in a second color (e.g., red).

[0110] In certain embodiments, battery icon 336 represents the percentage of charge
remaining in a battery of the analyte monitoring device 200. Although not shown, a
similar battery icon may be output on the display to indicate the percentage of charge
remaining in the battery of the transmitter, such as, for example, transmitter unit 102
(FIG. 1). In certain embodiments, the battery icon 336 is output having at least four
indicators with each of the indicators representing 25% of the battery life. As battery life
of the analyte monitoring device 200 drains, each of the indicators of the battery icon
336 is output in a different color. For example, as battery life is depleted from a 100%
charge to a 75% charge, a processor or output unit of the analyte monitoring device 200
causes the first indicator of the battery icon 336 to change from green, to yellow to red to
indicate that the user is reaching 75% charge while the remaining three indicators of the
battery icon are output in green. As battery life of the analyte monitoring device 200 is
continually depleted, the remaining thee indicators are output in different colors to
indicate the percentage of battery life left in the analyte monitoring device 200. In
certain embodiments, the battery icon 336 may also indicate whether the analyte

monitoring device 200 is currently being charged. When the analyte monitoring device



WO 2011/026053 29 PCT/US2010/047194

200 is being charged, each of the four indicators of the battery icon 336 may be output in
different colors in a similar manner as discussed above although in the opposite color
order. For example, when the battery of the analyte monitoring device 200 is being
charged from 75% to 100% the color of the first indicator of the battery icon 336 is
output from red to yellow to green to indicate the status of the charge. In another
embodiment, the battery icon 336 may be output in various colors depending on the
amount of charge remaining in the battery of the analyte monitoring device 200. In
certain embodiments, flashing and/or fading of the battery icon may be used in lieu of or
in conjunction with the colors to indicate battery status. In certain embodiments, more or
less than four indicators may be used to indicate battery status, or a single dynamic
indicator may be utilized.

[0111] Although specific icons have been discussed with respect to each of the wireless
connection icon 330, the audio/vibratory settings icon 332, the calibration status icon
334, and the battery icon 336, it is contemplated that various icons, text, graphics,
animations, and/or video in varying colors, shades and levels of brightness may be output
to indicate a status of the various components of the analyte monitoring device 200 or the
analyte monitoring system 100 (FIG. 1).

[0112] In certain embodiments, information mode home screen 300 also includes softkey
labels 342 and 344. In certain embodiments, each softkey label 342 and 344 is outlined
to help distinguish the label from the other icons and text on the information mode home
screen 300. Further, each softkey label 342 and 344 specifies actions that occur when a
corresponding input button 220 (FIG. 2A) is actuated or when a touch sensitive area of
the display 210 corresponding to the softkey labels 342 and 344 are touched. For
example, if the input button 220 corresponding to softkey label 342 is actuated, a full
screen graph, such as, for example, timeline graph 400 (FIG. 4a) will be output on the
display 210 of the analyte monitoring device 200. If however, the input button 220
corresponding to softkey label 344 is actuated, a menu, such as, for example, menu
screen 600 (FIG. 6) will be output on the display 210 of the analyte monitoring device
200. Although specific softkey labels have been discussed, it is contemplated that
various other softkey labels may be used. It is also contemplated that the softkey labels
may be user selectable to enable a user to customize which features and data may be
accessed directly from the information mode home screen 300. In certain embodiments,
the analyte monitoring device 200 may “learn” which functions and display screens are

used by the user most frequently and automatically update the softkey labels accordingly.
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For example, if a processor or control unit of the analyte monitoring device 200 detects
that a user is consistently accessing a particular menu screen, a softkey label
corresponding to that particular menu screen will be output on the information mode
home screen 300. Although two softkey labels are shown in FIG. 3A, it is contemplated
that any number of softkey labels may be output on the display 210.

[0113] FIG. 3B illustrates an activity mode home screen 350. According to certain
embodiments, the activity mode home screen 350 includes a plurality of panels or
screens that may be used to display information to a user. As with the information mode
home screen 300 (FIG. 3A) some of the panels of the activity mode home screen 350
may display user state information while other panels of the activity mode home screen
350 show system state information. For example, panel 360 may be configured to
display glucose information 322 and trend information icon 324 as described above with
reference to FIG. 3A. Additionally, panel 370 may be configured to display system
information icons such as a wireless connection icon 330, an audio/vibratory settings
icon 332, a calibration status icon 334, and battery icon 336 as previously described.
Activity mode home screen 350 may also include a time indicator 340, a date indicator
(not shown) and a plurality of softkey labels 342 and 344 as were described above with
reference to FIG. 3A.

[0114] In certain embodiments, activity mode home screen 350 includes a third panel 380
that includes a menu 385 with user selectable menu items. As shown in FIG. 3B, the
menu items may include an alarms menu item, a status menu item, a reports menu item,
an add event menu item, and a settings menu item. Each menu item has specific
functionality, display screens or submenus associated therewith, each of which will be
described in greater detail below. In certain embodiments, each menu item may be
selected by a user actuating a jog wheel, such as, for example, jog wheel 230 (FIG. 2C).
When a particular menu item is highlighted, such as, for example, the alarms menu item
as shown in FIG. 3B, a user may select the highlighted item by either pressing a input
button 220 or by pressing the jog wheel 230 inwardly to select the highlighted item. In
certain embodiments, when the display 210 is a touch sensitive display, the user may
simply touch the menu item output on the display to make a selection.

[0115] FIG. 3C illustrates an alternative arrangement of an information mode home screen
390 according to embodiments of the present disclosure. As with information mode
home screen 300, information mode home screen 390 includes a first panel 302 that

displays a user’s historical analyte data represented as a graph 305. The graph 305
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includes a graph line 310 that represents continuous glucose readings taken over a time ¢,
lower glucose target indicator 312 and an upper glucose target indicator 314. In certain
embodiments, the graph 305 may also include event data icons 318 that represent various
events of the user during the time period the graph represents. Examples of such events
include, but are not limited to, discrete blood glucose measurements, insulin dosing,
meal times, and exercise periods.

[0116] Information mode home screen 390 may also be configured to display glucose
information 322 and trend information icon 324 as described above with reference to
FIG. 3A. Additionally, information mode home screen 390 may include a third panel
370 configured to display system information icons such as a wireless connection icon
330, an audio/vibratory settings icon 332, a calibration status icon 334, and battery icon
336 as well as a time indicator 340, a date indicator (not shown) and a plurality of
softkey labels 342 and 344 as were described above with reference to FIG. 3A.

[0117] FIG. 4A illustrates a display screen showing a timeline graph 400 according to
embodiments of the present disclosure. The display screen showing the timeline graph
400 may be output on the display when a input button 220 (FIG. 2A) is actuated that
corresponds to a “Graph” softkey label such as, for example, softkey label 342 (FIG.
3A).

[0118] In certain embodiments, the timeline graph 400 includes similar display features as
those described above with reference to FIG. 3A. For example, timeline graph 400
includes a graph line 310 that represents continuous glucose readings. User-selectable
lower glucose target indicator 312 and upper glucose target indicator 314 may also be
displayed on the timeline graph 400. In certain embodiments, the timeline graph 400 is
configured to display a range of numbers corresponding to glucose level, such as from 40
mg/dL to 280 mg/dL on the y-axis with tick marks 316 at various points within the
range, such as at 40 mg/dL, 100 mg/dL, 160 mg/dL, 200 mg/dL, and 280 mg/dL.
Although specific tick mark values are mentioned, it is contemplated additional tick
mark values may be used. For example, if a user uses a zoom-in feature, the tick marks
may have different values (e.g., 60 mg/dL, 70 mg/dL, 80 mg/dL, 90 mg/dL, and 100
mg/dL) corresponding to how close the user zoomed-in on the timeline graph 400. In
certain embodiments, if glucose values fall below a lower threshold, such as 40 mg/dL or
climb above an upper threshold, such as 280 mg/dL, the timeline graph 400 displays
those values at 40 mg/dL or 280 mg/dL respectively. The timeline graph 400 may also

be configured to display a range of numbers on the y-axis in various units of measure,
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such as a range from 2 mMol/ to16 mMol/L with tick marks at 2 mMol/L, 6 mMol/L, 8
mMol/L, 12 mMol/L, and 16 mMol/L respectively.

[0119] As described above, in certain embodiments, graph line 310, lower glucose target
indicator 312 and upper glucose target indicator 314 may be output in various colors so a
user may more readily identify points of interest on the timeline graph 400.

Additionally, values corresponding to cach of the lower glucose target indicator 312 and
the upper glucose target indicator 314 may be changed by a user or changed by a
healthcare professional.

[0120] In certain embodiments, timeline graph 400 may also include event data icons 318.
The event data icons 318 are placed at locations on the graph according to the time at
which the event took place and/or in conjunction with the monitored glucose level
depicted by the graph line 310. Such events may include alarms or alerts, discrete blood
glucose measurements, insulin dosing, exercise periods, meal times, state of health, and
the like. In certain embodiments, particular event data icons, such as blood glucose
reading icons, and custom event icons, may be placed on the graph according to
continuous glucose monitoring levels and/or times in which the events took place
without simultaneously showing a graph line, such as shown in FIG. 4E. Still referring
to FIG. 4E, a user may select an earlier date represented by the graph or later date
represented by the graph by actuating input buttons 220 having corresponding softkey
labels 440 and 450.

[0121] Referring back to FIG. 4A, as shown, each event may have a corresponding icon to
enable a user to more readily identify what activities took place at certain times and
which activities, if any, may have caused an increase or decrease in glucose levels. In
certain embodiments, the user may select an event depicted by the event data icon 318
and view details on that particular event. The selection may be made by highlighting the
particular event using a jog wheel 230 (FIG. 2C) or input button 220 (FIG. 2A) and then
selecting the highlighted event icon. If a touch sensitive display is used, a user may
touch the icon on the display to view the details of the selected event.

[0122] In certain embodiments, timeline graph 400 also displays a time period setting 410
and a date 420 that the timeline graph 400 represents. For example and as shown in FIG.
4A, the time period selected is 24 hours and the date is August 20, 2009. Thus, the
timeline graph 400 shows continuous glucose readings for a complete 24 hour period as
indicated by the time periods 430. If the jog wheel 230 (FIG. 2C) is actuated, a user may

chronologically view previous or subsequent 24 hour time periods of the timeline graph
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400. In certain embodiments, the time period setting 410 may be adjusted by a user and
may include various time periods, such as, for example, 2 hour time periods, 4 hour time
periods, 6 hour time periods, 12 hour time periods or 24 hour time periods, or others. In
certain embodiments, regardless of which time period setting is used, the timeline graph
400 is output showing only the selected time period (e.g. 2 hours).

[0123] In certain embodiments, softkey button labels 440 and 450 are also included on the
timeline graph 400 display screen. In certain embodiments, when a corresponding input
button 220 is actuated, the user is returned to a home screen, such as, for example,
information mode home screen 300 (FIG. 3A). In another embodiment, the user may be
returned to a menu or submenu that enabled the user to navigate to the timeline graph
400 screen. In certain embodiments, if the user navigates away from the timeline graph
400 screen and later wants to return to the timeline graph 400screen, a remember
function may be utilized which returns the user to the specific time period represented by
the timeline graph 400 that the user was viewing before exiting the timeline graph 400
display screen. In certain embodiments, the remember function may be used for each
display screen of the user interface of the analyte monitoring device 200.

[0124] FIG. 4B illustrates a display screen showing a timeline graph 460 according to
certain embodiments of the present disclosure. As with timeline graph 400, timeline
graph 460 includes a graph line 310 that represents continuous glucose readings received
over a user selectable period of time 410. The graph line 310 may also include a
plurality of analyte data icons 465 to indicate the actual analyte level data values
measured by sensor 101 and transmitted to analyte monitoring device 200 (FIG. 2A)
over the displayed period of time. In addition to analyte data icons 465, one or more
alarm notification icons 470 and/or event notification icons 418 (FIG. 4A) may also be
displayed on or near the graph line 310 to indicate that an alarm notification was issued
over the measured period of time or that the user participated in a particular event. In
certain embodiments, the user may acquire additional information regarding the alarm or
event such as analyte levels, insulin bolus administered, meal intake details and activities
and the like by selecting one of the notification icons 470. In this manner, a user can
obtain current, retrospective, and/or historic statistical information surrounding each
notification icon 470 displayed on the timeline graph 460.

[0125] In certain embodiments, a softkey button or touch enabled area on the display
enables the user to access the additional information by highlighting or otherwise

actuating the notification icon 470. When actuated, the user is able to access detailed
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information about the particular notification, such as measured glucose level, rate of
change, historic data, trend information or activity information. The informational
screen may also include summary information for a number of similar types of events
such as hyperglycemic events, hypoglycemic events, rapidly rising glucose events or
rapidly falling glucose events. This information may also include frequency of
occurrence relative to specific periods of time or relative to other behavior or treatments.

[0126] In certain embodiments, timeline graph 460 may also include one or more shaded
portions 480 to indicate low and/or high glucose threshold levels. The shaded portions
480 may be color coded as selected by a user to give the user clear indication of when the
monitored glucose levels of the user were above or below predetermined threshold
levels.

[0127] FIGS. 4C-4D illustrate exemplary graphs 490 and 495 that show blood glucose
levels versus time for two simulated sets of data. Simulated data such as shown in FIGS.
4C-4D may be used in a training mode such as will be described in more detail below.
Referring to FIG. 4C, a first set of data points 492 output on the graph 490 show
simulated data for a user that applied a late meal bolus (e.g., the user did not apply the
bolus until after the meal had started). As indicated on the graph 490, the late meal bolus
caused the user’s blood glucose value to rapidly rise and then level off at a high amount
after the late meal bolus had been applied.

[0128] The second set of data points 494 shows simulated data for a user that applied an
on-time bolus that was under-dosed (e.g., the user applied the bolus before the meal
began but did not apply the right amount). As a result of the on-time bolus, the user’s
blood glucose value did not spike when the user applied the late meal bolus as shown by
the data points 492. However, as shown by the data points 494, the user’s blood glucose
value continued to rise consistently because the bolus was under-dosed or the timing was
mismatched with the meal absorption.

[0129] FIG. 4D illustrates the same data from FIG. 4C, however, FIG. 4D illustrates blood
glucose values in the y-axis versus the current trend or rate of change of the blood
glucose values in the x-axis. As shown by the data points 497 (corresponding to data
points 492), when a late meal bolus is applied, both the blood glucose value and the rate
of change rapidly escalated. Similarly, as shown by data points 499 (corresponding to
data points 494) the user’s blood glucose value did not ascend as high when an under-

dosed bolus was applied on time. However, because the bolus was under-dosed or
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otherwise mismatched to the meal, the rate of change of the blood glucose was positive
and the user’s blood glucose level continued to rise.

[0130] FIG. 4F illustrates another exemplary timeline graph according to embodiments of
the present disclosure. As shown, the graph depicted in FIG. 4F includes multiple graph
lines 496 with each graph line 496 representing analyte levels for respective day of the
week. In certain embodiments, each graph line 496 may be color coded based on a day
of the week. In another embodiment, each graph line 496 may be color coded based on a
severity of glucose level fluctuations. In certain embodiments, a user may highlight each
of the graph lines 496 using a jog wheel, touching a portion of the touch sensitive display
of actuating a softkey button having a corresponding softkey label 440 or 450. When the
graph line is highlighted, statistics about the selected graph line 496 or event data, such
as blood glucose tests, may be displayed on the highlighted graph line. If a user does not
want to view each graph line for each day of the week, the user may select to view
particular days, such as weekend or weekdays. The user may then scroll between a
graph having five graph lines 496 representing the weekdays and a second graph having
two graph lines 496 representing weekend days. Referring still to FIG. 4A-4F, in certain
embodiments, alarm or alert notifications may be triggered by more situations that sensor
data exceeding thresholds 312 and 314.

[0131] FIG. 5A illustrates a method 500 for retrospectively evaluating a series of received
glucose data values to detect an alert condition by comparing the received glucose data
values to a trigger window in embodiments of the present disclosure. In certain
embodiments, when a received analyte level exceeds a threshold level set by the user or
healthcare professional, an alarm may be output indicating that the user’s analyte level
has exceeded the threshold level. However, because only the most recently received
glucose level is compared against the threshold value, the user may experience
undesirable glucose fluctuations without being notified of the fluctuations. For example,
a user’s glucose level may be increasing or decreasing rapidly but still be within a
predetermined threshold range. Because the glucose level is still within the
predetermined threshold range, an alert condition may not be triggered and the user is not
notified of the situation. Additionally, a user may not be notified of undesirable glucose
fluctuations because an analyte monitoring device was not activated to receive (e.g. on-
demand) analyte levels during the fluctuations or episodes of interest. As a result of not
being notified, the user may have lost the opportunity to attempt to correct or stabilize

glucose levels, such as, for example, by administering a bolus amount of insulin.
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Further, the user may have lost the opportunity to make a note of various conditions or
events (e.g. diet, exercise, state of health, medications) that may have contributed to the
rapid increase or decrease in glucose levels.

[0132] Referring to FIG. 5A, the routine for retrospectively evaluating a series of received
glucose data values begins when glucose level information is received by a receiver unit
(502) such as, for example, receiver unit 104 (FIG. 1). In certain embodiments, the
glucose level information is a blood glucose value that is received from a user initiating a
blood glucose test. In another embodiment, the glucose level information includes a
current glucose data value that was received by the receiver unit 104 from a sensor 101
(FIG. 1) via a transmitter unit 102 (FIG. 1) at predetermined time periods. In yet another
embodiment, the glucose level information may be received by the receiver unit 104 on-
demand and a series of glucose data level readings are received simultaneously.

[0133] When the glucose level information has been received, a trigger window having a
minimum trigger duration (504) and a maximum trigger duration (506) is defined. In
certain embodiments, a trigger window is a window of time in which available historical
glucose data values received during the window of time are retrospectively evaluated to
determine which, if any, of the historical glucose data values fall outside an acceptable
range defined by the trigger window with respect to a current glucose data value (e.g.
which historical glucose data values have a rate of change that when compared with the
current glucose data value cause the historical glucose data value to fall outside an
acceptable rate of change). If the historical glucose data values fall outside the
acceptable range defined by the trigger window, an alert notification is output, such as an
alert screen or audible alarm, to alert the user of a possible ongoing rapid increase or
decrease in glucose levels.

[0134] In certain embodiments, the minimum trigger duration defines a most recent point
in time in the past (e.g. 15 minutes before the current glucose data value is received) in
which available historical glucose data values will be compared to the threshold values
of the trigger window. The maximum trigger duration defines a most distant point in
time in the past (e.g. two hours before the current glucose level is received) that
historical glucose data levels will be compared to the threshold values of the trigger
window. In certain embodiments, the minimum trigger duration and the maximum
trigger duration are set by a user or a healthcare provider using, for example, a display
screen and timeframe selection items such as described herein. For example, a user or

healthcare provider may navigate to a minimum trigger duration and maximum trigger



WO 2011/026053 37 PCT/US2010/047194

duration display screen and have the option to select a time period (e.g. 15 minutes, 2
hours etc.) of the minimum trigger duration and the maximum trigger duration.

