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Description

TECHNICAL FIELD

[0001] The present disclosure generally relates to systems for managing continuous glucose monitoring medical
devices and software compatibility between such devices and computer servers, and, more particularly, to determining
whether a continuous glucose monitoring application installed on a user equipment is compatible with the user equip-
ment’s operating system.

BACKGROUND

[0002] Diabetes mellitus is a disorder in which the pancreas cannot create sufficient insulin. In a diabetic state, a
person suffering from high blood sugar may experience an array of physiological side effects associated with the dete-
rioration of small blood vessels. These side effects may include, for example, kidney failure, skin ulcers, bleeding into
the vitreous of the eye, and the like. A hypoglycemic reaction, such as a low blood sugar event, may be induced by an
inadvertent overdose of insulin, or after a normal dose of insulin or glucose-lowering agent. In a severe hypoglycemic
reaction, there may be a high risk for headache, seizure, loss of consciousness, and coma.
[0003] A diabetic person may carry a self-monitoring blood glucose (SMBG) monitor which typically requires the user
to prick his or her finger to measure his or her glucose levels. Given the inconvenience associated with traditional finger
pricking methods, it is unlikely that a diabetic will take a timely SMBG measurement and, consequently, may be unaware
whether his or her blood glucose value is indicative of a dangerous situation.
[0004] US2014012117A1 discloses systems and methods for leveraging smartphone features in continuous glucose
monitoring harnessing a wide variety of capabilities of modern smartphones, and combine these capabilities with infor-
mation from a continuous glucose monitor to provide diabetics and related people with more information than the con-
tinuous glucose monitor can provide by itself. US2015154364A1 discloses a system for electronic patient care including
a gateway and a medical device. The gateway is configured to provide at least one of a routing functionality, a medical
device software update, and a web service. The medical device is configured to operatively communicate with the
gateway using the web service.