[0135] When the minimum trigger duration and the maximum trigger duration have been
defined, an acceptable range of glucose values is defined (508) by the user or healthcare
provider. In certain embodiments, the acceptable range of glucose values between the
minimum trigger duration and the maximum trigger duration are scaled such that all
acceptable glucose data values in the trigger window fall within a particular mg/dL per
unit of time when compared to the current glucose data value level. For example, once
the user has set the minimum trigger duration and the maximum trigger duration, the user
may also select an acceptable range of the trigger window represented as mg/dL per unit
of time, such as, for example, 100 mg/dL per hour. In certain embodiments, both the
numerical value of the mg/dL (e.g. 100) as well as the unit of time (e.g. one hour) may
be selected by the user or healthcare provider.

[0136] Once the trigger window and the acceptable range have been established, available
historical glucose data values are compared to the threshold values shown by the trigger
window to determine which, if any, of the historical glucose data values fall outside the
established acceptable range (510). As will be explained in greater detail below, the
trigger window is created with respect to the most current glucose data value. Thus, as
retrospective comparisons are made between the current glucose data value and the
available historical glucose data values and the trigger window, current rapid rises or
decreases in glucose levels may be more readily detected.

[0137] FIG. 5B illustrates a graph 511 in which a trigger window 512 is defined with
respect to a current glucose data value 513 in embodiments of the present disclosure. As
discussed above, the bounds of the trigger window 512 are defined by the minimum
trigger duration 515 and the maximum trigger duration 516. As shown in FIG. 5B, the
minimum trigger duration 515 is set approximately fifteen minutes prior to when the
most current glucose data value 513 was received. The maximum trigger duration 516 is
set approximately two hours prior to when the most current glucose data value 513 was
received. Thus, when determining which of the historical glucose levels 514 fall outside
of the threshold values established by the trigger window 512, comparisons will not be
made for historical glucose data values that are received after the maximum trigger
duration 516 and before the minimum trigger duration 515. For example, if a historical
glucose data value was received two hours and five minutes prior to the current glucose

data value 513, that particular historical glucose data value will not be compared against



WO 2011/026053 38 PCT/US2010/047194

the threshold values established by the trigger window 512 because that particular
historical data value does not fall within the defined trigger window 512 timeframe.

[0138] The trigger window 512 also shows an acceptable range or rate of change of
glucose values as the trigger window progresses from the minimum trigger duration 515
to the maximum trigger duration 516. The acceptable range of glucose values between
the minimum trigger duration 515 and the maximum trigger duration 516 is scaled such
that all acceptable glucose values in the trigger window fall within a particular mg/dL per
unit of time when compared to the current glucose level 513.

[0139] For example, and as shown in FIG. 5B, the acceptable rate of change defined by
the threshold values of the trigger window 512 is a rate of change that is within 100
mg/dL per hour from the current glucose value 513. Thus, for a historical glucose data
value to fall within the acceptable range defined by the trigger window 512, the rate of
change from the historical glucose data value to the current glucose value must be less
than 100 mg/dL per hour. Continuing with the example, as shown in the graph 511, the
current glucose data value that was received at 8:10 PM is approximately 200 mg/dL.
Thus, a historical glucose data value that was received at 7:10 PM and compared against
the trigger window must be no lower than 100 mg/dL and no higher than 300 mg/dL.
Because the historical glucose data value received at 7:10 PM falls within the range
defined by the trigger window, a processor of the analyte monitoring device 200
determines that no significant rate of change has occurred between that particular
historical glucose data value and the current glucose data value 513. As shown in the
graph 511, none of the historical glucose data values fall outside the trigger window 512.
Thus, it can be determined by the processor that the user is not experiencing or has not
experienced an episode of rapidly increasing or decreasing glucose levels. Although a
rate of change of 100 mg/dL per hour was specifically mentioned, it is contemplated that
various rates of change per unit of time may be used, such as, for example, 5 mg/dL per
15 minutes, 10 mg/dL per 20 minutes etc.

[0140] FIG. 5C illustrates a method 520 for retrospectively evaluating a series of received
glucose data values to detect an alert condition by comparing the received glucose data
values to a trigger window according to embodiments of the present disclosure. The
routine for retrospectively evaluating a series of received glucose data values to detect an
alert condition begins when glucose level information is received by a receiver (521)
such as, for example, receiver unit 104 (FIG. 1). In certain embodiments, the glucose

level information may be obtained by a sensor such as sensor 101 (FIG. 1) and stored in
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the transmitter unit 102 (FIG. 1) until the transmitter unit 102 receives a request from the
receiver unit 104 to transmit the glucose level information to the receiver unit 104. In
such embodiments, the glucose level information may contain at least a current glucose
data value and at least one historical glucose data value. In another embodiment, the
transmitter unit 102 may be configured to transmit the glucose level information to the
receiver 104 at predetermined time intervals. In such embodiments, the most recently
received glucose data value is designated as the current glucose data value.

[0141] When the glucose level information has been received, a trigger window is defined
having a minimum trigger duration (522) and a maximum trigger duration (523). Once
the minimum trigger duration and the maximum trigger duration have been defined, an
acceptable range of glucose values is defined (524) with respect to the most recent or
current glucose data value. As discussed above, each of the minimum trigger duration,
the maximum trigger duration and the acceptable range may be defined or selected by a
user or healthcare provider. The historic glucose data values are then compared by a
processor to the threshold values established by the trigger window to determine which,
if any, of the historic glucose data values fall outside the established acceptable range
(525). Ifitis determined that one or more historical glucose data values fall outside the
established range defined by the trigger window, this could indicate that an unacceptable
glucose fluctuation is in progress.

[0142] If it is determined by the processor that one or more historic glucose data values
fall outside the established acceptable range, the processor of the receiver unit 104
records the occurrence of the condition (526). In certain embodiments, recording the
occurrence of the condition includes placing an icon on a graph, such as a timeline graph
400 (FIG. 4A). In other embodiments, the receiver unit 104 may be configured to
generate a graph similar to the graph 531 of FIG. 5D and the graph is output on a display
screen of the receiver unit 104. In certain embodiments, when a condition is detected, an
alarm and/or an alert screen is output on the receiver unit 104 to notify the user of the
detected condition. Additionally, when the user is notified of the condition, the user may
be prompted by the alert screen to record details of events (e.g., diet, activity, medication
etc.) that may have caused the fluctuation to occur.

[0143] In certain embodiments, a processor the receiver unit 104 is configured to
automatically associate event information entered by a user (e.g. exercise periods, meals
etc.) or other automatically detected events (e.g., hypoglycemia, hyperglycemia, rapid

glucose increases, rapid glucose decreases, glucose threshold alarms, impending glucose
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threshold alarms) to the detected episode if the event falls within a matching window
relative to the episode. For example, if it is determined, based on a historical glucose
data value falling outside the acceptable range, that an episode of increased blood
glucose levels is occurring, an event history log created by the user may be evaluated to
determine if a particular event occurred within a predetermined time range prior to the
start of the episode that may have caused the current increase in glucose values. In
certain embodiments, the matching window may be any timeframe selected by a user or
healthcare provider.

[0144] FIG. 5D is a graph 531 illustrating a detected rise in glucose levels that is currently
occurring according to embodiments of the present disclosure. The graph 531 includes a
trigger window 532 defined by a minimum trigger duration 533 and a maximum trigger
duration 534. As discussed above, the trigger window 532 shows the acceptable range of
glucose values between the minimum trigger duration 533 and the maximum trigger
duration 534. Graph 531 also shows a plurality of glucose data values including a
current glucose data value 535, a second most recently received glucose data value 536,
and a plurality of other historical glucose data values 537.

[0145] Unlike the graph 511 of FIG. 5B, some of the historical glucose data values 537
fall outside of the trigger window 532. When at least one of the historical glucose data
values fall outside the threshold set by the trigger window 532, an episode of increased
or decreased glucose levels is likely ongoing or has occurred in the past. If an ongoing
episode is detected, a processor of the receiver unit 104 is configured to determine the
start of the episode. To determine a start of an episode, the historical glucose data values
537 are evaluated retrospectively starting from the second most recently received glucose
data value 536 and moving back in time. Each historical glucose data value 537 is
evaluated in turn to determine which historical glucose data value 537 is closest to the
threshold level defined by the trigger window 532 in terms of time but farthest away
from the threshold level defined by the trigger window 532 in terms of a glucose level
relative to historical glucose data values immediately before and/or after the historical
glucose data value currently being evaluated.

[0146] For example, as shown on the graph 531, the historical glucose data value 538 is
indicated as the start of the episode because the historical glucose data value 538 is
closest to the threshold level defined by the trigger window 532 in terms of time but has
a lower glucose value than the previously received historical glucose data value. Once

the start of the episode is identified, it can be determined how long the current episode
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has been ongoing. In the graph 531, the episode was determined to start when the
historical glucose data value 538 was received at 7:50 PM. Because the current glucose
data value was received at approximately 8:20 PM, the episode duration, indicated by
line 540, has been occurring for 30 minutes.

[0147] In certain embodiments, when the episode duration has been determined, a local
minimum rate of change and a local maximum rate of change for the episode duration
may be determined by comparing each of the historical data values with each of the other
historical data values to determine the smallest rate of change between the two values.
Such information may be useful to determine which events or activities by the user, if
any, had the least amount of significance to the occurrence of the episode. For example,
if the user ate a meal twenty minutes prior to the occurrence of the smallest rate of
change between two of the values, it can be determined that the meal did not affect the
user’s glucose level in that particular episode.

[0148] The local maximum rate of change is the largest rate of change between any two
values during the occurrence of the episode. As shown in the graph 531, the local
maximum rate of change in the episode 540 occurred between the current glucose data
value 535 and the second most recently received glucose data value 536. Because the
local maximum rate of change is recorded, a user may use this information to determine
which events, if any, may or may not have contributed to jump in glucose values
between these two readings.

[0149] Also shown on graph 531 is a matching window line 541 that represents a
matching window time period. In certain embodiments, the matching window time
period is a time period that starts at a predetermined amount of time prior to the detected
start of the episode and ends when the episode ends. For example, as depicted in FIG.
5D, the matching window time period starts approximately 30 minutes prior to the start
of the detected episode and ends at the same time as the episode. Although a 30 minute
time period is specifically shown, it is contemplated that various other time periods may
be selected by a user or healthcare provider.

[0150] As discussed above, the matching window may be used to automatically associate
events, that occurred during the matching window time period, to the episode to enable a
user or healthcare provider to ascertain which events may have caused, or were at least
related to, the rapid increase or decrease in glucose levels. Such examples include other
significant increases or decreases in glucose, episodes of high or low glucose, glucose

alarm events, meal times, exercise periods, and the like. For example, if a user recorded



WO 2011/026053 0 PCT/US2010/047194

an event, such as, for example, a meal at approximately 7:30 PM and the episode started
at 7:50 PM, it may be determined by the user or healthcare provider that the particular
meal eaten by the user was at least a factor in the episode starting. Thus, the user may
take steps to prevent future episodes from occurring by avoiding similar foods.

[0151] FIG. 5E illustrates a method 550 for detecting an alert condition in a glucose
monitoring system by retrospectively comparing historical glucose data values to each of
the other historical data values with respect to a trigger window according to
embodiments of the present disclosure. The routine for detecting an alert condition in a
glucose monitoring system begins when glucose level information is received by a
receiver (551) such as, for example, receiver unit 104 (FIG. 1). In certain embodiments,
the glucose level information may be obtained by a sensor such as sensor 101 (FIG. 1)
and stored in the transmitter unit 102 (FIG. 1) until the transmitter unit 102 receives a
request from the receiver unit 104 to transmit the glucose level information to the
receiver unit 104. When the glucose level information is transmitted in this manner, an
entire series of glucose data values may be transmitted by the transmitter unit 102 and
received by the receiver unit 104. The series of glucose data values includes at least a
current or most recent glucose data value and at least one historical glucose data value.
In another embodiment, the transmitter unit 102 is configured to transmit the glucose
level information to the receiver 104 at predetermined time intervals and the most
recently received glucose data value is set as the current glucose data value.

[0152] When the glucose level information has been received, a trigger window is defined
having a minimum trigger duration (552) and a maximum trigger duration (553) such as
described above. When the minimum trigger duration and the maximum trigger duration
have been defined, an acceptable range of glucose values is also defined (554) with
respect to the most recent or current glucose data value. As discussed above, each of the
minimum trigger duration, the maximum trigger duration and the acceptable range may
be defined or selected by a user or healthcare provider. A processor of the receiver unit
104 the compares the historic glucose data values to the trigger window to determine
which, if any, of the historic glucose data values fall outside the established acceptable
range (555).

[0153] If it is determined that one or more historic glucose data values fall outside of the
established acceptable range (556), the receiver unit 104 records the occurrence of the
condition (557). In certain embodiments, recording the occurrence of the condition

includes placing an icon on a graph, such as a timeline graph 400 (FIG. 4A). In other
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embodiments, the processor of the receiver unit 104 may be configured to generate a
graph similar to the graph 531 of FIG. 5D and the graph is output on a display of the
recetver unit 104. In certain embodiments, when a condition is detected, the receiver
unit 104 may be configured to output an alarm or alert notification screen to notify the
user of the detected condition. Additionally, when the user is notified of the condition,
the user may be prompted to enter events (e.g., diet, activity, medication etc.) that may
have caused the fluctuation to occur.

[0154] However, if it is determined that an episode is not currently ongoing (556), a
second most recently received glucose data value is selected (559) and each of the
historical data values are evaluated against the trigger window with respect to the second
most recently received glucose data value (555). Ifit is determined that one or more
historic glucose data values fall outside the established acceptable range (556) with
respect to the second most recently received glucose data value, a processor of the
receiver unit 104 records the occurrence of the condition (557) such as was described
above. It should be noted, that if the second most recently received glucose data value is
used to evaluate the rest of the historical glucose data values, the trigger window that
was established based on the current glucose data value is used in the evaluation relative
to the second most recently received glucose data value. Thus, the minimum trigger
duration, the maximum trigger duration and the acceptable range of glucose values of the
trigger window remain unchanged.

[0155] FIG. 5F illustrates a graph 560 for retrospectively comparing a second most
recently received glucose data value to historical glucose data values with respect to a
trigger window in embodiments of the present disclosure. As with the other graphs
described above, graph 560 includes a trigger window 561 defined by a minimum trigger
duration 562 and a maximum trigger duration 563. The trigger window 561 shows the
acceptable range of glucose values between the minimum trigger duration 562 and the
maximum trigger duration 563. Graph 560 also shows a plurality of glucose data values
including a current glucose data value 564, a second most recently received glucose data
value 565, and a plurality of other historical glucose data values 566. As discussed
above, a processor of the receiver unit 104 compares the historical glucose data values
566 against threshold values defined by the trigger window 561 to determine if any of
the historical glucose data values fall outside the threshold values defined by the trigger

window 561 with respect to the second most recently received glucose data value 565.
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[0156] Although not shown on the graph 560, when each of the historical glucose data
values 566 were compared to the threshold values defined by the trigger window 561
with respect to the current glucose data value 564, none of the historical glucose data
values fell outside the threshold. As a result, the second most recently received glucose
data value 565 is selected as a new current glucose data value and the trigger window is
effectively “moved back” to the location shown on the graph 560. Although the trigger
window has been effectively “moved back”, the parameters of the minimum trigger
duration 562, the maximum trigger duration 563 and the acceptable range of glucose
values remain constant. Thus the same parameters that were used to evaluate the
historical glucose data values with respect to the current glucose data value 564 are used
to evaluate the historical glucose data values with respect to the second most recently
received glucose data value 565.

[0157] For example, if the minimum trigger duration 562 was set as 15 minutes prior to
the current glucose data value 564 being received and the maximum trigger duration 563
was set as 2 hours prior to the current glucose data value being received, these same
values are used when the second most recently received glucose data value 565 is
analyzed in place of the current glucose data value 564. Thus, the minimum trigger
duration 563 is set 15 minutes prior to when the second most recently received glucose
data value 565 was received and the maximum trigger duration 564 is set as 2 hours prior
to when the second most recently received glucose data value 565 was received.

[0158] As shown in the graph 560, once the trigger window 561 has been moved back,
some of the historical glucose data values 566 now fall outside the threshold range
defined by the trigger window 561. As a result, it may be determined that an episode,
such as rapidly increasing glucose levels, occurred in the past and is either still occurring
or is no longer occurring. Regardless of whether the episode is still occurring, a
processor of the receiver unit 104 is configured to determine the start of the episode.
When determining a start of an episode, the historical glucose data values 566 are
evaluated retrospectively starting from the third most current glucose data value 566 and
moving back in time. Each historical glucose data value 566 is evaluated in turn to
determine which historical glucose data value 566 is closest to the threshold defined by
the trigger window 561 in terms of time but farthest away from the threshold defined by
the trigger window 561 in terms of a glucose level relative to historical glucose data
values immediately before and/or after the historical glucose data value currently being

evaluated.
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[0159] As shown in FIG. 5F, historical glucose data value 568 is the first historical
glucose data value to fall outside of the threshold defined by the trigger window 561.
However, before start of the episode is set at this particular point, the previously received
historical glucose data value indicated by 569 is evaluated with respect to the historical
glucose data value 568 to determine which historical glucose data value has a lower (or
higher in cases of decreasing glucose levels) glucose level. If a previous historical
glucose data value has a glucose level that is equal to or lower than the historical glucose
data value that is currently being evaluated, additional subsequent historical glucose data
values are evaluated. For example and as shown in the graph 560, because the historical
glucose data value 569 has a lower glucose level than the historical glucose data value
568, additional previously received historical glucose data values will be evaluated to
determine the start of the episode. However, if a previously received historical glucose
data value has a glucose level that is higher than the historical glucose data value
currently being evaluated, it is determined that the episode started with the historical
glucose data value that is currently being evaluated.

[0160] As discussed above, because the historical glucose data value 569 has a lower
glucose level than the historical glucose data value 568, additional previously received
historical glucose data values will be evaluated to determine the start of the episode. As
shown on the graph 560, as additional previously received glucose data values are
evaluated, it is determined that the historical glucose data value 567 is where the episode
began. In certain embodiments, this determination is made because the historical
glucose data value 567 is closest to the trigger window 561 in terms of time and has an
equal or substantially equal glucose value than the subsequent historical glucose data
value 569. Further, the historical glucose data value that was received previous to the
historical glucose data value 567 is within the trigger window 561 and therefore is not a
part of the current episode.

[0161] Once the start of the episode is identified, it can be determined how long the
current episode has been ongoing. In the example shown in FIG. 5F, the episode was
determined to start when the historical glucose data value 567 was received at 7:50 PM.
To determine the end of the episode, the second most recently received glucose data
value 565 is compared against the current glucose data value 564 to determine if the
current episode is ongoing. Because the subsequently received glucose data value (e.g.,
the current glucose data value 564) is equal to or greater than (or equal to or lower than

in cases of decreasing blood glucose levels) the previously received glucose data value
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(e.g., the second most recently received glucose data value 565) it is determined that the
episode is ongoing as shown by episode duration line 570. Thus the episode started at
7:50 PM and is ongoing through at least 9:20 PM. However, if the subsequently
received glucose data value (e.g., the current glucose data value 564) is less than (or
greater than in cases of decreasing blood glucose levels) the previously received glucose
data value (e.g., the second most recently received glucose data value 565) the episode
ended when the previously received glucose data value was received.

[0162] When the episode duration has been determined, a local minimum rate of change
and a local maximum rate of change for the episode duration may be determined by
comparing each of the historical data values with each of the other historical data values.
As shown in the graph 560, the maximum rate of change in the episode occurred
between the historic glucose data value 568 and the subsequently received historic
glucose data value. Because the local maximum rate of change is recorded, a user may
use this information to determine which events, if any, may or may not have contributed
to jump in glucose values between these two readings as well as the severity of each rise.

[0163] Also shown on graph 560 is a matching window line 571 that represents a
matching window time period. In certain embodiments, the matching window time
period is a time period that starts at a predetermined amount of time prior to the start of
the episode and ends when the episode ends. The matching window may be used to
automatically associate events, that occurred during the matching window time period, to
the episode to enable a user or healthcare provider to ascertain which events may have
caused, or were at least related to, the rapid increase or decrease in glucose levels.

[0164] FIG. 5G illustrates a graph 580 in which a trigger window is defined with respect
to a current blood glucose data value in embodiments of the present disclosure. In
certain embodiments, graph 580 may be used in a test strip monitoring device to compare
a newly acquired blood glucose reading to previously received blood glucose reading.
Although blood glucose readings are used instead of continuous glucose readings, the
methodology is similar to the methodologies described above. As shown in FIG. 5G,
graph 580 includes a trigger window 581 defined by a minimum trigger duration 582 and
a maximum trigger duration 583. The trigger window 581 shows the acceptable range of
glucose values between the minimum trigger duration 582 and the maximum trigger
duration 583. Graph 580 also shows a plurality of blood glucose data values including a
current blood glucose data value 584 and a previously received blood glucose data value

585. Although only two values are shown, it is contemplated that additional blood
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glucose values may be received and plotted on the graph. As with the historical glucose
data values discussed above, the previously received blood glucose data value 585 is
compared against threshold levels defined by the trigger window 581 to determine if the
previously received blood glucose data value falls outside the threshold range defined by
the trigger window 581 with respect to the current blood glucose data value 564.

[0165] In certain embodiments, a graph, such as for example graph 460 (FIG. 4B) may be
output on the display 210 (FIG. 2A) of the analyte monitoring device 200 showing the
detected rises and falls and highs and lows of received blood glucose data values based
on a set of detection parameters. In certain embodiments, the set of detection parameters
used for the graph may be similar to the parameters used to define a trigger window
and/or an outer limit range associated with the trigger window. In certain embodiments
an indicator, such as, for example, a triangle or rectangle, may be displayed on the graph
that links or surrounds the blood glucose data values of a particular episode that was
detected based on the detection parameters. In an embodiment, the indicators are color
coded based on severity of the episode, duration of the episode, extreme high values of
glucose data values in the episode, and/or extreme low values of glucose data values in
the episode.

[0166] Referring back to FIG. 5G, because the previously received blood glucose data
value 585 falls outside of the threshold level defined by the trigger window 581, a
processor of the receiver unit 104 (FIG. 1) can determine that a rapid increase or
decrease in blood glucose levels is ongoing. As a result, the processor of the receiver
unit 104 may record the occurrence of the condition such as described above with respect
to FIG. 5A.

[0167] In certain embodiments, if an ongoing episode is detected, the processor of the
receiver unit 104 is configured to determine the start of the episode. Although there are
only two blood glucose levels shown on the graph 580, the start of the episode is
determined in the same manner as was described above with respect to FIG. 5D. As
shown, the previously received blood glucose data value 585 is determined to be the
blood glucose value at which the current episode started. Once the start of the episode is
identified, it can be determined how long the current episode has been ongoing. As
shown in FIG. 5G, the episode was determined to start when the first blood glucose data
value 585 was received at approximately 8:00 PM and is continually ongoing up until at

least approximately 9:20 PM when the current blood glucose value is received. Thus,
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the episode duration, indicated by line 586, has been occurring for 1 hour and 20
minutes.

[0168] In certain embodiments, when the episode duration has been determined, a local
minimum rate of change and a local maximum rate of change for the episode duration
may be determined such as was described above. Such information may be useful to
determine which events or activities initiated by the user, if any, had the least amount of
significance or greatest amount of significance to the occurrence of the episode.

[0169] Also shown on graph 580 is a matching window line 587 that represents a
matching window time period. In certain embodiments, the matching window time
period is a time period that starts at a predetermined amount of time prior to the episode
starting and ends when the episode ends. For example, as depicted in FIG. 5G, the
matching window time period starts approximately 30 minutes prior to the start of the
detected episode and ends at the same time as the episode. Although a 30 minute time
period is specifically shown, it is contemplated that various other time periods may be
selected and used. As discussed above, the matching window may be used to
automatically associate events, that occurred during the matching window time period, to
the episode to enable a user or healthcare provider to ascertain which events may have
caused, or were at least related to, the rapid increase or decrease in blood glucose levels.

[0170] FIG. 5H is a graph 589 illustrating episode detection in which all glucose data
values associated with the episode fall within an outer limit range according to
embodiments of the present disclosure. The graph 589 includes a trigger window 590
defined by a minimum trigger duration 591 and a maximum trigger duration 592. As
discussed above, the trigger window 590 shows the acceptable range of glucose values
between the minimum trigger duration 591 and the maximum trigger duration 592. Also
shown on graph 589 is an outer limit 597 range. As will be described in greater detail
below, when an outer limit range is used, only rise and fall episodes whose extreme
glucose data values are contained entirely within the outer limit range 597 are detected.
Any glucose data values of an episode that fall outside of the outer limit range 597 are
ignored. In such instances, an episode associated with the extreme glucose data value is
also ignored. Graph 589 also shows a plurality of glucose data values including a current
glucose data value 593, a second most recently received glucose data value 594, and a
plurality of additional historical glucose data values 595.

[0171] As shown in the graph 589, some of the historical glucose data values 595 fall
outside of the trigger window 590 but within the outer limit range 597. As described
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above with respect to FIG. 5D, when at least one of the historical glucose data values fall
outside the threshold set by the trigger window 590, an episode of increased or decreased
glucose levels is likely ongoing or has occurred in the past. If an ongoing episode is
detected, a processor of the receiver unit 104 is configured to determine the start of the
episode. To determine a start of an episode, the historical glucose data values 595 are
evaluated retrospectively starting from the second most recently received glucose data
value 594 and moving back in time. Each historical glucose data value 595 is evaluated
in turn to determine which historical glucose data value 595 is closest to the threshold
level defined by the trigger window 590 in terms of time but farthest away from the
threshold level defined by the trigger window 590 in terms of a glucose level relative to
historical glucose data values 595 immediately before and/or after the historical glucose
data value currently being evaluated.

[0172] For example, as shown on the graph 589, the historical glucose data value 596 is
indicated as the start of the episode because the historical glucose data value 596 is
closest to the threshold level defined by the trigger window 590 in terms of time but has
a lower glucose value than the previously received historical glucose data value.
However, should any historical glucose data values 595 fall outside of the outer limit
range 597, the entire episode is ignored.

[0173] Although some historical glucose data values associated with an episode may fall
outside of the outer limit range 597 and therefore the episode is not detected, in certain
embodiments, a user or health care provider may adjust the trigger window parameters
and/or the parameters associated with the outer limit range 597 so that in subsequent
episode detections, the historical glucose data values that previously fell outside of the
outer limit range 597, as well as the episode associated with historical glucose data
value, is detected and may be evaluated and/or displayed. Such embodiments enable a
user or health care provider to closely examine a number of episodes having varying
degrees of severity.

[0174] In certain embodiments the parameters associated with the trigger window and the
outer limit range 597 may be a set of predefined parameters and episode detection is
applied for each predefined sets. For example, if ten sets of predefined parameters (e.g.,
minimum trigger duration, maximum trigger duration, acceptable glucose range etc.) are
defined, episodes detection is performed on each set of parameters. In this way a
spectrum of episodes are found and may be evaluated by a user or health care provider.

Using sets of parameters such as described above enable identification of episodes
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having varying intensities and times. For example, long, slow episodes could be found
with one set of parameters, while another set of parameters would detect short, fast
episodes. As described above, the acceptable glucose range might be a band of values
that fall within the outer limit range (e.g., the glucose data values that increased between
100 and 120 mg/dL per hour). Additionally, a single set of parameters may be further
analyzed to determine the frequency at which episodes corresponding to the selected
parameters occurs. For example, short, fast episodes may be found to be occurring every
day at a given time. Once the frequency of the episode is identified, a user or health care
provider may take steps to identify what activities may be contributing to the frequency
of the episode.

[0175] Once the episode has been detected and the start of the episode is identified (e.g.,
all of the historical glucose data values associated with the episode fall within the outer
limit range 597), a time period of the episode can be determined. In the graph 589, the
episode is determined to have started when the historical glucose data value 596 was
received at 7:50 PM. Because the current glucose data value was received at
approximately 8:20 PM, the episode duration, indicated by line 598, has been occurring
for 30 minutes.

[0176] In certain embodiments, when an episode duration has been determined, a local
minimum rate of change and a local maximum rate of change for the episode duration
may be determined by comparing each of the historical data values with each of the other
historical data values to determine the smallest rate of change between the two values.
Such information may be useful to determine which events or activities by the user, if
any, had the least amount of significance to the occurrence of the episode. For example,
if the user ate a meal twenty minutes prior to the occurrence of the smallest rate of
change between two of the values, it can be determined that the meal did not affect the
user’s glucose level in that particular episode.

[0177] The local maximum rate of change is the largest rate of change between any two
values that fall within the outer limit range 597 during the occurrence of the episode. As
shown in the graph 589, the local maximum rate of change in the episode 598 occurred
between the current glucose data value 593 and the second most recently received
glucose data value 594. Because the local maximum rate of change is recorded, a user
may use this information to determine which events, if any, may or may not have

contributed to jump in glucose values between these two readings.
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[0178] Also shown on graph 589 is a matching window line 599 that represents a
matching window time period. In certain embodiments, the matching window time
period is a time period that starts at a predetermined amount of time prior to the detected
start of the episode and ends when the episode ends. For example, as depicted in FIG.
5H, the matching window time period starts approximately 30 minutes prior to the start
of the detected episode and ends at the same time as the episode. Although a 30 minute
time period is specifically shown, it is contemplated that various other time periods may
be selected by a user or healthcare provider.

[0179] As discussed above, the matching window may be used to automatically associate
events, that occurred during the matching window time period, to the episode to enable a
user or healthcare provider to ascertain which events may have caused, or were at least
related to, the rapid increase or decrease in glucose levels. Such examples include other
significant increases or decreases in glucose, episodes of high or low glucose, glucose
alarm events, meal times, exercise periods, and the like. For example, if a user recorded
an event, such as, for example, a meal at approximately 7:30 PM and the episode started
at 7:50 PM, it may be determined by the user or healthcare provider that the particular
meal eaten by the user was at least a factor in the episode starting. Thus, the user may
take steps to prevent future episodes from occurring by avoiding similar foods.

[0180] FIG. 6 illustrates an exemplary menu screen 600 screen type according to
embodiments of the present disclosure. Although the menu screen 600 shown in FIG. 6
18 specific to a main menu, the user interface includes a number of menus and submenus
corresponding to various functionalities and display screens. As such, it will be
understood that all of the menus, functions, and display screens may be navigated in a
way similar to the way described with reference to FIG. 6.

[0181] In certain embodiments, menu screen 600 may include a plurality of menu items.
Specific examples include an alarm settings menu item, a reports menu item, an add
events menu item, a status menu item and a settings menu item to name just a few.
Although specific menu items in particular orders are shown and discussed, it is
contemplated that a user may select various menu items and select the order of the menu
items displayed in the menu screen 600. As stated above, each menu item may have
corresponding submenus, display screens or functions that enable a user to customize the
analyte monitoring device 200 for personal use. The menu screen may also contain
menu items for clearing user settings and erasing user history. When implemented, the

menu items for clearing user settings and erasing user histories may be password
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protected to prevent a user from unintentionally deleting the data on the analyte
monitoring device 200.

[0182] In certain embodiments, the menu screen 600 is rendered on the display 210 in
response to a user actuating a input button 220 (FIG. 2A). Referring to FIG. 3A above,
to display the menu screen, the softkey button actuated is the input button 220 that
corresponds to softkey button label 344 labeled “Menu.” Although a specific softkey
label 344 and corresponding input button 220 are mentioned, it is contemplated that the
menu screen 600 may be accessed by actuating a pre-programmed button or a touch
sensitive portion of the display 210 (FIG. 2A).

[0183] In certain embodiments, menu screen 600 includes a title portion 610 indicating the
name of the current menu or submenu the user has navigated to as well as a list of menu
items 640 available for the particular menu. For example, the list of menu items 640
shown in FIG. 6 includes a “Connect to Sensor” menu item, an “Alarms” menu item, a
“Reports” menu item, and an “Add Event” menu item. A scroll indicator 620 is shown
to indicate additional menu items are on the list but are not currently visible on the
display 210. Such examples include a “Status” menu item, a “Settings” menu item and a
“Manual Calibration” menu item. The scroll indicator 620 may also have a position
indicator 625 to indicate a position on the menu. For example, as shown in FIG. 6, the
position indicator 625 is located at the top of the scroll indicator 620. This shows that a
selection indicator 630 is at the first menu item of the menu screen 600. As the selection
indicator moves to various items in the list, the position indicator 625 moves along the
scroll indicator 620 to indicate how far down the list of menu items the user has
navigated. In one aspect, a processor of the analyte monitoring device 200 causes each
of the menu items to change from a first color to a second color when the menu item is
selected. For example, a first menu item that is selected may be a first color, while the
remaining menu items are displayed in a second color.

[0184] In certain embodiments, the menu screen 600 is navigable using a scrolling device,
such as jog wheel 230 (FIG. 2C), or by actuating a input button 220. In certain
embodiments, wrap navigation may be used in which the user may scroll from the first
item in the list directly to the last item in the list and vice versa. As the jog wheel 230 is
actuated, the selection indicator 630 moves from one menu item to a next, or subsequent,
menu item. For example, if the “Sensor” menu item is currently selected by the selection
indicator 630, as the jog wheel 230 is actuated in a downward motion, the selection

indicator 630 moves to the “Alarms” menu item.
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[0185] When the selection indicator 630 highlights a desired menu item, a user actuates a
softkey button having a corresponding softkey label such as, for example, right softkey
label 650 or left softkey label 660. Continuing with the example, the right softkey label
650 may be labeled “Select” for selection of the currently highlighted menu item and the
left softkey label 660 may be labeled “Home” which returns a user to the home screen,
such as, for example, home screen 300. Other softkey labels may be used based on the
various menu states of the menu. Such examples include softkey labels for “Next”,
“Done”, “Accept”, and “Cancel” to name a few. In certain embodiments, when a
particular menu item is highlighted, selection of the menu item may be made by inwardly
depressing the jog wheel 230. In yet other embodiments, the selection of the highlighted
menu item may be made using a touch sensitive portion of the display 210.

[0186] When a sclection of the menu item is made, a unique display screen is output on
the display 210. In certain embodiments, the display screen is specific to each of the
menu items 640. In certain embodiments, some menus have multiple status screens that
are linearly arranged. Thus, data and status information may be viewed simply by
actuating the jog wheel 230 or a softkey button having a corresponding softkey label
(e.g., “Next”) used for advancing through the various status screens of the menu. In
certain embodiments, the system “remembers” the order in which the display screens
were output on the display 210. Thus, a user may return to previously viewed displayed
screen by actuating a softkey button that functions as a "back" button. As such,
previously viewed display screens may be output on the display 210 in reverse order.

[0187] In certain embodiments, cach of the menu screen contain a number of menu items.
Each menu item may have submenus having submenu items that correspond to various
display screens of the analyte monitoring device 200. Although the menu items 640 in
the menu screen 600 may be arranged in default settings, it is contemplated that a user
may manually select various menu items 640 and display screens that are output on the
main menu screen 600. As particular menus are accessed and as functions corresponding
to the menus are utilized, the position of the corresponding menu items 640 in the menu
screen 600 may move up or down the menu screen 600 based on frequency of use. For
example, if the "Alarms" menu item 640 is selected more frequently than the "Connect to
Sensor" menu item 640, the "Alarms" menu item 640 would be the first menu item 640
in the menu screen 600.

[0188] In certain embodiments, the menu screen 600 contains at least seven various

submenus and/or display screens with each submenu and display screen having specific
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features or functionalities. It will be understood that navigation and selection of items on
the various submenus and display screens described below may be accomplished in a
similar manner as described above with respect to FIG. 6.

[0189] Connect to Sensor

[0190] The “Connect to Sensor” menu item enables a user to wirelessly connect to a
sensor, such as sensor 101 (FIG. 1) described above and/or allows the user to ascertain
whether the analyte monitoring device 200 (FIG. 2A) is connected to the correct
transmitter and/or sensor (e.g., the transmitter and/or sensor of the user of the analyte
monitoring device 200) before initiating transmitter communication and reception of
analyte readings from the sensor. In certain embodiments, when the “Connect to Sensor”
menu item 640 is selected on the menu screen 600, the menu screen 600 linearly
progresses to a sensor submenu 700 as shown in FIG. 7. The sensor submenu 700
includes a title portion 710 indicating the name of the submenu (e.g., Sensor Menu) as
well as a list of menu items 740 available in the Sensor Menu. For example, the Sensor
Menu includes a “Connect to Sensor” menu item 740 and a “Calibration BG” menu item
740. In certain embodiments, the sensor submenu 700 also includes a scroll indicator
720 having a position indicator 725 that indicates a position of a selection indicator 730.
In certain embodiments, the scroll indicator 720 and position indicator 725 are output on
the display 210 only when the number of menu items displayed on the menu exceed a
predetermined number (e.g., 4). For example, if the menu screen has three menu items,
the scroll and position indicators are not output on the menu screen. If the menu screen
has five menu items, the scroll indicator and position indicator are output on the menu
screen. Although the above example is given with respect to FIG. 7, it is contemplated
that the scroll and position indicators for each of the various menu screens discussed
herein may be displayed based on the number of menu items in the menu screen.

[0191] Referring back to FIG. 7, when the “Calibration BG” menu item is selected (e.g.,
by actuating a softkey button corresponding to the "Select” softkey label 750 when the
"Calibration BG" menu item 740 is highlighted by the selection indicator 730), a
message screen is output on the display 210 (FIG. 2A) asking a user if calibration of the
sensor is desired. If the user selects the option to proceed with the calibration, further
instructions are output on the display 210. In certain embodiments, the message screen
may also provide a time period in which the next calibration is needed and a grace period
for calibration. Thus, if the user does not want to proceed immediately with the

calibration, the user is put on notice of when the next calibration should occur.
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[0192] When the “Connect to Sensor” menu item is selected (e.g., by actuating a softkey
button corresponding to the "Select" softkey label 750 when the "Connect to Sensor”
menu item 740 is highlighted by the selection indicator 730), an instruction screen is
output on the display instructing a user told to hold the analyte monitoring device 200
next to the sensor. If a sensor is detected within range of the analyte monitoring device
200, a progress alarm is output by the analyte monitoring device 200 to indicate that a
connection between the sensor and the analyte monitoring device 200 was made. When
the connection between the analyte monitoring device 200 and the sensor is established,
a message screen is output on the display 210 that prompts a user to enter in a sensor
code that corresponds to a code of the actual sensor the user is using. As with other
alarms or auditory notifications described herein, the tone or sound of the progress alarm
may be selected by a user. It is also contemplated that additional sounds or tones, such
as music, recorded speech, and the like, may be downloaded, stored on the analyte
monitoring device 200 and used as alarms.