SUMMARY

[0005] Methods and apparatus, including computer program products, are provided for determining whether a user
equipment’s continuous glucose monitoring application and operating system are compatible.
[0006] In some example embodiments, there may be provided a method , which includes receiving, by at least one
processor, one or more data values from a user equipment having a glucose monitoring application installed on the user
equipment, the one or more data values characterizing a version of the glucose monitoring application, a version of an
operating system installed on the user equipment, and one or more attributes of the user equipment; determining, by at
least one processor, whether the glucose monitoring application is compatible with the operating system by at least
comparing the received one or more data values to one or more test values in a configuration file, the one or more test
values comprising one or more of a range of compatible operating system versions, a wildcard entry of compatible
operating system versions, and a regular expression of compatible user equipment attributes; and sending, by at least
one processor, a message to the user equipment based on the determining, the message causing the glucose monitoring
application to operate in one of a normal mode, a safe mode, and a non-operational mode; wherein while the glucose
monitoring application is in the safe mode one or more ancillary functions of the glucose monitoring application are
disabled; wherein while the glucose monitoring application is in the non-operational mode, one or more core functions
are disabled; and wherein the one or more core functions include one or more modules that are essential to the operation
of the glucose monitoring application and wherein the one or more ancillary functions include one or more modules that
are not essential to the operation of the glucose monitoring application.. Related systems, methods, and articles of
manufacture are also disclosed.
[0007] In some example embodiments, one of more variations may be made as well as described in the detailed
description below and/or as described in the following features. The one or more data values may be received from the
user equipment when the glucose monitoring application is launched, when the glucose monitoring application is updated,
when the glucose monitoring application is being used, or when the glucose monitoring application is idling. The one or
more data values may be received from the user equipment, when the operating system is updated. The one or more
data values may be received from the user equipment, when the user equipment is turned on or when the user equipment
receives a request from a server communicatively coupled with the user equipment. The one or more attributes of the
user equipment may include a manufacturer of the user equipment and a model of the user equipment. The message
may cause the user equipment to display a user interface view on the user equipment while the glucose monitoring
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application is in the safe mode, the user interface view indicating that one or more ancillary functions are disabled. The
one or more ancillary functions may include entering events associated with food consumption. The user interface view
may indicate that an update for the glucose monitoring application is available. The message may cause the user
equipment to display a user interface view on the user equipment while the glucose monitoring application is in the non-
operational mode, the user interface view indicating that one or more core functions are disabled. The one or more core
functions may include one or more of generating an alert, displaying a glucose level, and prompting calibration of a
glucose sensor assembly. At least one processor may send the message a predetermined quantity of times while the
glucose monitoring application is operating in the safe mode or the non-operational mode.
[0008] In some example embodiments, there may be provided a method , which includes receiving, by at least one
processor, one or more data values from a user equipment having a glucose monitoring application installed on the user
equipment, the one or more data values representing results from one or more self-tests performed on the user equipment,
the one or more self-tests validating one or more features of one or more of the glucose monitoring application and the
user equipment; determining, by at least one processor, whether the glucose monitoring application is compatible with
the operating environment based at least on a comparison of the one or more data values with a predetermined list of
self-tests; and sending, by at least one processor, a message to the user equipment based on the determining, the
message causing the glucose monitoring application to operate in one or more of a normal mode, a safe mode, and a
non-operational mode.
[0009] In some example embodiments, one of more variations may be made as well as described in the detailed
description below and/or as described in the following features. The composite score may be a weighted sum of the one
or more data values, an average of the one or more data values, a weighted average of the one or more data values,
or a statistical mode of the one or more data values. The one or more self-tests may include one or more of a screenshot
comparison self-test, a notification self-test, a layout self-test, a string self-test, a color comparison self-test, a user
equipment state self-test, and a self-test of one or more systems of the user equipment. The one or more self-tests may
be performed on the user equipment when the glucose monitoring application is launched, when the glucose monitoring
application is updated, when the glucose monitoring application is being used, or when the glucose monitoring application
is idling. The operating environment may include one or more of an operating system installed on the user equipment
and an application which impacts operation of the glucose monitoring application. The one or more self-tests may be
performed on the user equipment when the operating system is updated. The one or more self-tests may be performed
on the user equipment when the user equipment is turned on or when the user equipment receives a request from a
server communicatively coupled with the user equipment. The at least one processor may provide a script to the user
equipment, the script causing the user equipment to perform the one or more self-tests. The one or more data values
may be individually received after each of the one or more self-tests are performed or collectively received in a batch
after all of the one or more self-tests are performed on the user equipment. The message may cause the user equipment
to display a user interface view on the user equipment while the glucose monitoring application is in the safe mode, the
user interface view indicating that one or more ancillary functions are disabled. The message may cause the user
equipment to display a user interface view on the user equipment while the glucose monitoring application is in the non-
operational mode, the user interface view indicating that one or more core functions are disabled.
[0010] It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory only and are not restrictive. Further features and/or variations may be provided in addition
to those set forth herein. For example, the implementations described herein may be directed to various combinations
and subcombinations of the disclosed features and/or combinations and subcombinations of several further features
disclosed below in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorporated herein and constitute a part of this specification, show
certain aspects of the subject matter disclosed herein and, together with the description, help explain some of the
principles associated with the subject matter disclosed herein. In the drawings,

FIG. 1 illustrates a continuous analyte sensor system, in accordance with some exemplary implementations;
FIG. 2 illustrates a functional block diagram of a mobile device/user equipment used with a continuous analyte
sensor system, in accordance with some exemplary implementations;
FIG. 3 illustrates a functional block diagram of a continuous glucose monitoring (CGM) application, in accordance
with some exemplary implementations;
FIG. 4 illustrates a flowchart for determining CGM application compatibility, in accordance with some exemplary
implementations;
FIG. 5 illustrates a configuration file, in accordance with some exemplary implementations;
FIG. 6A illustrates a graphical user interface view associated with a non-operational mode, in accordance with some
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exemplary implementations;
FIG. 6B illustrates a graphical user interface view associated with a safe mode of operation, in accordance with
some exemplary implementations;
FIG. 7 illustrates a flowchart for performing self-tests and determining application compatibility based on the self-
tests, in accordance with some exemplary implementations;
FIG. 8 illustrates a graphical user interface view for performing a screenshot comparison self-test, in accordance
with some exemplary implementations; and
FIG. 9 illustrates a graphical user interface view for performing a string self-test, in accordance with some exemplary
implementations.