[0193] In certain embodiments, if a connection with the sensor is not established within a
predetermined amount of time, a second instruction screen is output on the display 210
indicating that a connection between the sensor and the analyte monitoring device 200
was not established. An audible alarm and/or vibration may also be output to indicate
that a sensor was not found by the analyte monitoring device 200. A user may navigate
away from the second instruction screen using the softkey buttons such as input buttons
220 having corresponding softkey labels or by using secondary button 240 to return to a
previous menu or display screen. If a connection is not established between the sensor
and the analyte monitoring device 200, a second alarm and corresponding alert screen
may be output by the analyte monitoring device 200 indicating that continuous glucose
data from the sensor is not available. If the continuous glucose data is unavailable for a
predetermined amount of time (e.g. 1 hour) additional alarms and display screens may be
output on the display 210 to put the user on notice that data is not currently being
received by the analyte monitoring device 200. To return to menu screen 600, a user may
actuate a softkey button corresponding to the "Home" softkey label 760. Further details
regarding connection to a sensor and corresponding alert screens are illustrated in FIG.
26 described below.

[0194] Alarm Settings

[0195] An “Alarm Settings” submenu 800 is shown in FIG. 8 according to embodiments

of the present disclosure. The “Alarm Settings” submenu 800 is provided to a user
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when the “Alarm Settings” menu item is selected from the menu screen 600. In certain
embodiments, the "Alarm Settings" submenu 800 includes a title portion 810 indicating
the name of the submenu as well as a list of menu items 840 available in the submenu.

In certain embodiments, the "Alarm Settings" submenu 800 also includes a scroll
indicator 820 and a position indicator 825 that indicates a position of a selection
indicator 830. The “Alarm Settings” submenu enables a user to select alarm tones, alarm
volumes, frequency of alarms as well as vibration settings for the analyte monitoring
device 200. The “Alarm Settings” menu screen 800 may include menu items 840 with
each menu item having its own functionality or display screen. For example, the
additional alarm settings menu items may include an “Audio/Vibrate” item, a “Mute
Alarms” menu item, a “Glucose Alarms” menu item, a “Tones” menu item, a “Snooze
Setup” menu item and a “Charging Setup” menu item. Although specific titles have
been used, other titles may be used to indicate similar or additional functionality with
respect to alarms. In certain embodiments, selection of a menu item 840 is made by
actuating a softkey button corresponding to the "Select” softkey label 850. In certain
embodiments, a user may return to the menu screen 600 or to home screen 300 (FIG. 3A)
by actuating a softkey button corresponding to the "Home" softkey label 860.

[0196] The “Audio/Vibrate” menu item enables a user to select various alarm settings.
These settings may include the type of alarm, for example, audio only, vibration only, or
audio and vibration. In certain embodiments, the user may also select an option in which
a vibratory or tactile alert trumps an audible setting for individual alarms. The “Alarm
Settings” menu item may also include an option to adjust overall volume level of the
alarms of the analyte monitoring device 200. The overall volume level may be user
selectable with options for high, medium and low.

[0197] Additionally, the “Alarm Settings” may also include volume settings for progress
tones. In certain embodiments, progress tones are sounds output from the analyte
monitoring device 200 to notify a user about the progress and status of specific steps,
such as, for example connecting to a sensor. The volume setting may include high,
medium, low, and off.

[0198] When volume and/or vibration setting selections are made, (e.g., audio and
vibration selected as the type of alarm), a sample alarm and/or vibration is output from
the analyte monitoring device 200 to the user. Once selected, the user may confirm the
selection by actuating a softkey button or by touching an area on the touch sensitive

display. In certain embodiments, the user may choose a different sound and/or vibration
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for each alarm. As discussed above, this setting may be depicted on a home screen by an
icon, such as audio/vibratory settings icon 332 (FIG. 3A).

[0199] FIG. 9 shows an exemplary “Mute Alarms” display screen 900 that is output on the
display 210 (FIG. 2A) when the “Mute Alarms” menu item 840 is selected from the
"Alarm Settings" menu screen 800 (FIG. 8). The “Mute Alarms” display screen 900
includes a title portion 910 as well as an "Accept" softkey label 920. The "Mute Alarms”
display screen 900 presents a user with different muting options to mute alarms that are
associated with various alert conditions. For example, one alarm may correspond to a
low battery alert condition and another alarm may correspond to an impending
hypoglycemia condition. To mute alarms, the user may be presented with a screen
having a selectable mute duration from 1 hour up to 12 hours in one hour increments. If
a user mutes any of the alarms for more than 12 hours, the user may be required to turn
off each alarm one at a time. In certain embodiments, once the selected mute time has
elapsed, the alarms return to the original settings (e.g. a 1 hour setting). In certain
embodiments, although some alarms are muted, such as, for example, alarms
corresponding to medium urgency alerts described below, vibratory and onscreen text
notifications may still be output on the display 210 although the audible notification will
be muted. In yet other embodiments, some alerts or alarms may not be muted, such as,
for example, high urgency alerts such low glucose alarms. In certain embodiments,
some alarms may be muted for predetermined periods of time regardless of user input.
When an alarm is muted, the user is presented with an option to accept (e.g., by actuation
of a softkey button corresponding to the "Accept" softkey label 920) the mute setting and
subsequently confirm the mute setting. If the user wishes to unmute the alarms, the user
is presented with an unmute option and then may be prompted, via a display screen, to
confirm the unmute action.

[0200] The “Glucose Alarms” menu setting enables a user to specify when various alarms
of the analyte monitoring device 200 (FIG. 2A) are active. The options presented to a
user may specify the time of day that day alarms begin (e.g., 8:00 AM) and a time of day
that the night alarms begin (e.g., 9:00 PM). In certain embodiments, the day alarm and
the night alarm cannot overlap. Additionally, the day and night alarms may have
different settings corresponding to how often the alarms are output and/or under what
conditions the alarms are output (e.g. low and high glucose thresholds). For example,
the alarms setting may specify that alarms are output during the day more frequently than

alarms that are output at night. In certain embodiments, the time of the day alarm and
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the time of the night alarm may be user adjustable and selectable. In one aspect, day
alarms may be active while night alarms are inactive.

[0201] In certain embodiments, when the day alarm time has been set, the menu linearly
progresses to a “Glucose Alarm” threshold screen in which a user may select varying
glucose threshold levels at which various alarms will sound for low glucose levels, high
glucose levels, projected low glucose levels and projected high glucose levels. An
exemplary “Glucose Alarm” threshold display screen 1000 is shown in FIG. 10. In
certain embodiments, the “Glucose Alarm” display screen 1000 includes a title 1010 and
a selection indicator 1020. The “Glucose Alarm” display screen 1000 also includes a
“Low Glucose” threshold level menu item 1030, a “High Glucose” threshold level menu
item 1040, a “Projected Low” menu item 1050, and a “Projected High” menu item 1060.
Each menu item above may be selected using a jog wheel 230 (FIG. 2C) or other
selection mechanism. As shown in FIG. 10, a low glucose threshold level 1030 may
have a preset low threshold (e.g., 80 mg/dL) and the high glucose threshold level 1040
may have a preset high threshold (e.g., 250 mg/dL). In certain embodiments, the low
glucose threshold level may be selected by a user or healthcare provider from a
predetermined range (e.g., 60-119 mg/dL) and the high glucose threshold level may be
selected by a user or healthcare provider from a second predetermined range (e.g., 120-
300 mg/dL). Each of the high and low threshold levels may be changed by the user or
healthcare provider by highlighting the menu item using the selection indicator 1020 and
inwardly pressing the jog wheel 230. The user may then scroll through the desired
threshold level for the selected menu item.

[0202] In certain embodiments, a value for the “Projected Low” item 1050 and value for
the “Projected High” item 1060 may be set in terms of time # for each of the day alarms
and the night alarms. The projected low value and the projected high value represent
how much notice a user wants before an alert screen or alarm is output to notify a user of
projected glucose values that will exceed high or low glucose threshold limits. The time
values may be set by selecting the particular menu item and actuating the jog wheel 230
as described above. In certain embodiments, the time values # may be in 10 minute
increments ranging from 10 minutes up to 30 minutes. In other embodiments, varying
time increments may be used. When desired settings are complete, the user may actuate
a softkey button corresponding to the “Accept” softkey label 1070 and be returned to a

previous menu or to a home screen, such as, for example, home screen 300 (FIG. 3A).
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[0203] FIG. 11 illustrates an exemplary “Tones” menu display screen 1100 that enables a
user to select various tones for each of the low glucose threshold level, the high glucose
threshold level, the project low and the project high settings. When the user has selected
desired tones for each of the low glucose threshold level, the high glucose threshold
level, the project low and the project high settings, the user may accept the settings by
actuating a softkey button corresponding to the softkey label "Accept” 1160 or may
navigate to a second "Tones" display screen by actuating a softkey button corresponding
to the softkey label "Next" 1150.

[0204] In certain embodiments, the "Tones" menu display screen 1100 includes a title
portion 1110 indicating the name of the submenu as well as a list of available menu
items 1140. In certain embodiments, the "Tones" display screen 1100 also includes a
scroll indicator 1120 and a position indicator 1125 that indicates a position of a selection
indicator 1130. The "Tones" display screen 1100 displays different tones that may be
used for each alarm of the analyte monitoring device 200 (FIG. 2a). In certain
embodiments, additional tones or sounds may be downloaded from the internet and
stored on the analyte monitoring device 200. The “Tones” menu display screen 1100
also gives users the option to turn each alarm on or off depending on the preference of
the user, such as shown in FIG. 11 (e.g., the "Projected High" alarm is off).

[0205] In certain embodiments, data loss alarm tones and system alarm tones may also be
selected by a user in the “Tones” menu display screen 1100. The data loss and system
alarm tones may be controlled, muted and turned on or off much like the other tones
described above. The data loss alarm indicates that glucose data is no longer available
(e.g., the glucose data has been deleted from the memory of the analyte monitoring
device 200) or glucose data has not been received from the sensor 101 for a
predetermined amount of time (e.g., 10 minutes). In certain embodiments, if data loss
continues for the predetermined amount of time, additional tones may be output and/or
display screens displayed that indicate the data loss condition. In certain embodiments,
data loss alarms must be activated when glucose alarms are set. Thus, if a user sets an
alarm tone for glucose levels exceeding a predetermined threshold, the user must also
select/activate an alarm tone for data loss. Regarding system alarms, system alarms are
output to notify a user of system events such as a low battery or an upcoming need for
calibration. As with data loss alarms, if a system alarm goes unheeded for a

predetermined amount of time, additional tones and display screens may be presented to
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the user to further notify the user of the condition of the various components of the
System.

[0206] FIG. 12A shows a “Snooze Setup” display screen 1200 according to embodiments
of the present disclosure. In certain embodiments, the "Snooze Setup” display screen
1200 includes a title portion 1210 indicating the name of the display screen as well as a
list of available menu items 1240. In certain embodiments, the "Snooze Setup" display
screen 1200 also includes a scroll indicator 1220 and a position indicator 1225 that
indicates a position of a selection indicator 1230. The “Snooze Setup” display screen
1200 enables a user to select different snooze settings for the alarms of each of the low
glucose threshold level, the high glucose threshold level as well as projected high and
low glucose levels as described above. When the settings of the user are selected, a user
may actuate a softkey button corresponding to the "Accept” softkey label 1250 to accept
the snooze settings.

[0207] In certain embodiments, the snooze settings are in the range of 15 minutes to 60
minutes in 5 minute increments for a low glucose threshold level and the snooze settings
for high glucose threshold level are between 15 minutes to 240 minutes in 5 minute
increments. In certain embodiments, if an alarm is repeatedly “snoozed”, the command
to snooze the alarm is disregard by the processor of the analyte monitoring device 200
and the alarm is continually output to notify the user of the condition or impending
condition. In another embodiment, a notification (e.g., icon, message, ctc.) of the alarm
is output on the display 210 as the home screen the next time the user interface of the
analyte monitoring device 200 is activated.

[0208] FIG. 12B is an exemplary “Charging Setup” display screen 1260 according to
embodiments of the present disclosure. In certain embodiments, the "Charging Setup”
display screen 1260 includes a title portion 1270 indicating the name of the display
screen as well as a selection indicator 1280 that enables a user to select whether audio
alarms are activated when the analyte monitoring device 200 is charging. In certain
embodiments, a user may select “no” if the user wants to disable audio alarms while the
analyte monitoring device 200 is charging. In certain other embodiments, if the alarm
settings of the analyte monitoring device 200 are set to vibration only or mute as
described above with respect to FIG. 8, selecting “yes” in the “Charging Setup” display
screen 1260 causes the audio of the alarms to be output only when the analyte
monitoring device 200 is charging. When the analyte monitoring device 200 has been

charged and is unplugged from an external power supply, the audio for the alarms is
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disabled. Once the user has made the charging setup selection, a user may actuate a
softkey button corresponding to the "Accept” softkey label 1290 to accept the charging
setup setting.

[0209] FIG. 13 is an exemplary “Alarm Profile” display screen 1300 according to
embodiments of the present disclosure. As with other display screens described herein,
the "Alarm Profile" display screen 1300 includes a title portion 1310 indicating the name
of the display screen as well as a list of available menu items 1340. In certain
embodiments, the "Alarm Profile" display screen 1300 also includes a scroll indicator
1320 and a position indicator 1325 that indicates a position of a selection indicator 1330.
The “Alarm Profile” display screen 1300 enables a user to select (e.g., by actuating a
softkey button corresponding to the "Select" softkey label 1350), view and edit (e.g., by
actuating a softkey button corresponding to the "View/Edit" softkey label 1360) various
alarm profiles that correspond to different activities of the user. For example, a first
alarm profile may correspond to exercise activities of the user while a second alarm
profile may correspond to eating or sleeping activities of the user.

[0210] In certain embodiments, each alarm profile has parameter levels associated
therewith, such as, for example, a low glucose level, a projected low glucose level, a
high glucose level and a projected high glucose level. The parameter levels for each
alarm profile may be viewed and set similar to the glucose alarm threshold screen shown
and described with respect to FIG. 10.

[0211] Each profile also has a low glucose parameter 1410, a high glucose parameter 1420
, a projected low glucose parameter 1430 and a projected high glucose parameter 1440
such as displayed in the "Day" display screen 1400 in FIG. 14. In certain embodiments,
values for each of the low glucose parameter 1410, the high glucose parameter 1420 , the
projected low glucose parameter 1430 and the projected high glucose parameter 1440
may be adjusted by a user. When the user has selected the desired values for each
parameter, the user may accept the changes by actuating a softkey button corresponding
to the "Accept"” softkey label 1450. Further, the user may navigate to an additional
display screen, such as, for example, display screen 1500 (FIG. 15) by actuating a
softkey button corresponding to the "Next" softkey label 1460.

[0212] Additionally, each profile also has parameters corresponding to whether alarms for
low glucose 1510, high glucose 1520, projected low glucose 1530 and projected high
glucose 1540 are turned on or off as shown in display screen 1500 of FIG. 15. When the

user has selected the desired values for each of these parameters, the user may accept the
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changes by actuating a softkey button corresponding to the "Accept” softkey label 1550.
Further, the user may navigate to an additional display screen, such as, for example,
display screen 1600 (FIG. 16) by actuating a softkey button corresponding to the "Next"
softkey label 1560. When creating a profile, a user may also select alarm tones for data
loss 1610, in which tones or alarms are output when glucose data is no longer available
or has not been received, and/or tones for system notifications 1620, such as low battery
events and calibration events, and accept the settings by actuating a softkey button
corresponding to the "Accept" softkey label 1630 such as shown on display screen 1600
of FIG. 16.

[0213] Each profile may also include specific alarm presentation characteristics such as
alarm tone and/or volume setting. For example, if the user selects a “sleeping” profile,
the parameters of the alert may include a loud hypoglycemia alarm and a very high
hyperglycemia threshold. If the user selects an eating profile, the parameters of the alert
may only include a high hyperglycemia threshold. The user may customize the setting of
cach profile or create a new profile to define a commonly used set of alarm parameters.
Thus, the user does not need to change each alarm setting based on various activities. In
certain embodiments, a processor of the analyte monitoring device 200 may track an
active profile state which contains modifications to a defined profile that are made on the
fly by the user and implement those changes to similarly defined profiles.

[0214] Reports

[0215] When the “Reports” menu item is selected from the menu screen 600 (FIG. 6) a
“Reports” submenu is displayed according to embodiments. The “Reports” submenu
enables a user to view glucose history by selecting a “Glucose History” submenu item,
event history by selecting an “Event History” submenu item, a timeline graph by
selecting a “Timeline Graph” submenu item, continuous glucose monitoring statistics by
selecting a “CGM Statistics” submenu item, and blood glucose statistics by selecting a
“BQ Statistics” submenu item.

[0216] In certain embodiments, selection of “Glucose History” submenu item enables a
user to view past and continuous glucose information in various time periods. These
time periods may include 10 minute time periods, 60 minute time periods, or 120 minute
time periods. When a particular time period for the glucose history is selected (e.g., a 60
minute time period), a user may view continuous glucose monitoring history for specific

days in the time increment specified.
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[0217] The “Glucose History" submenu also enables a user to view the blood glucose
history of the user. The blood glucose history display screen is outputs the time and date
of each blood glucose reading as well as indicating, via text, colors, icons, or
combinations thereof, as to whether the reading was high or low. A jog wheel, such as,
for example, jog wheel 230 (FIG. 2C) allows a user to chronologically advance to newer
or older records in the user’s history.

[0218] In certain embodiments, the “Glucose History" submenu also includes a “Glucose
Alarms” display screen which allows a user to view recent alarms, including the type of
alarm, that have been output based on glucose levels exceeding predetermined threshold
levels such as described above. Such alarm types may include alarms for low glucose
levels, alarms for high glucose levels as well as alarms for projected high and low
glucose levels. The jog wheel 230 may also be used to chronologically display various
records stored in a memory of the analyte monitoring device 200.

[0219] The “Event History” submenu item enables a user to review, enter, and/or edit
various events the user has participated in during a specified time period. Such events
include: 1) the administration of insulin as well as the type (e.g., short-acting, rapid-
acting, long, acting, pre-mix intermediate, etc.) and amount of insulin injected (e.g.,
0.00-99.50 U); 2) food eaten, including the meal and the total number of carbohydrates
(e.g., 0-350 g); 3) exercise, including the type of exercise (e.g., acrobics, walking,
jogging, running , swimming, biking, weights, other, etc.), the duration (e.g., 1-12 hours)
and the intensity of the exercise (e.g., high, medium, low, none); 4) a state of health
including editable fields describing the state of health (e.g., normal, cold, sore throat,
infection, tired stress, fever, flu, allergy period, dizzy, feel low, feel high etc.); and 5) a
custom field in which a user may view customized events that affected or may have
affected glucose levels.

[0220] In certain embodiments, when the “Timeline Graph” submenu item is selected by a
user, a display screen, similar to the timeline graph 400 of FIG. 4A, is output on the
display 210 (FIG. 2A). The timeline graph displays glucose value data points versus a
time of day for various periods of time. The timeline graph may also be configured to
display glucose values that fall within a user selectable target range. For example, a user
may choose to have the timeline graph display only glucose values that fall within a
range of 100 mg/dL — 160 mg/dL within a given period of time. Although a specific
range has been discussed, it is contemplated that any range of values may be selected and

displayed. As stated above with reference to FIG. 4A, the periods of time may be user



WO 2011/026053 64 PCT/US2010/047194

selectable to show a greater or fewer amounts of time. The jog wheel 230 may be used
to chronologically navigate to earlier periods of time or later periods of time represented
on the timeline graph.

[0221] FIGS. 17A and 17B illustrate exemplary “CGM Statistics” (continuous glucose
monitoring) display screens 1700 and 1750 according to embodiments. In general, each
of the “CGM Statistics” display screens 1700 and 1750 allow a user to view information
about continuous glucose readings received from a sensor, such as, for example sensor
101 (FIG. 1). In certain embodiments, the “CGM Statistics” display screens 1700 and
1750 also include a plurality of softkey labels 1790 (labeled “Home” and “Next”) to
assist a user in navigating through various screens and submenus.

[0222] In certain embodiments, “CGM Statistics” display screen 1700 includes a title
portion 1710 to indicate the type of data the user is currently viewing. A user selectable
time period display 1720 is also output on the display screen 1700 to indicate the time
period of the displayed statistics. In certain embodiments, the time period is adjustable
by selecting the time period display 1720 and actuating the jog wheel 230 (FIG. 2C).
CGM statistics may be viewed for 1, 3, 7, 14, 21, or 28 day periods.

[0223] In certain embodiments, “CGM Statistics” display screen 1700 also includes a pie
chart 1730 and a corresponding key 1740. The information displayed on the pie chart
1730 and corresponding key 1740 includes a percentage of time the user’s glucose level
was above a target threshold amount, a percentage of time the user’s glucose level was
within the target threshold amount, and a percentage of time the user’s glucose level was
below the target threshold amount. Although a pie chart is specifically mentioned and
shown, it is contemplated that other charts and graphs, such as bar graphs may be used to
display similar data. Additionally, the pie chart 1730 and the corresponding key 1740
may be color coded to enable a user to easily identify which percentages correspond to
which glucose levels. For example, a first line of text of the key 1740 and/or a first
portion of a pie chart 1730 may be displayed in green to indicate the user was within the
target range for 75% of the time, a second line of text of the key 1740 and/or a second
portion of a pie chart 1730 may be displayed in yellow to indicate the user was below the
target range for 15% of the time, and a third line of text of the key 1740 and/or a third
portion of the pie chart 1730 may be displayed in purple to indicate the user was above
the target range 10% of the time for a given time period.

[0224] FIG. 17B shows an additional “CGM Statistics” display screen 1750 according to

embodiments of the present disclosure. “CGM Statistics” display screen 1750 includes a
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title 1760 to indicate to a user the type of data displayed. A user selectable time period
display 1770 is also displayed indicating the time period of the displayed statistics. In
certain embodiments, the time period is adjustable by selecting the time period display
1770 and actuating the jog wheel 230 (FIG. 2C). CGM statistics may be viewed for 1, 3,
7, 14,21, or 28 day periods. “CGM Statistics” display screen 1750 also displays a list of
statistics 1780 such as an average continuous glucose level for the selected time period,
the standard deviation for the selected time period, a highest continuous glucose level for
the selected time period, and a lowest continuous glucose level for the selected time
period. In certain embodiments, additional statistics for the selected time period may be
displayed, such as, for example, a low/day, high/day, projected low/day and projected
high/day.

[0225] Another embodiment of a “CGM Statistics” display screen 1701 in shown in FIG.
17C in which a user may scroll through statistical information about continuous glucose
readings such as, for example, percentage of time above a target threshold 1711,
percentage of time within the target threshold 1721, a percentage of time below the target
threshold 1731, and an average glucose value 1741 to name a few. When a user has
finished viewing the "CGM Statistics” display screen 1701, the user may return to a
home screen, such as, for example information mode home screen 300 (FIG. 3A) by
actuating a softkey button corresponding to the "Home" softkey label 1751 or may return
to a previously viewed display screen by actuating a softkey button corresponding to the
"Done" softkey label 1761.

[0226] In certain embodiments, a “BG Statistics” display screen enables a user to scroll
through historical information corresponding to blood glucose readings. Such
information may be output on the display 210 (FIG. 2A) as a pie chart, text, graphic or
combination thereof in a similar fashion to the “CGM Statistics” display screen shown in
FIG. 17A and described above. In certain embodiments, the information displayed on
the "BG Statistics” display screen indicates a number of days or the number of times the
user’s blood glucose levels were above a target threshold amount, within the target
threshold amount, and below the target threshold amount.

[0227] In certain embodiments, other statistics may be available on the “BG Statistics”
display screen such as, for example, an average blood glucose level, the standard
deviation, a highest blood glucose level, and a lowest blood glucose level. These
statistics may be displayed in a similar fashion to the “CGM Statistics” display screen

shown in FIG. 17B and described above. This “BG Statistics” display screen may also
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display the total number of blood glucose readings in a given time period, an average of
the number of blood glucose readings per day in the given time period, as well as
above/day statistics and below/day statistics. Each of the above mentioned statistics may
be viewed for various time periods. For example, the given time periods may be selected
from 1, 3, 7, 14, 21, or 28 day periods.

[0228] Add Event

[0229] When the “Add Event” menu item is selected, a submenu is output on the display
210 that enables a user to enter in various events the user has participated in during
specific time periods. Such events include: 1) the administration of insulin as well as the
type (e.g., short-acting, rapid-acting, long, acting, pre-mix intermediate, etc.) and amount
of insulin injected (e.g., 0.00-99.50 U); 2) food eaten, including the meal and the total
number of carbohydrates (e.g., 0-350 g); 3) exercise, including the type of exercise (e.g.,
acrobics, walking, jogging, running , swimming, biking, weights, other, etc.), the
duration (e.g., 1-12 hours) and the intensity of the exercise (e.g., high, medium, low,
none); 4) a state of health including editable fields describing the state of health(e.g.,
normal, cold, sore throat, infection, tired stress, fever, flu, allergy period, dizzy, feel low,
feel high etc.); and 5) a custom field in which a user may view customized events that
affected or may have affected glucose levels. Once an event has been entered, an event
icon may be displayed at a point on the timeline graph 400 (FIG. 4A) at the current
continuous monitored glucose level corresponding to the current time of the analyte
monitoring device 200. In one aspect, if the user failed record an event at the time it
took place, the user may be able to manually select a time period in which the event took
place and it is recorded on a graph at the time period selected by the user.

[0230] Status

[0231] FIG. 18 illustrates an exemplary “Status” display screen 1800 according to
embodiments of the present disclosure. The “Status” display screen 1800 includes iconic
representations of the status of various components of the analyte monitoring device 200.
As with other display and menu screens, “Status” display screen 1800 includes a title
portion 1810 and a plurality of softkey labels 1820 (labeled “Home” and ‘“Next”) to
assist a user in navigating to and from the “Status” display screen 1800. Although two
softkey labels 1820 are shown, it is contemplated that any number of softkey labels may
be displayed on the “Status” display screen 1800.

[0232] In certain embodiments, the “Status” display screen 1800 includes various icons

and corresponding text about the status of various components of the analyte monitoring
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device 200 (FIG. 2A) and/or the analyte monitoring system 100 (FIG. 1). The icons and
corresponding text may include a battery power icon 1830 that shows available battery
power in the analyte monitoring device 200, audio and vibrating settings icon 1840, a
wireless connection status icon 1850 that indicates the connection status between the
analyte monitoring device 200 and the transmitter, such as, for example transmitter unit
102 (FIG. 1), a transmitter battery charge icon 1860 that indicates the battery power
remaining in the transmitter and a calibration status icon 1870. Each icon may have
corresponding text to indicate what the icon represents.

[0233] The “Status” display screen 1800 may also include additional display screens that
display the status of the various components of the analyte monitoring system 100 and/or
the analyte monitoring device 200. For example, the user may be provided sensor
information, such as, the date and time of the next calibration. This display screen may
also indicate a calibration grace period available to the user. The user may also be
notified of the life remaining on the current sensor as well as the date and time the
current sensor is set to expire. Although this information is provided in the status screen,
it is contemplated that this information may be presented on a home screen, such as
information mode home screen 300 (FIG. 3A).

[0234] The “Status” display screen 1800 may also display the amount of time that has
elapsed since the analyte monitoring device 200 received updated data from the sensor.
Additionally, the “Status” display screen 1800 may display information regarding the
status of the sensor. Examples include, a last reset, sensor errors, calibration failed
indicator and the reasons for each (e.g., temperature too high, temperature too low etc.).
In certain embodiments, the serial number and type of the transmitter may be displayed
on the "Status" display screen 1800 as well as a serial number and software versions of
the analyte monitoring device 200. The serial number of the analyte monitoring device
200 and/or the transmitter may be displayed using numbers, letters, symbols, or a
combination thereof.

[0235] Settings

[0236] The “Settings” menu type may include various display screens to assist a user in
changing various settings of the analyte monitoring device 200. Examples include a
“Time and Date” display screen, a “Display” settings display screen, a “Glucose Targets”
display screen, a “Self Test” display screen and a “Training” display screen. The “Time
and Date” display screen enables a user to adjust the time and date displayed on the user

interface. The “Display” settings display screen provides a user with a number of
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different options including a language setting, a timeout setting and a decimal format
setting. The language setting enables a user to select at least 11 different languages (e.g.,
English, Spanish, German, Dutch, Portuguese etc.) of the text displayed on the display
210 the analyte monitoring device 200. The timeout setting enables a user to select a
period of inactivity, from 15 seconds to 120 seconds, until the display 210 shuts off
and/or the analyte monitoring device 200 enters a sleep mode. Upon exiting the sleep
mode, such as, for example, by a user actuating a softkey button or touching a touch
sensitive display, a home screen is output on the display 210 of the analyte monitoring
device 200. In one aspect, when exiting the sleep mode, the display screen that was
output on the display 210 prior to entering the sleep mode may be output on the display
210. In certain embodiments, the decimal setting enables a user to select a decimal
format of either X. X or X,X.

[0237] The “Glucose Target” display screen enables a user to adjust the upper and lower
target glucose amounts displayed on graphs such as, for example lower glucose target
indicator 312 (FIG. 3) and an upper glucose target indicator 314 (FIG. 3), and are used to
calculate a user’s statistics reports. In certain embodiments, the “Glucose Target”
display screen may be locked or password protected to prevent unauthorized or
unintentional alteration of the glucose target range.

[0238] In certain embodiments, a “Self Test” display screen enables a user to select and
run a self test mode in which the analyte monitoring device 200 automatically self tests
whether various components of the analyte monitoring device 200 are working properly.
Such components include the display, the speaker, the memory, the vibratory indicator,
and the strip port light. After each successive test, the results may be audibly and/or
visually output to a user. Although specific self tests have been mentioned, it is
contemplated that additional self tests related to other components of the analyte
monitoring device 200 may be performed.

[0239] In certain embodiments, the “Settings” menu type may also include a “Training”
display screen in which a user may select to enter a training mode. The training mode is
provided to assist a user in becoming familiar with the analyte monitoring device 200
and the various alert screens or displays screens that may be output on the display 210
analyte monitoring device 200. As such, preloaded data may be used to trigger alarms
and/or populate graphs thus giving a user firsthand experience in how the analyte
monitoring device 200 operates and what conditions trigger the various alarms and alerts.

Additionally, battery life of the analyte monitoring device 200 may be extended for a
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predetermined amount of time as some capabilities (e.g., wireless capabilities) and/or
components of the analyte monitoring device 200 may be deactivated during training
mode.

[0240] In certain embodiments, access to the training mode may be protected by a
password to prevent unauthorized or unintentional access by a user. In another
embodiment, the training mode may be freely accessed by the user but various features
and options of the training mode, such as masking and unmasking data, may be password
protected. During training mode a user may have an option in which the display 210 of
the analyte monitoring device 200 will not time out for a user selectable period of time.
In training mode a user may also erase glucose related data and reset user settings or user
logs of the analyte monitoring device 200.

[0241] In training mode, a user may be able to select various training options. For
example, a first option may correspond to setting event data icons on a graph such as
event data icons 318 (FIG. 3A). The training mode may contain a simulation of various
glucose levels and how each activity may affect subsequent glucose readings and data
display. A second type of training mode may correspond to setting up various profiles
based on user activities such as described above. Regardless of which training mode is
selected, when the training is complete, the user may erase all training data from the
analyte monitoring device 200.

[0242] In certain embodiments, training mode may also randomly select alarms and/or
display screens from a set of predetermined alarms and display screens that a user is
most likely to encounter when using the analyte monitoring device 200, such as, for
example a low glucose alarm display screen. When the low glucose alarm display screen
is output on the display 210, a message screen may be output on the display 210
instructing the user on how to proceed to deactivate the alarm and how to enter event
history on a graph if desired.

[0243] In another embodiment, the training mode may receive real time data from a
transmitter and perform functions as if in “normal” mode. At various points in the
training mode, various display screens may be output on the display 210 instructing a
user on what functions or display screens may be helpful to the user based on the data
received. For example, if a glucose data value is received that is above or below a target
threshold, the user may be prompted, via a display screen, to navigate to an alarms

screen or a glucose level threshold display screen. The display screen may also contain
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written text or visual indicators instructing the user how to navigate to the suggested
display screen.

[0244] When in training mode, a user may also choose to mask and/or unmask data
corresponding to continuous glucose readings and blood glucose readings. In certain
embodiments, when data from either continuous glucose readings or blood glucose
readings is masked, corresponding alarms for each of the readings are deactivated. In
certain other embodiments, when data is masked, certain menu items and/or display
screens associated with the masked data may be deactivated.

[0245] Manual Calibration

[0246] In certain embodiments, the menu screen 600 (FIG. 6) may also include a “Manual
Calibration” menu item in which a user is prompted, via a display screen, to determine if
they want to manually calibrate the sensor of the analyte monitoring system 100 (FIG.
1). If a user wishes to proceed with the manual calibration of the sensor, instructions are
output on the display 210 of the analyte monitoring device 200 as described above.

[0247] FIG. 19 illustrates an exemplary alert screen 1900 according to embodiments of the
present disclosure. As shown in FIG. 19, an alert screen 1900 may be output on the
entire surface area of the display 210 (FIG. 2A) of the analyte monitoring device 200. In
certain embodiments, the alert screen 1900 includes a title portion 1910 that indicates
that nature of the alert (e.g., “Low Glucose”). In one aspect, the alert screen 1900 may
be displayed in one or more panels of a home screen, such as, for example, panel 303 of
information mode home screen 300 (FIG. 3A). If a first alert condition is detected and a
second alert condition is detected prior to the first alert condition being resolved, a higher
priority alert may be displayed in place of the lower priority alert. In certain
embodiments, both alerts may be displayed in two separate panels of the home screen.
For example, the first alert may be displayed in the first panel 303 of the information
mode home screen 300, while the second alert is simultaneously displayed in the second
panel 320 of the information mode home screen 300.

[0248] The alert screen 1900 also includes information 1920 regarding the condition that
triggered the alert. For example, and as shown in FIG. 19, the displayed information
1920 indicates that the user currently has a glucose level of 74 mg/dL which is below a
predetermined threshold level of 75 mg/dL. Further, the alert screen 1900 shows that the
user’s glucose level is rapidly decreasing as indicated by the downward arrow 1940.

Additional exemplary alert screens are shown in FIGS. 20 and 21.
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[0249] In certain embodiments, actuation of the secondary button 240 (FIG. 2C) or
another softkey button such as, for example, input button 220, when an alert screen is
displayed, causes the display 210 to output a display screen that corresponds to the
detected alert condition. For example, if the alert condition corresponds to a glucose
level that is below a predetermined threshold, actuation of the secondary button 240, or
another softkey button, may cause the display 210 to output a graph, such as for
example, graph 400 (FIG. 4A), that shows glucose data and corresponding events (e.g.,
exercise, meals, bolus doses etc.) that may have contributed to the alert condition.
Additionally, actuation of the secondary button 240 or other softkey button when an alert
screen is displayed may cause the display 210 to output an alarm setting display screen in
which the user may select to silence or mute the alarm associated with the alert condition
for a predetermined period of time. In certain embodiments, the display screen that is
output upon actuation of the secondary button 240 when an alert screen is displayed may
vary based on the type of the alert detected. For example, if the alert screen corresponds
to a low urgency alert, actuation of the secondary button 240 causes a first display screen
to be output on the display 210. Further, if the alert screen corresponds to high urgency
alert, actuation of the secondary button 240 causes a second display screen to be output
on the display 210.

[0250] Although specific alert screens are specifically described above, it is contemplated
that various other alerts may be output on the display 210 of the analyte monitoring
device 200. Examples of alert screens that may be output on the display 210, along with
the meanings of the alert screens are as follows: “CGM is not available. Check your BG
in 3 hours to calibrate.” — which may indicate that the sensor signal is settling and
glucose results may not be accurate, the system has stopped reporting glucose results and
will ask for another calibration in 3 hours, and glucose alarms are not active;
“Calibration BG out of range (60-400 mg/dL). Check your BG later to calibrate.” —
which may indicate that the user’s blood glucose results is too low or too high; “Check
your BG in 15 minutes to calibrate.” — which may indicate that the calibration test was
very different from the previous calibration; “Check your BG in 1 hour to calibrate.” —
which may indicate that calibration failed for one of several possible causes which
includes 1) information from the transmitter was incomplete; 2) there was no
communication between the transmitter and the analyte monitoring device; 3) the sensor
may not be working properly; and 4) the user’s glucose levels have been changing

rapidly; “Receiver temperature out of range. Check your BG in 1 hour to calibrate.” —
pidly p g y
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indicating calibration failed because the analyte monitoring device was too warm or too
cold; “CGM is not available. Check your BG to calibrate.” — indicating that the
calibration has expired and glucose alarms are not active; “Check your BG to confirm
your last calibration.” — indicating the sensor signal may still be settling and the system
requires another calibration to confirm the sensor signal; “Charge receiver soon.” —
indicating that there is less than 25% of charge remaining; “Charge receiver
immediately.” — indicating that less than 15% of charge is remaining; “Receiver will lose
all power soon. Charge Receiver immediately.” — indicating that no charge is remaining
and the analyte monitoring device could shut down at any time; “Receiver temperature is
low. Warm up Receiver to maintain power.” — indicating the analyte monitoring device
temperature to too cold; “CGM not available. Connect to Sensor.” — indicating that the
analyte monitoring device has not been receiving signals sent by the transmitter, and the
analyte monitoring device is either too far from the transmitter or there are materials or
signals causing interference and glucose alarms are not active; “Transmitter Battery is
low. Replace the Transmitter with the next Sensor.” — indicating the transmitter battery
has less than 10% charge; “Need to replace Transmitter in 2 months. Contact customer
service.” — indicating the transmitter battery has less than 20% charge; “CGM is not
available. Ensure the Sensor is firmly attached.” — indicating that there is an unstable
sensor signal, glucose cannot be calculated, and glucose alarms are inactive; “CGM not
available. Replace the Sensor to continue CGM.” — indicating that glucose has not been
calculated for the past 60 minutes and glucose alarms are not active; “CGM is not
available. Sensor life is complete. Replace the Sensor to continue CGM.” — indicating
that alarms are not operating because the 5-day life of the sensor has ended and glucose
alarms are not active; “Did you Remove the Sensor? Select ‘Yes’ to end CGM.” —
indicating that the system has detected that the sensor was just removed or that the sensor
may be pulling out of the user’s skin; “Sensor life nearly complete. Replace the Sensor
by (date and time)” — indicating that the sensor will reach the end of its life within 2
hours; “The skin near the sensor is too [cold/warm] for calibration. [Warm up/Cool
down] your skin.” — indicating that the user’s skin temperature may be out of range for
calibration; “CGM is not available. The skin temperature near the Sensor is too cold or
warm; “Correct to continue CGM.” — indicating the skin to cold or too warm to display
continuous glucose readings and that glucose alarms are not active; “Check your BG to
Calibrate.” — indicating a blood glucose reading is needed for calibration in which case

the analyte monitoring device prompts the user to perform this test approximately 1, 2,
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10, 24 and 72 hours after a new sensor is inserted; and “Transmitter has detached from
Sensor. CGM is not available. Replace the Sensor to continue CGM.” — indicating the
transmitter is not firmly attached to the sensor and glucose alarms are not active.