[0012] Like labels are used to refer to same or similar items in the drawings.

DETAILED DESCRIPTION

[0013] A variety of non-invasive, transdermal (e.g., transcutaneous) and/or implantable electrochemical sensors have
been and are being developed for detecting and/or quantifying glucose values from such sensor measurements having
accuracy corresponding to direct blood glucose measurements. These devices generally transmit raw or minimally
processed data for subsequent presentation at a remote device, such as a patient’s handheld computing device. A
patient may use a mobile software application installed on the handheld computing device (i.e., an example of a user
equipment) to check his/her glucose levels. Such software application may be considered or classified as a mobile
medical application that meets a definition of a medical device. Proper operation of this mobile software application may
warn the patient of a potential detrimental conditions, e.g., like a hypoglycemic reaction. Mobile medical applications
are typically designed by a medical device entity to operate on a user’s mobile communication or computing device,
such as a smart phone or tablet, developed by another entity for non-medical related purposes.
[0014] Any changes or updates to a mobile medical application, such as a glucose monitoring application, or a user’s
handheld computing device’s operating system may affect the operation of the application. For example, updates for
the mobile application and the operating system may be developed by different entities and at different times, which
creates a significant risk that updates to the software application and/or the operating system may be incompatible with
each other or with other components within the mobile computing device (e.g., the mobile device’s communication
system, display system, and the like). Therefore, application incompatibility may adversely impact the operation of the
mobile medical software application and any associated medical device apparatus. Consequently, there exists a need
to ensure that the mobile medical application is compatible with the operating system of a user’s mobile computing device.
[0015] Disclosed are systems and methods for determining whether mobile medical applications are compatible with
an operating system installed on a mobile communications or computing device, such as a smart phone, tablet, or
wearable computing device.
[0016] FIG. 1 is a schematic view of a continuous analyte sensor system 100 attached to a host and communicating
with a number of example devices 110-113. A transcutaneous analyte sensor system includes an on-skin sensor assembly
101 that is fastened to the skin of a host via a disposable inserter or applicator (not shown). The system 100 includes
a transcutaneous analyte sensor 102 and a transmitter/sensor electronics unit 104 for wirelessly transmitting analyte
information to a receiver or receivers, such as devices 110-113. In alternative implementations, the sensor may be non-
invasive.
[0017] During use, a sensing portion of the sensor 102 is under the host’s skin, and a contact portion of the sensor
102 is electrically connected to the electronics unit 104. The electronics unit 104 engages a housing of the on-skin sensor
assembly 101 (not shown), and the sensor extends through the housing. The housing, which maintains the assembly
101 on the skin and provides for electrical connection of the sensor 102 to sensor electronics provided in the electronics
unit 104, is attached to an adhesive patch (not shown) fastened to the skin of the host.
[0018] The on-skin sensor assembly 101 may be attached to the host with an applicator (not shown) adapted to provide
convenient and secure application. Such an applicator may also be used for attaching the electronics unit 104 to the
housing of the on-skin sensor assembly 101, inserting the sensor 102 through the host’s skin, and/or connecting the
sensor 102 to the electronics unit 104. Once the electronics unit 104 is engaged with the housing and the sensor 102
has been inserted and is connected to the electronics unit 104, the applicator detaches from the sensor assembly.
[0019] In general, the continuous analyte sensor system 100 includes any sensor configuration that provides an output
signal indicative of a concentration of an analyte. The output signal, which may be in the form of, for example, sensor
data, such as a raw data stream, filtered data, smoothed data, and/or otherwise transformed sensor data, is sent to the
receiver, which is described in more detail below. In various implementations, the analyte sensor system 100 includes
a transcutaneous glucose sensor, a subcutaneous glucose sensor, a continuous refillable subcutaneous glucose sensor,
or a continuous intravascular glucose sensor, for example.
[0020] In some implementations, the sensor 102 extends through a housing (not shown), which maintains the sensor