[0251] In certain embodiments, additional error screens showing “BG check not
available”, “Er 17, “Er 2”, “Er 3”, and “Er 4” may be output on the display 210 when a
user is checking blood glucose levels. Such error screens may indicate that the analyte
monitoring device 200 is charging while a user is trying to perform a blood glucose test,
the blood sample on the test strip is too small, the blood glucose of the sampled blood is
very low (e.g., less than 20 mg/dL) or very high (greater than 500 mg/dL), there is a
problem with the test strip or analyte monitoring device 200, control solution labeled
HIGH is applied when the temperature is too cold, or the blood glucose procedure was
not performed correctly, such as, for example, putting blood on the test strip before
inserting the test strip into the test port.

[0252] Although specific alert screens have been described above, it is contemplated that
additional alert screens may be output on the display 210, with each of the alert screens
falling into various classifications. These alerts include low urgency alerts, intermediate
urgency alerts, medium urgency alerts, and high urgency alerts. Each classification of
alert may have varying tones, alarms, display colors and alert display screens associated
therewith. For example, low urgency alert display screens may be output in a first color,
intermediate urgency alert display screens may be output in a second color, medium
urgency alerts may be output in a third color and high urgency alerts may be output in a
fourth color. Additionally, each of the alerts may include fixed text or context-dependent
text. For example, a projected alarm may include the current glucose value and trend,
the alarm threshold, or the time horizon of the alarm projection. In one aspect, alert
messages may include icons, graphs or other indicators depending on whether the alarm
relates to device malfunctions, analyte levels, or the need to calibrate the sensor.

[0253] In certain embodiments, a low urgency alert is provided when a condition occurs
which is of low priority. Such low urgency alerts may correspond to malfunctions of the
analyte monitoring device 200. For example, a low urgency alert may be provided when
a history log is corrupted, a loss of settings of the analyte monitoring device 200, a
broken strip port light, a broken speaker, a broken vibratory indicator, a need to establish
a link, a transmitter battery warning or a cleared history.

[0254] In certain embodiments, a low urgency alert is output on the display 210 as a

yellow message screen. To bypass the screen, the user may be required to actuate a
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softkey button corresponding to a softkey label displayed on the message screen. In
addition to displaying the message, a low urgency alert tone and/or vibration may be
output from the analyte monitoring device 200 depending on selected user settings. Low
urgency alerts may be silenced after the low urgency alert is displayed or all low urgency
alerts may be muted by a user.

[0255] Intermediate urgency alerts are output when a condition occurs that is more
important than low urgency alerts. In certain embodiments, intermediate urgency alerts
correspond to various calibration conditions such as those described above. For
example, intermediate alerts may be output upon occurrence of a request for calibration,
a failed calibration because a fingerstick reading it too high, too low or invalid,
unsuitable pre-calibration conditions because skin temperature is too high or too low, or
a failed calibration because skin temperatures is too high or too low. In another
embodiment, immediate urgency alerts may notify a user to remove a test strip from a
test strip port or to re-sync the transmitter and analyte monitoring device 200.

[0256] Intermediate urgency alerts may be output on the display 210 of the analyte
monitoring device 200 as a yellow message screen. Each alert may have accompanying
alarms and vibration settings, each of which are user selectable. Intermediate urgency
alerts may also be output repeatedly for a predetermined amount of time until addressed
by the user or until the user puts the alert “on hold.” In certain embodiments, an
intermediate alert may be put “on hold” or “snoozed” for a predetermined amount of
time (e.g., 5 minutes). If the intermediate alert is not addressed after the “on hold” time
has elapsed, the alert, including the message screen and/or the tactile/audible alarm, is
output a second time. Intermediate alerts may be silenced when the alert message is
acknowledged by the user or the condition that triggered the alert ceases to exist. As
discussed above, the alarm tones and snooze time of intermediate alerts may be user
selectable.

[0257] In certain embodiments, a medium urgency alert is provided when a condition
occurs that is a higher priority than the intermediate urgency alert. In certain
embodiments, a medium urgency alert corresponds to the occurrence of a high glucose
condition, a projected high glucose condition or a projected low glucose condition. In a
medium urgency alert, an alarm and a yellow alert screen are output on the display 210
on the analyte monitoring device 200. As with other alarms, the alarm tone, duration and
volume for the medium urgency alert may be user selectable. Based on a user’s settings,

the alarm may be output in 6 second increments for one minute until the alert is
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acknowledged. However, once the user acknowledges the alert, the alert may be put “on
hold” or “snoozed” for a user selectable time period (e.g., 5 minutes) by actuating a
softkey button on the analyte monitoring device 200.

[0258] In certain embodiments, medium urgency alerts may be “acknowledged” and put
on hold for various periods amounts of time based on user selection. An
acknowledgement may occur when user actuates a softkey button associated with a
particular softkey label on the display 210 of the analyte monitoring device 200. If the
user selected “acknowledgement” time period passes and the condition that triggered the
medium urgency alert still exists, a high urgency alert, including a high urgency alert
display screen and/or audible/tactile notification may be output by the analyte monitoring
device 200. Medium urgency alerts are deactivated when the condition that triggered the
alert ceases to exist. As with other alerts described above, the alarm tones and snooze
feature of the medium urgency alert are customizable by a user.

[0259] In certain embodiments, a high urgency alert is provided when low glucose
condition are detected, such as, for example, the low glucose condition shown above
with respect to FIG. 19. The display screen of a high urgency alert may be output on the
display 210 of the analyte monitoring device 200 as a red display screen. If the user
interface of the analyte monitoring device 200 is not active (e.g., in a sleep mode), a high
urgency alarm is output once every six seconds for a predetermined amount of time. If
the user interface of the analyte monitoring device 200 is active, the high urgency alert is
output on the display 210. As with other alerts, actuation of a softkey button may put the
high urgency alert on hold for a predetermined amount of time. High urgency alerts may
be put on hold for user selectable periods of time if the user acknowledges the alert and
actuates a softkey button corresponding to an acknowledgement softkey label. If the
same high urgency alert condition still exists after the acknowledgement period expires,
the high urgency alert is output a second time. In certain embodiments, high urgency
alerts are silenced when the condition that triggered the high urgency alert ceases to
exist. In one aspect, high urgency alerts are not mutable.

[0260] FIG. 20-21 show additional exemplary alert screens according to embodiments of
the present disclosure. Referring to FIG. 20, alert screen 2000 includes a title portion
2010 indicating the nature of the alert screen (e.g., sensor out of range) and a message
portion 2020 that notifies the user of the cause of the alert. Although text is specifically
shown in FIG. 20, it is contemplated that the text may be replaced by an icon, a series of

icons, video clip, sound byte etc.
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[0261] In certain embodiments, when the alert screen 2000 has been output on the display
210 (FIG. 2A) of the analyte monitoring device 200, the user may attempt to connect the
analyte monitoring device 200 to a sensor, such as, for example, sensor 101 (FIG. 1) by
actuating a softkey button corresponding to the "Connect" softkey label 2030. If the user
does not want to attempt to connect the analyte monitoring device 200 to a sensor, the
user may acknowledge the alert screen by actuating a softkey button corresponding to the
"OK" softkey label 2040. Once the alert screen 2000, has been acknowledged, the user
is returned to a home screen, such as, for example, home screen 300 (FIG. 3A).

[0262] Referring to FIG. 21, alert screen 2100 includes a title portion 2110 indicating the
nature of the alert screen (e.g., confirmation of a user action) and a message portion 2120
that notifies the user of the cause of the alert. Although text is specifically shown in FIG.
21, it is contemplated that the text may be replaced by an icon, a series of icons, video
clip, sound byte etc.

[0263] In certain embodiments, when the alert screen 2100 has been output on the display
210 (FIG. 2A) of the analyte monitoring device 200, the user may attempt to establish a
connection between the analyte monitoring device 200 and a transmitter such as, for
example, transmitter unit 102 (FIG. 1). The user may attempt to establish a connection
between the analyte monitoring device 200 and the transmitter by actuating a softkey
button corresponding to the "Yes" softkey label 2140. If the user does not want to
attempt to establish a connection between the analyte monitoring device 200 and the
transmitter, the user may acknowledge the alert screen by actuating a softkey button
corresponding to the "No" softkey label 2130. Once the alert screen 2100, has been
acknowledged, the user is returned to a home screen, such as, for example, home screen
300 (FIG. 3A).

[0264] FIG. 22 illustrates a method 2200 for displaying sensor data according to
embodiments of the present disclosure. The routine for displaying sensor data begins
when sensor data is communicated by a transmitter (2210), such as transmitter unit 102
(FIG. 1), and received by a receiving unit, such as receiving unit 103 (FIG. 1) or analyte
monitoring device 200 (FIG. 2A). In certain embodiments, the sensor data corresponds
to an analyte level of a user, such as, for example, a current glucose level. In certain
embodiments, the data is transmitted and received “on-demand” by placing the analyte
monitoring device 200 in close proximity with the transmitter unit 102 and initiating data
transfer, either over a wired connection, or wirelessly by various means, including, for

example, various RF-carried encodings and protocols and IR links.
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[0265] When the sensor data is received, a processor of the analyte monitoring device 200
outputs the data on a display screen of the analyte monitoring device 200 (2220). In
certain embodiments, the received sensor data may be displayed on an information mode
home screen such as described above with reference to FIG. 3A. In such embodiments,
the sensor data is plotted as a point on a graph that is output on a first section of the
information mode home screen. The received sensor data may also be simultaneously
displayed in a second section of the information mode home screen as a numerical value
of a current analyte level. In one aspect, the sensor data may be stored in a memory of
the transmitter unit 102 or in a memory of the analyte monitoring device 200 after it has
been received and not displayed until additional sensor data is received.

[0266] As additional sensor data is obtained by the sensor (2230), the additional sensor
data may be transmitted by the transmitter unit 102 and received by the analyte
monitoring device 200 on-demand or at regular time intervals. When the additional
sensor data is received, a processor outputs a numerical representation of the additional
sensor data on the display in the second section of the information mode home screen as
the current analyte level. Additionally, when the additional sensor data is received, the
additional sensor data is plotted on the graph corresponding to an analyte level on a y-
axis at a time ¢ on the x-axis that the data was received.

[0267] As additional sensor data is received by the analyte monitoring device 200, the
processor compares the previously received sensor data to the additional sensor data
(2240) to determine a rate of change and the trend data between the two readings. In
certain embodiments, this data may be used to calculate and display the rate of change of
the analyte levels of the user. Once the rate of change and/or trend data is determined,
the rate of change is displayed on the graph portion of the information mode home screen
(2250) with the current analyte level and trend information being simultaneously
displayed on a second portion of the home screen such as, for example, home screen 300
(FIG. 3A).

[0268] FIG. 23 illustrates a method 2300 for outputting an alert based on a detected alert
condition according to embodiments of the present disclosure. The routine for outputting
an alert based on a detected alert condition begins when an alert condition is detected
(2310) by a processor of the analyte monitoring device 200 (FIG. 2). In certain
embodiments, the detected alert condition may correspond to low urgency alerts,
intermediate urgency alerts, medium urgency alerts, and high urgency alerts as discussed

above. In certain embodiments, each of the alert levels may be arranged based on the



WO 2011/026053 78 PCT/US2010/047194

urgency level and/or priority. Thus, if a low urgency alert is detected simultancously
with or substantially simultaneously with an intermediate urgency alert, the intermediate
urgency alert is output by the analyte monitoring device 200.

[0269] When an alert condition is detected, an alert screen, corresponding to the detected
alert condition, is output on the display of the analyte monitoring device 200 (2320). In
certain embodiments, the alert screen may be correspond to the alert screen 1900
described above with respect to FIG. 19. Accordingly, each alert screen may be output
on the entire surface area of a display 210 of the analyte monitoring device 200. The
alert screen may include a title portion that indicates that nature of the alert and also
includes information regarding what triggered the alert (e.g. high glucose level, sensor
calibration etc.). In addition to displaying alert screens, alarms and/or vibrations may be
output to further inform the user of a detected alarm condition.

[0270] When an alert condition is detected, a processor of the 200 determines whether the
detected condition has been remedied (2330). In certain embodiments, the processor of
the analyte monitoring device 200 issues a command to determine what triggered the
alert condition and, based on received data corresponding to the alert condition, whether
the condition is ongoing. For example, if the alert condition corresponds to a low battery
alert of a battery of the analyte monitoring device 200, the processor may determine that
the condition no longer exists because the analyte monitoring device 200 is being
charged, If it is determined that the condition has been remedied, the processor issues a
command to terminate the alert (2340).

[0271] In certain embodiments, depending on the type of alert, various conditions may
need to be met prior to the alert being terminated. For example, if the alert is a high
urgency alert, such as a low glucose level, a detected current glucose level may need to
be at or above a minimum glucose threshold level for a predetermined amount of time.
If, for example, the alert is a medium urgency alert, such as a projected high glucose
condition or a projected low glucose condition, the user may need to take actions, such
as, for example, administering a bolus insulin does to change the trend data associated
with the alert.

[0272] In certain embodiments, if an alert screen has been displayed for a detected alert
condition but no action has been taken within a predetermined amount of time (e.g. 1
hour), the processor may issue a command to output subsequent notifications such as a
follow-up alarm or vibration. In one aspect, subsequent notifications may be output only

for certain types of alert conditions, such as, for example high urgency alerts. In another
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embodiment, subsequent notifications (e.g., tactile, audible, and/or visual) may be output
for all types of alert conditions (e.g., low urgency alerts, medium urgency alerts etc.). As
stated above, a user may have an option of muting alarms for some of the different types
of alerts described above (e.g., low urgency alert). In cases where the alarm has been
muted, but no action has been taken regarding the alert notification for a predetermined
period of time, the processor may issue a command to override the mute setting and the
alarm and/or alert notification is output.

[0273] As discussed above, each of the low urgency alerts, intermediate urgency alerts,
medium urgency alerts, and high urgency alerts may allow a user to put the alert on hold
for a predetermined amount of time. When the predetermined amount of time expires,
the processor issues a command to determine if the detected alert condition still exists. If
it is determined that the condition still exists, the above process is repeated until the
detected alert condition is remedied.

[0274] In cases where the alert is a medium urgency alert, the “on hold” time passes and
the condition still exists, the medium urgency alert may be upgraded to a high urgency
alert. Thus, the alert notification is output with a corresponding high urgency display
screen and alarm tone. Although upgrading a medium urgency alert has been
specifically discussed, it is contemplated that various other alert conditions may be
upgraded from one level to another, such as, for example, a low urgency alert being
upgraded to an intermediate urgency alert.

[0275] FIG. 24A illustrates a flow chart 2400 for outputting display screens based on a
detected alert condition according to embodiments of the present disclosure. As shown
in FIG. 24A, a processor of an analyte monitoring device, such as analyte monitoring
device 200 (FIG. 2A) first detects a medical alert condition (2410). The detected
medical alert condition may correspond to a high urgency alert such as described above.
The processor of the analyte monitoring device 200 may activate an alert notification,
such as, for example, output an alarm tone and an alert display screen, and
simultaneously determine a softkey button label for a softkey button that will output a
display screen corresponding to alert condition upon user actuation of the softkey button
(2411 and 2412). When the user actives the analyte monitoring device 200, the alert
screen associated with the alert condition is output on the display 210 of the analyte
monitoring device 200 (2413). When the user actuates the softkey button associated
with the softkey button label (2414) a second screen is output on the display 210 of the

analyte monitoring device 200 (2415). In certain embodiments, the second screen is a
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home screen such as, for example home screen 300 (FIG. 3). In an embodiment, the
second screen corresponds to the detected alert condition. For example, if the detected
alert condition is a low battery, actuation of the softkey button with the corresponding
softkey button label may take the user directly to a status display screen, such as was
described above with reference to FIG. 18.

[0276] In other examples, if the analyte monitoring device 200 detects a high glucose
level and outputs an alarm, such as, for example, an alarm as shown in shown in FIG.
24B, the message may include a “Bolus” softkey label 2420 and an "Accept" softkey
label 2422. If the user selects the a softkey button associated with the “Accept” softkey
label 2422, the display 210 of the analyte monitoring device 200 returns to a home
screen, such as home screen 300 (FIG. 3A). However, if the user selects a softkey button
associated with the “Bolus” softkey label 2422, a bolus calculator screen may be output
on the display 210 of the analyte monitoring device 200 (as depicted in FIG. 24C). The
bolus calculator screen may display insulin information such as, for example, insulin on
board information, the correction bolus that was or is going to be applied by an insulin
pump and the total insulin bolus amount. In certain embodiments, the bolus calculator
screen may include an entry field to allow a user to manually input bolus amounts.
Additionally, the bolus calculator screen may include a softkey label 2424 (labeled as
"Next") which directs the user to another display screen comprising additional
information corresponding to a bolus calculator. For example, actuation of a softkey
button corresponding to the "Next" softkey label 2424 could cause a help display screen
corresponding to the bolus calculator to be output on the display 210.

[0277] In certain embodiments, the shortcut mechanism can also be used to take the user
to a display screen in which the user can modify the settings of the alarm that is being
output. For example, when an alarm is output, the user may want to mute further alarms,
activate a snooze mode, turn down the volume, or place the analyte monitoring device
200 in vibrate only mode. In certain embodiments, a plurality of shortcut mechanisms
may be programmed into the device based on, for example, a length of a button press, a
combination of buttons pressed etc.

[0278] As described above, some alert conditions are characterized by an analyte level
exceeding a threshold. In this manner, the detected alert condition relates to a
physiological condition of a user such as hypoglycemia, hyperglycemia, impending
hypoglycemia, or impending hyperglycemia. In certain embodiments, outputting an

alarm means producing one or more notification signals associated with the alert
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condition such as a visual message, an auditory message, a vibration, or other sensory-
stimulating signals such as heat, cool, electrical shock etc. Notifications such as these
can alert or warn a user of the occurrence of a condition that either relates to the health of
the user or to the functionality of the analyte monitoring device 200.

[0279] As discussed above, an alarm may be output when the signal from the sensor
indicates the glucose level has exceeded or is about to exceed a threshold value. Some
non-limiting examples of threshold values for blood glucose levels are about 60 mg/dL,
70 mg/dL, or 80 mg/dL for hypoglycemia, about 70 mg/dL, 80 mg/dL or 90 mg/dL for
impending hypoglycemia, about 130 mg/dL, 150 mg/dL, 175 mg/dL, 200 mg/dL, 225
mg/dL, 250 mg/dL, or 275 mg/dL for impending hyperglycemia and about 150 mg/dL,
175 mg/dL, 200 mg/dL, 225 mg/dL, 250 mg/dL, 275 mg/dL or 300 mg/dL for
hyperglycemia. Further, each of the conditions mentioned above can have different
notification signals, such as different audible tones or alarms, different alert screen
colors, different screen brightness, different icons and the like. It is also contemplated
that an alert condition may be detected if sensor readings indicate a value is beyond a
measurement range of the sensor.

[0280] In yet another embodiment, an alert condition may be detected when the rate of
change or acceleration of the rate of change in an analyte level exceeds a threshold rate
of change or acceleration. For example, the analyte monitoring device 200 may be
configured to output a dynamic glucose level alarm if the detected rate of change in
glucose concentration exceeds a threshold rate of change for a predetermined amount of
time. (e.g., the rate of change of glucose level detected over a specified period of time
was in excess of 3-4 mg/dL/min). A rate of change such as described may indicate that a
hyperglycemic or hypoglycemic condition is likely to occur. Although specific rates of
change have been mentioned, it is contemplated that the rate of change threshold and the
time period associated with the rate of change may be selected and adjusted by the user
or a health care provider.

[0281] In certain embodiments, the alarm tone for the dynamic glucose level alarm may
be unique alarm such that the user is more readily warned of the possible pending
condition. As such, in one embodiment, this particular alarm may be preset and the user
may not have the option to select a new alarm tone. In another embodiment, the alarm
tone may be user selectable but only from a tone library that is separate and unique a
tone library that may be used by other alarms of the analyte monitoring device 200.

Additionally, the display of the analyte monitoring device 200 may display a rate of
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change arrow that successively flashes on and off to give the user a visual indication that
the user's glucose levels have been rising or falling at a rate greater than the threshold
rate of change for over the predetermined time period.

[0282] The dynamic glucose level alarm is provided to assist a user who may have
underestimated the carbohydrates of a meal. Additionally, the dynamic glucose level
alarm can also sever as an emergency warning when errors are made in restaurants or in
the home and users are mistakenly given high-carbohydrate food or drinks when they
were expecting and had prepared for low or zero-carbohydrate food. In circumstances
where a user also uses an insulin pump, the dynamic glucose level alarm may also be
used to detect pump failure as the dynamic glucose level alarm is based on the actual rate
of change of the user's glucose. Thus, the alarm can provide user's with an early warning
of a potential hyperglycemic state.

[0283] In certain embodiments, alert conditions, such as those described above, may be
triggered if a predetermined number of data points spanning a predetermined amount of
time meet or exceed a threshold value. In another embodiment, an alarm may be output
only when the data points spanning a predetermined amount of time have an average
value which meets or exceeds the threshold value. Each condition that triggers an alert
may have different alert activation criteria. Additionally, the alert activation criteria may
change depending on current conditions.

[0284] In certain embodiments, an alert condition can relate to the status of one or more
hardware components of the analyte monitoring device 200. For example, when a
battery of the analyte monitoring device 200 drops below a predetermined threshold
voltage level or when a battery is reaching its expected life, an alert condition may be
output. Additionally, an alert condition may relate to the status of signal transmission,
data processing and other processes of the device. For example, for signal transmission
between the transmitter unit 102 (FIG. 1) and the primary receiver unit 104 (FIG. 1), an
alert condition may be detected by a processor of the receiver unit 104 if the receiver unit
104 does not receive a predetermined number of data packets in succession or within a
predetermined amount of time. In one aspect, the wireless connection icon 330 may
show a disconnected status if the receiver unit 104 does not receive a predetermined
number of data packets in succession or if packets are not received for a predetermined
amount of time (e.g. 2 minutes).

[0285] FIGS. 25A-25G describe various embodiments relating to the suppression of

alarms based on alert conditions according to embodiments of the present disclosure. As
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described above, a receiver, such as analyte monitoring device 200 (FIG. 2) is configured
to enable a suppression of outputting an additional alarm associated with a detected alert
condition for a predetermined period of time after the alarm associated with the alert
condition has been output.

[0286] Referring to FIG. 25A, a time dependent curve 2501 represents an analyte level
being monitored with a predetermined analyte level threshold for hypoglycemia being
represented by the line 2502. When the analyte level curve 2501 moves from above the
threshold 2502 to below the threshold (designated by point 7¢) an alert condition is
detected regarding the event. In certain embodiments, the alert can be terminated within
a predetermined amount of time (e.g., 60 seconds) or after the user deactivates the alarm.
However, as the curve 2501 fluctuates along the threshold level for an extended period of
time due to either noise or true signal variation, the alert condition may be detected
multiple times. As a result, an alarm associated with the alert condition may be output
multiple times.

[0287] To alleviate this problem, outputting of the alarm is suppressed for a predetermined
period of time (indicated by line #b). The predetermined period of time starts when the
occurrence of the alert condition is first detected (at point 7¢). In certain embodiments,
the predetermined period of time represented by ¢b can be selected by a user to be 15
minutes, 30 minutes or some other timeframe. Once the selected block period of time
expires, data corresponding to the current analyte level of the user is received and
evaluated by a processor of the analyte monitoring device 200 to determine whether a
further alarm needs to be output. If it is determined that another alarm needs to be output
(c.g. the alert condition still exists), the alarm is output. After the alarm is output, an
additional time period can be defined and the process repeats.

[0288] In accordance with this embodiment, a method 2500 for managing an alarm is
provided as shown in FIG. 25B in which an alarm is output upon an occurrence of an
alert condition (2503). Once the alarm has been output and subsequently silenced by a
user (e.g. by the user actuating a softkey button to mute the alarm or enter a snooze
mode), outputting additional alarms associated with the condition are suppressed for a
predetermined amount of time (2504). As will be appreciated by those of ordinary skill
in the art, the predetermined period of time can be similarly applied for alarms associated
with other alarm conditions such as, for example, low battery level, data transmission

errors and the like.
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[0289] FIG. 25C illustrates an embodiment in which the analyte monitoring device 200
(FIG. 2A) may be configured to set or obtain a second analyte level threshold within
(e.g., above or below) the first threshold by a predetermined value. As shown in FIG.
25C, a time dependent curve 2511 represents the analyte level being monitored with a
predetermined analyte level threshold 2512. When the analyte level curve 2511 moves
from above the threshold 2512 to below the threshold 2512 at point 7c, the alert
condition (e.g., hypoglycemia) is detected. To reduce the frequency at which the alarm
is output, another predetermined threshold 2513 can be established within the threshold
2512 by a predetermined quantity represented by z. In certain embodiments, the quantity
z can be selected based on the condition being monitored and/or based on user
preference. For example, for a hypoglycemia alarm, the quantity z can be selected as 10
mg/dL. Thus, if the hypoglycemia alarm is set at 60 mg/dL, the second threshold level is
70 mg/dL. The analyte monitoring device 200 may be configured to suppress outputting
of further alert notifications until the analyte level passes within the second threshold
2513 (as indicated by point Te). In this manner, the time period 7d during which the alert
condition is suppressed depends on the distance z between the two thresholds 2512 and
2513 as well as the progression of the monitored analyte level over the time period.

[0290] FIG. 25D illustrates a method 2510 for managing an alarm as was described above
with respect to FIG. 25C. The method 2510 includes outputting an alert based on an
occurrence of an alert condition (2514). After outputting the alert, a second analyte level
threshold is established within the predetermined analyte level threshold (2515).
Thereafter, alarms associated with the condition are suppressed until the analyte level
exceeds the second threshold level (2516). In certain embodiments, the second analyte
level threshold can be established before an alert condition is detected. The second
analyte level threshold can be established by a user or healthcare professional
preprogramming the various threshold levels into the analyte monitoring device 200.

[0291] FIG. 25E illustrates suppression of outputting an alarm associated with an alert
condition for a predetermined amount of time. As shown in FIG. 25E, time dependent
curve 2521 represents an analyte level being monitored with respect to the predetermined
analyte level threshold 2522. When the analyte level curve 2521 moves from above the
threshold 2522 to below the threshold 2522, the alert condition is detected (represented
as point 7c) and an alarm is output. The analyte monitoring device 200 may be
configured to suppress outputting the alarm upon the first occurrence of the alert

condition and additionally apply a predetermined wait period indicated by the line #p/.
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A processor of the analyte monitoring device 200 suppresses outputting of the alarm
corresponding to the alert condition for the entire block period represented by the line
tpl. In certain embodiments, the wait period may be selected by a user or healthcare
professional. Upon expiration of the time period, represented by point 7a, the alarm is
output if the detected alert condition still exists.

[0292] FIG. 25F illustrates a method 2520 for suppressing an alarm associated with an
alert condition for a predetermined amount of time according to embodiments of the
present disclosure. The method 2520 begins when an alert condition is detected and an
associated alarm is output by the analyte monitoring device 200 (2523). Once the alarm
has been output by the analyte monitoring device 200, the processor of the analyte
monitoring device 200 suppresses further alarms until the alert condition persists for a
predetermined amount of time (2524). When the alert condition has persisted for the
predetermined amount of time, the processor determines whether the condition still
exists. Ifitis determined that the condition still exits, the alarm is output (2525).

[0293] It is also contemplated that the analyte monitoring device 200 may be configured
to enable suppression of an alarm associated with the detected alert condition until an
absence of the alert condition persists for a predetermined amount of time. Referring
back to FIG. 25E and as shown on the graph, after an alert condition is detected and an
alarm is output (represented by point 7a), the analyte level moves upward and exceeds
the threshold 2522 at point 7ac. After exceeding the threshold 2522, the analyte level
stays above the threshold 2522 and does not return back below the threshold level. In
such cases, the analyte monitoring device 200 may be configured to enable suppression
of outputting a further alarm until an absence of the condition (which starts from point
Tac) persists for a predetermined period of time (represented by the line #p2). Thus, the
alarm will only be suppressed after the condition that initially triggered the alarm has not
been detected for the entire predetermined amount of time represented by the line 5. In
certain embodiments, the time period represented by the line 2 can be selected based
on user input, such as, for example, 3 minutes, 5 minutes 10 minutes, etc.

[0294] FIG. 25G illustrates a method 2530 for suppressing outputting of an alarm
associated with a condition until an absence of the condition persists for a predetermined
amount of time according to embodiments of the present disclosure. Method 2530
begins when an alarm is output in response to the detection of an alert condition (2531).
In certain embodiments, the processor issues a command to suppress further outputting

of an alarm corresponding to the detected alert condition until an absence of the alert
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condition persists for a predetermined period of time since the first occurrence of an
absence of the alert condition (2532). If the alert condition is not detected in that
predetermined time period, the alarm will not be output by the analyte monitoring device
200.

[0295] Additionally, although specific examples were used above with respect to
hypoglycemia, it is contemplated that the alarm suppression techniques may be used with
all detected alert conditions, such as, for example, hyperglycemia, impending
hypoglycemia and impending hyperglycemia as well as alarms relating to one or more
parameters corresponding to the operation of the analyte monitoring device 200.

[0296] FIG. 26 illustrates an exemplary flow of a plurality of user interface screens
corresponding to establishing a connection between a sensor, such as for example, sensor
101 (FIG. 1) and a receiver unit, such as, for example receiver unit 103 (FIG. 1)
according to embodiments of the present disclosure. In certain embodiments, the user
may select "Connect to Sensor" from the sensor submenu 700 (FIG. 7), and begin the
process of establishing a data link to the sensor and transmitter (5310). The user
interface provides a find sensor screen which includes the instructions "Hold Companion
Next to Sensor. Looking for sensor...." The receiver then waits for a response packet
from the transmitter (5320), such as, for example, transmitter unit 102 (FIG. 1). If a
response packet is not received, a “Transmitter Not Found" screen and failure tone
(5330) are output from the receiver. In certain embodiments, the "Transmitter Not
Found" screen is a yellow message screen that asks the user to make sure the transmitter
is attached to a sensor mount, and asks the user if the user wants to try again to locate the
transmitter.

[0297] If a response packet is received at the receiver, and an unsupported transmitter is
detected (5360), an "Unsupported Transmitter" screen is output on the display of the
receiver and the receiver outputs a failure tone (5370). If a response packet is received at
the receiver and an unknown transmitter is detected (5380) and the sensor life is active
(5390), an "Unknown Transmitter" display screen is output on the display of the receiver
and the receiver outputs a failure tone (5400). In certain embodiments, the "Unknown
Transmitter” display screen is a yellow message screen and notifies the user that the
detected transmitter is not the user’s transmitter. The user may also be prompted via a
display screen as to whether they would like to use the detected sensor and transmitter.

[0298] If an unknown transmitter is detected and the sensor life is inactive (5390), a "New

Transmitter Found" display screen is output on the display of the receiver and the
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receiver outputs a success tone (5410). The display screen of the receiver outputs the
following statement: "New Transmitter Found: Is this yours?" The display screen also
displays a transmitter identification number that may be used to determine whether the
identified transmitter matches the identification number of the transmitter the user is
actually using. The transmitter identification number may be represented as letters only,
numbers only, or alphanumeric text.

[0299] If a known transmitter is detected (5380) and a sensor count number has
incremented (5420), a "Sensor Code" editable screen in output on the display of the
receiver, and a success tone is output (5340). At the "Sensor Code" display screen, the
user is prompted to "Enter sensor code to start sensor." An editable field "Sensor Code="
is provided on the display of the receiver to enable the user to enter the sensor code. If
the sensor life is inactive (5500), a "Sensor Not Started" screen (5520) is output on the
display of the receiver and the user is asked whether the user wishes to try to connect to
the sensor again.

[0300] If the sensor life is active (5500), a new transmitter was not detected (5510), the
sensor counter has incremented, and the user chooses "Cancel"” at the "Sensor Code"
screen, a “Suggest Replace Sensor Due to Expiration" message is output on the display
of the receiver (5470). In certain embodiments, the user interface displays a "Sensor
Expired" message because the receiver is uncertain about what sensor life the receiver is
tracking. If the sensor life is active (5500) and a new transmitter was detected (5510) but
the user chooses to Cancel at the "Sensor Code" screen, the sensor menu is output on the
display of the receiver (5300).

[0301] If a known transmitter is detected (5380) and the Sensor Count number has not
incremented (5420), the "Home" screen is output on the display of the receiver and the
receiver outputs a success tone (5350). If a known transmitter is detected (5380), and the
sensor life is inactive, and the Sensor Count number has not incremented (5460), a
yellow alert screen is output on the display of the receiver with message reading
“Suggest Replace Sensor Due to Expiration” and the receiver outputs an intermediate
level alert (5470). If a known transmitter is detected (5380) and the RF radio is off
(5480), a "Radio Off” display screen is output on the display of the receiver (5490).

[0302] In addition to the "Connect to Sensor" menu screen item, the user may select a
“Calibration BG”, which provides a “Calibration BG” message screen type, The message

screen asks the user "Do you want to calibrate?" and offers the user the option to
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respond. A message screen displaying the time period in which the next calibration is
needed along with a grace period may be output on the display of the receiver.

[0303] In certain embodiments described herein, an analyte monitoring device includes a
user interface with a display and a plurality of actuators. The display is configured to
output a plurality of display screens, including a home screen divided into a plurality of
simultaneously displayed panels. The plurality of displayed panels may include displays
of various indicators including rate of change of analyte levels, current analyte levels,
analyte trend indicators, and status information, such as battery life and calibration
status. The plurality of actuators, in certain embodiments, may be utilized to adjust and
change the various available displays of the analyte monitoring device.

[0304] In one aspect, an analyte monitoring device may include a user interface having a
display and a plurality of actuators, wherein the display is configured to render a
plurality of display screens, including at least a home screen and an alert screen, wherein
the home screen is divided into a plurality of simultancously displayed panels, wherein a
first panel of the plurality of panels is configured to display a rate of change of
continuously monitored analyte levels in interstitial fluid, wherein a second panel of the
plurality of panels is configured to simultancously display a current analyte level and an
analyte trend indicator, and wherein a third panel of the plurality of panels is configured
to display status information of a plurality of components of the analyte monitoring
device, and when an alarm condition is detected, the display is configured to render the
alert screen in place of the home screen, the alert screen having information
corresponding to the detected alarm condition, and wherein at least one of the plurality of
actuators is configured to affect a further output of the analyte monitoring device
corresponding to the detected condition.

[0305] In one embodiment, the first panel may include a timeline graph having a plurality
of indicators disposed thereon, wherein each of the plurality of indicators represent an
event.

[0306] In a further embodiment, an event may be selected from a group of events
consisting of a discrete blood glucose measurement, an insulin dose, an exercise period,
a meal, a state of health, and a custom event.

[0307] In another embodiment, information displayed in at least one the plurality of panels
may be color coded based on a severity of a condition the information represents.

[0308] In one embodiment, at least one of the actuators may be programmable by a user.
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[0309] In another embodiment, the display may be rendered in an orientation based on a
type of alert screen displayed.

[0310] In another embodiment, at least one of the plurality of panels may be expandable
when at least one of the plurality of actuators is actuated.

[0311] Another aspect of the present disclosure may include receiving continuous analyte
level information data from a transmitter, the transmitter having a sensor in fluid contact
with interstitial fluid, displaying a graphical representation of a rate of change of the
continuous analyte level data over a predetermined amount of time in a first panel of a
display screen of the display device, simultaneously displaying a numerical
representation of a current analyte level and an iconic trend indicator in a second panel of
the display screen of the display device, wherein the current analyte level is compared
with a plurality of subsequent analyte levels, and wherein the current analyte level and
the trend indicator are updated only when a difference between the plurality of
subsequent analyte levels and the current analyte level exceeds a predetermined
threshold, displaying an alert screen in response to a detected condition, wherein the alert
screen is displayed in place of the first panel and the second panel, and controlling
further output of the display devise based on user actuation of at least one of a plurality
of buttons disposed on the display device when the alert screen is displayed.

[0312] In one embodiment, the alert screen may be displayed in a third panel, wherein the
third panel is displayed simultancously with the first panel and the second panel.

[0313] In another embodiment, the graphical representation may include at least one event
icon corresponding to a user event.

[0314] In a further embodiment, the user event may correspond to the detected condition.

[0315] In one embodiment, the graphical representation the include a first user defined
analyte level threshold indicator and a second user defined analyte level threshold
indicator, wherein when the current analyte level information passes at least one of the
first analyte level threshold indicator or the second analyte level threshold indicator, an
analyte level alert is displayed.

[0316] A further embodiment may include displaying a plurality of iconic status
representations of a plurality of components of the display device, wherein the plurality
of iconic status representations are displayed on a third panel of the display screen of the
display device, wherein the third panel is simultaneously displayed with the first panel

and the second panel.
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[0317] Another embodiment may include automatically rotating the displayed alert screen
into a predetermined orientation based on a type of detected condition.

[0318] Yet another embodiment may include displaying a menu screen on a third panel of
the display screen of the display device, wherein the third panel is simultaneously
displayed with the first panel and the second panel.

[0319] Another aspect of the present disclosure may include an analyte monitoring device
having a user interface, wherein the user interface may include a display, wherein the
display is configured to simultaneously display a plurality of distinct panels, wherein a
first panel of the plurality of distinct panels displays historical analyte level information
over a predetermined amount of time, and wherein a second panel of the plurality of
distinct panels displays real-time analyte level information, and display an alert screen in
response to an alert condition being detected, wherein the alert screen is displayed in
place of the plurality of distinct panels when the alert condition is detected, and a
plurality of buttons, wherein at least one of the plurality of buttons is configured to
interact with at least one of the plurality of panels when the plurality of panels are
displayed and wherein at least the one of the plurality of buttons is configured to interact
with the alert screen when the alert screen is displayed.

[0320] In one embodiment, actuation of the at least one of the plurality of buttons may be
configured to affect an output of the analyte monitoring device when the alert screen is
displayed.

[0321] In another embodiment, the output of the monitoring device may comprise at least
one of a display output, an audible output, a vibratory output, and a combination thereof.

[0322] In one embodiment, the detected alert condition may correspond to one of a low
urgency alert condition, an intermediate urgency alert condition, a medium urgency alert
condition, and high urgency alert condition.

[0323] In another embodiment, the alert screen may be displayed in a rotated position
based on a type of condition the alert screen represents.

[0324] In one aspect of the present disclosure a user interface for a personal medical
device may include a display configured to display a home screen having a first section
configured to display color coded graphical information corresponding to historic analyte
levels of a user and a second section configured to simultaneously display color coded
textual information corresponding to current analyte levels of the user, and a plurality of
alert screens, wherein the plurality of alert screens are hierarchically arranged based on a

severity of a condition that each of the plurality of alert screens represent, and a plurality
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of buttons, wherein the plurality of buttons have a first functionality when the home
screen is displayed and wherein the plurality of buttons have a second functionality when
cach of the plurality of alert screens are displayed.

[0325] In one embodiment, a size of the first section of the home page may be adjustable
with respect to a size of the second section of the home page.

[0326] In another embodiment, a position of the first section of the home page may be
adjustable with respect to a position of the second section of the home page.

[0327] In another embodiment, one of the plurality of alert screens may be displayed in a
third section of the home screen, wherein the third section of the home screen is
simultaneously displayed with the first section of the home screen and the second section
of the home screen.

[0328] In one embodiment, when the third section of the home screen is displayed, a size
of the first section of the home screen and a size of the second section of the home screen
may be automatically adjusted.

[0329] In one embodiment, the display may be a self-orientating display.

[0330] In another embodiment, the orientation of the display may be automatically
adjusted based on the one of the plurality of alert screens displayed.

[0331] One embodiment may further include a third section, wherein the third section of
the home screen displays a plurality of icons representing respective components of the
personal medical device, and wherein the third section is simultaneously displayed with
the first section of the home screen and the second section of the home screen.

[0332] In one embodiment, when at least one alarm screen is displayed, it may be
displayed in at least one of the first section of the home screen, the second section of the
home screen or the third section of the home screen.

[0333] In one embodiment, a first alert screen having a first hierarchical order may be
displayed in one of the first section of the home screen or the second section of the home
screen, and wherein a second alert screen having a second hierarchical order is displayed
in the other of the first section of the home screen or the second section of the home
screen.

[0334] Another aspect of the present disclosure may include receiving a plurality of
analyte levels including a most recent analyte level and at least one historical analyte
level, defining a plurality of threshold values with respect to the most recent analyte
level, retrospectively comparing the at least one historical analyte level to at least one of

the plurality of threshold values to determine whether the at least one historical analyte
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level exceeds the at least one of the plurality of threshold values, and outputting an alert
notification when the at least one historical analyte level exceeds the at least one of the
plurality of threshold values.

[0335] A further embodiment may include determining whether the at least one historical
analyte level was received within a predetermined window and retrospectively
comparing the at least one historical analyte level to the at least one of the plurality of
threshold values when it is determined that the at least one historic analyte level was
received within the predetermined window.

[0336] In one embodiment, the predetermined window may be defined by a minimum
time duration with respect to the most recent analyte level and a maximum time duration
with respect to the most recent analyte level information.

[0337] In another embodiment, the at least one of the plurality of threshold values may
correspond to a maximum rate of change of the historical analyte value over a
predetermined time period.

[0338] In another aspect, an apparatus may include one or more processors, and a memory
for storing instructions for access by the one or more processors which when executed,
receives a plurality of analyte levels including a most recent analyte level and at least one
historical analyte level, defines a plurality of threshold values with respect to the most
recent analyte level, retrospectively compares the at least one historical analyte level to at
least one of the plurality of threshold values to determine whether the at least one
historical analyte level exceeds the at least one of the plurality of threshold values, and
outputs an alert notification when the at least one historical analyte level exceeds the at
least one of the plurality of threshold values

[0339] In one embodiment, the memory for storing instructions for access by the one or
more processors, which when executed, may determine whether the at least one historical
analyte level was received within a predetermined window and retrospectively compares
the at least one historical analyte level to the at least one of the plurality of threshold
values when it is determined that the at least one historic analyte level was received
within the predetermined window.

[0340] In one embodiment, the predetermined window may be defined by a minimum
time duration with respect to the most recent analyte level and a maximum time duration

with respect to the most recent analyte level information.
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[0341] In another embodiment, the at least one of the plurality of threshold values may
correspond to a maximum rate of change of the historical analyte value over a
predetermined time period.

[0342] In one embodiment, at least one of the actuators may be illuminated by a lighting
assembly.

[0343] In one embodiment, the lighting assembly may include a light source and a light
pipe, wherein the light pipe is configured to direct light from the light source to the at
least one of the actuators.

[0344] One embodiment may include a test strip port.

[0345] In another embodiment, at least a portion of the test strip port may be illuminated
by an illumination assembly.

[0346] In another embodiment, the illumination assembly may include a light source and
light pipe, and wherein at least a portion of the test strip port comprises the light pipe.

[0347] In another aspect of the present disclosure, an analyte monitoring device may
include a housing, a display disposed in the housing, wherein the display is configured to
output a plurality of distinct display areas, wherein at least one of the distinct display
areas is configured to output data corresponding measured analyte levels received from a
transcutaneously positioned sensor and at least a second one of the distinct display areas
is configured to output data corresponding to the analyte monitoring device, a plurality
of actuators disposed in the housing wherein at least one of the plurality of actuators is
configured to interact with at least one of the distinct display areas, and an illumination
assembly disposed in the housing, wherein the illumination assembly is configured to
transfer light from a first area of the housing to a second area of the housing.

[0348] In one embodiment, the illumination assembly may include at least one light
source and at least one light pipe.

[0349] Another embodiment may include a test strip port configured to receive a test strip.

[0350] In one embodiment, the illumination assembly may be configured to illuminate at
least a portion of the test strip port.

[0351] In another embodiment, at least a portion of the test strip port may comprise at
least a portion of the illumination assembly.

[0352] In another embodiment, the illumination assembly may be automatically activated
in response to a test strip being inserted into the test strip port.

[0353] In one embodiment, the illumination assembly may be configured to

simultaneously direct light to the first area of the housing and second area of the housing.
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[0354] Various other modifications and alterations in the structure and method of
operation of this disclosure will be apparent to those skilled in the art without departing
from the scope and spirit of the embodiments of the present disclosure. Although the
present disclosure has been described in connection with particular embodiments, it
should be understood that the present disclosure as claimed should not be unduly limited
to such particular embodiments. It is intended that the following claims define the scope
of the present disclosure and that structures and methods within the scope of these claims

and their equivalents be covered thereby.
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-95.
CLAIMS

What is claimed is:

1. An analyte monitoring device comprising:

a user interface having a display and a plurality of actuators, wherein the display is
configured to render a plurality of display screens, including at least a home screen and an
alert screen, wherein the home screen is divided into a plurality of simultaneously
displayed panels, wherein a first panel of the plurality of panels is configured to display a
rate of change of continuously monitored analyte levels in interstitial fluid, wherein a
second panel of the plurality of panels is configured to simultancously display a current
analyte level and an analyte trend indicator, and wherein a third panel of the plurality of
panels is configured to display status information of a plurality of components of the
analyte monitoring device; and

when an alarm condition is detected, the display is configured to render the alert
screen in place of the home screen, the alert screen having information corresponding to
the detected alarm condition, and wherein at least one of the plurality of actuators is
configured to affect a further output of the analyte monitoring device corresponding to the

detected condition.

2. The analyte monitoring device of claim 1, wherein the first panel includes a
timeline graph having a plurality of indicators disposed thereon, wherein each of the

plurality of indicators represent an event.

3. The analyte monitoring device of claim 2, wherein an event is selected from a
group of events consisting of a discrete blood glucose measurement, an insulin dose, an

exercise period, a meal, a state of health, and a custom event.

4. The analyte monitoring device of claim 1, wherein information displayed in at least
one the plurality of panels is color coded based on a severity of a condition the

information represents.

5. The analyte monitoring device of claim 1, wherein at least one of the actuators is

programmable by a user.
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6. The analyte monitoring device of claim 1, wherein the display is rendered in an

orientation based on a type of alert screen displayed.

7. The analyte monitoring device of claim 1, wherein at least one of the plurality of

panels is expandable when at least one of the plurality of actuators is actuated.

8. A method, comprising:

receiving continuous analyte level information data from a transmitter, the
transmitter having a sensor in fluid contact with interstitial fluid,

displaying a graphical representation of a rate of change of the continuous analyte
level data over a predetermined amount of time in a first panel of a display screen of the
display device;

simultaneously displaying a numerical representation of a current analyte level and
an iconic trend indicator in a second panel of the display screen of the display device,
wherein the current analyte level is compared with a plurality of subsequent analyte levels,
and wherein the current analyte level and the trend indicator are updated only when a
difference between the plurality of subsequent analyte levels and the current analyte level
exceeds a predetermined threshold;

displaying an alert screen in response to a detected condition, wherein the alert
screen is displayed in place of the first panel and the second panel; and

controlling further output of the display devise based on user actuation of at least
one of a plurality of buttons disposed on the display device when the alert screen is

displayed.

9. The method of claim 8, wherein the alert screen is displayed in a third panel, and
wherein the third panel is displayed simultancously with the first panel and the second

panel.

10. The method of claim 8, wherein the graphical representation includes at least one

event icon corresponding to a user event.

11.  The method of claim 10, wherein the user event corresponds to the detected

condition.
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12.  The method of claim 8, wherein the graphical representation includes a first user
defined analyte level threshold indicator and a second user defined analyte level threshold
indicator, wherein when the current analyte level information passes at least one of the
first analyte level threshold indicator or the second analyte level threshold indicator, an

analyte level alert is displayed.

13.  The method of claim 8, further comprising displaying a plurality of iconic status
representations of a plurality of components of the display device, wherein the plurality of
iconic status representations are displayed on a third panel of the display screen of the
display device, wherein the third panel is simultancously displayed with the first panel and

the second panel.

14.  The method of claim 8, further comprising automatically rotating the displayed

alert screen into a predetermined orientation based on a type of detected condition.

15.  The method of claim 8, further comprising, displaying a menu screen on a third
panel of the display screen of the display device, wherein the third panel is simultaneously

displayed with the first panel and the second panel.

16.  An analyte monitoring device having a user interface, the user interface
comprising:
a display, wherein the display is configured to:
simultaneously display a plurality of distinct panels, wherein a first panel
of the plurality of distinct panels displays historical analyte level information over
a predetermined amount of time, and wherein a second panel of the plurality of
distinct panels displays real-time analyte level information; and
display an alert screen in response to an alert condition being detected,
wherein the alert screen is displayed in place of the plurality of distinct panels
when the alert condition is detected; and
a plurality of buttons, wherein at least one of the plurality of buttons is configured
to interact with at least one of the plurality of panels when the plurality of panels are
displayed and wherein at least the one of the plurality of buttons is configured to interact

with the alert screen when the alert screen is displayed.
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17.  The user interface of claim 16, wherein actuation of the at least one of the plurality
of buttons is configured to affect an output of the analyte monitoring device when the alert

screen is displayed.

18.  The user interface of claim 17, wherein the output of the monitoring device
comprises at least one of a display output, an audible output, a vibratory output, and a

combination thereof.

19.  The user interface of claim 16, wherein the detected alert condition corresponds to
one of a low urgency alert condition, an intermediate urgency alert condition, a medium

urgency alert condition, and high urgency alert condition.

20.  The user interface of claim 16, wherein the alert screen is displayed in a rotated

position based on a type of condition the alert screen represents.

21. A user interface for a personal medical device comprising;:

a display configured to display a home screen having a first section configured to
display color coded graphical information corresponding to historic analyte levels of a
user and a second section configured to simultaneously display color coded textual
information corresponding to current analyte levels of the user, and a plurality of alert
screens, wherein the plurality of alert screens are hierarchically arranged based on a
severity of a condition that each of the plurality of alert screens represent; and

a plurality of buttons, wherein the plurality of buttons have a first functionality
when the home screen is displayed and wherein the plurality of buttons have a second

functionality when each of the plurality of alert screens are displayed.

22. The user interface of claim 21, wherein a size of the first section of the home page

is adjustable with respect to a size of the second section of the home page.

23.  The user interface of claim 21, wherein a position of the first section of the home

page is adjustable with respect to a position of the second section of the home page.

24.  The user interface of claim 21, wherein one of the plurality of alert screens is

displayed in a third section of the home screen, wherein the third section of the home
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screen is simultancously displayed with the first section of the home screen and the second

section of the home screen.

25. The user interface of claim 24, wherein when the third section of the home screen
is displayed, a size of the first section of the home screen and a size of the second section

of the home screen are automatically adjusted.

26.  The user interface of claim 21, wherein the display is a self-orientating display.

27.  The user interface of claim 26, wherein the orientation of the display is

automatically adjusted based on the one of the plurality of alert screens displayed.

28.  The user interface of claim 21, further comprising a third section, wherein the third
section of the home screen displays a plurality of icons representing respective
components of the personal medical device, and wherein the third section is
simultaneously displayed with the first section of the home screen and the second section

of the home screen.

29. The user interface of claim 28, wherein when at least one alarm screen is
displayed, it is displayed in at least one of the first section of the home screen, the second

section of the home screen or the third section of the home screen.

30.  The user interface of claim 21, wherein a first alert screen having a first
hierarchical order is displayed in one of the first section of the home screen or the second
section of the home screen, and wherein a second alert screen having a second hierarchical
order is displayed in the other of the first section of the home screen or the second section

of the home screen.

31. A method, comprising:

receiving a plurality of analyte levels including a most recent analyte level and at
least one historical analyte level;

defining a plurality of threshold values with respect to the most recent analyte

level;



WO 2011/026053 100 PCT/US2010/047194

retrospectively comparing the at least one historical analyte level to at least one of
the plurality of threshold values to determine whether the at least one historical analyte
level exceeds the at least one of the plurality of threshold values; and

outputting an alert notification when the at least one historical analyte level

exceeds the at least one of the plurality of threshold values.

32.  The method of claim 31, further comprising determining whether the at least one
historical analyte level was received within a predetermined window and retrospectively
comparing the at least one historical analyte level to the at least one of the plurality of
threshold values when it is determined that the at least one historic analyte level was

received within the predetermined window.

33.  The method of claim 32, wherein the predetermined window is defined by a
minimum time duration with respect to the most recent analyte level and a maximum time

duration with respect to the most recent analyte level information.

34.  The method of claim 31, wherein the at least one of the plurality of threshold
values corresponds to a maximum rate of change of the historical analyte value over a

predetermined time period.

35.  An apparatus, comprising:

one or more processors; and

a memory for storing instructions for access by the one or more processors which
when executed, receives a plurality of analyte levels including a most recent analyte level
and at least one historical analyte level, defines a plurality of threshold values with respect
to the most recent analyte level, retrospectively compares the at least one historical analyte
level to at least one of the plurality of threshold values to determine whether the at least
one historical analyte level exceeds the at least one of the plurality of threshold values, and
outputs an alert notification when the at least one historical analyte level exceeds the at

least one of the plurality of threshold values

36.  The apparatus of claim 35, wherein the memory for storing instructions for access
by the one or more processors, which when executed, determines whether the at least one

historical analyte level was received within a predetermined window and retrospectively
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compares the at least one historical analyte level to the at least one of the plurality of
threshold values when it is determined that the at least one historic analyte level was

received within the predetermined window.

37.  The apparatus of claim 36, wherein the predetermined window is defined by a
minimum time duration with respect to the most recent analyte level and a maximum time

duration with respect to the most recent analyte level information.

38.  The apparatus of claim 35, wherein the at least one of the plurality of threshold
values corresponds to a maximum rate of change of the historical analyte value over a

predetermined time period.

39. The analyte monitoring device of claim 1, wherein at least one of the actuators is

illuminated by a lighting assembly.

40.  The analyte monitoring device of claim 39, wherein the lighting assembly includes
a light source and a light pipe, wherein the light pipe is configured to direct light from the

light source to the at least one of the actuators.

41. The analyte monitoring device of claim 1, further including a test strip port.

42.  The analyte monitoring device of claim 41, wherein at least a portion of the test

strip port is illuminated by an illumination assembly.

43.  The analyte monitoring device of claim 42, wherein the illumination assembly
includes a light source and light pipe, and wherein at least a portion of the test strip port

comprises the light pipe.

44.  An analyte monitoring device comprising:

a housing;

a display disposed in the housing, wherein the display is configured to output a
plurality of distinct display areas, wherein at least one of the distinct display areas is

configured to output data corresponding measured analyte levels received from a
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transcutaneously positioned sensor and at least a second one of the distinct display areas is
configured to output data corresponding to the analyte monitoring device;

a plurality of actuators disposed in the housing wherein at least one of the plurality
of actuators is configured to interact with at least one of the distinct display areas; and

an illumination assembly disposed in the housing, wherein the illumination
assembly is configured to transfer light from a first area of the housing to a second area of

the housing.

45.  The analyte monitoring device of claim 44, wherein the illumination assembly

includes at least one light source and at least one light pipe.

46.  The analyte monitoring device of claim 44, further including a test strip port

configured to receive a test strip.

47.  The analyte monitoring device of claim 46, wherein the illumination assembly is

configured to illuminate at least a portion of the test strip port.

48. The analyte monitoring device of claim 46, wherein at least a portion of the test

strip port comprises at least a portion of the illumination assembly.

49.  The analyte monitoring device of 46, wherein the illumination assembly is

automatically activated in response to a test strip being inserted into the test strip port.

50.  The analyte monitoring device of claim 44 wherein the illumination assembly is
configured to simultaneously direct light to the first area of the housing and second area of

the housing.
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