EP 3 370 602 B1

5

5

10

15

20

25

30

35

40

45

50

55

on the skin and provides for electrical connection of the sensor to sensor electronics, provided in the electronics unit
104. In various implementations, the sensor 102 is formed from a wire. For example, the sensor can include an elongated
conductive body, such as a bare elongated conductive core (e.g., a metal wire) or an elongated conductive core coated
with one, two, three, four, five, or more layers of material, each of which may or may not be conductive. The elongated
sensor may be long and thin, yet flexible and strong. For example, in some implementations the smallest dimension of
the elongated conductive body is less than about 0.1 inches, 0.075 inches, 0.05 inches, 0.025 inches, 0.01 inches, 0.004
inches, or 0.002 inches, albeit other dimensions of the conductive body can be used. Preferably, a membrane system
is deposited over at least a portion of electroactive surfaces of the sensor 102 (including a working electrode and optionally
a reference electrode) and provides protection of the exposed electrode surface from the biological environment, diffusion
resistance (limitation) of the analyte if needed, a catalyst for enabling an enzymatic reaction, limitation or blocking of
interferents, and/or hydrophilicity at the electrochemically reactive surfaces of the sensor interface.
[0021] In general, the membrane system includes a plurality of domains, for example, an electrode domain, an inter-
ference domain, an enzyme domain (for example, including glucose oxidase), and a resistance domain, and can include
a high oxygen solubility domain, and/or a bioprotective domain. The membrane system may be deposited on the exposed
electroactive surfaces using known thin film techniques (for example, spraying, electro-depositing, dipping, etc.). In
various implementations, one or more domains are deposited by dipping the sensor into a solution and drawing out the
sensor at a speed that provides the appropriate domain thickness. However, the membrane system can be disposed
over (or deposited on) the electroactive surfaces using any known method.
[0022] In the illustrated implementation, the electronics unit 104 is releasably attachable to the sensor 102, which
together form the on-skin sensor assembly 101. The electronics unit 104 includes electronic circuitry associated with
measuring and processing the continuous analyte sensor data, and is configured to perform algorithms associated with
processing and calibration of the sensor data. The electronics unit 104 may include hardware, firmware, and/or software
that enable measurement of levels of the analyte via the analyte sensor 102, e.g., such as glucose levels in embodiments
of the analyte sensor 102 as a glucose sensor. For example, the electronics unit 104 can include a potentiostat, a power
source for providing power to the sensor 102, other components useful for signal processing and data storage, and
preferably a telemetry module for one- or two-way data communication between the electronics unit 104 and one or
more receivers, repeaters, and/or display devices, such as the devices 110-113. Sensor electronics within the electronics
unit 104 can be affixed to a printed circuit board (PCB), etc., and can take a variety of forms. For example, the electronics
can take the form of an integrated circuit (IC), such as an application-specific integrated circuit (ASIC), a microcontroller,
and/or a processor. The electronics unit 104 may include sensor electronics that are configured to process sensor
information, such as storing data, analyzing data streams, calibrating analyte sensor data, estimating analyte values,
comparing estimated analyte values with time corresponding measured analyte values, analyzing a variation of estimated
analyte values, such as estimated glucose values (EGVs), etc.
[0023] The devices 110-113 may operate as repeaters, receivers, and/or display devices (also referred to herein more
generally as "receivers" or "CGM receivers"). In the example of FIG. 1, device 110 comprises a key fob repeater 110,
device 111 comprises a dedicated medical device receiver 111, device 112 comprises a smart phone 112 including an
application 135D (e.g., such as a CGM application) to provide the receiver disclosed herein, and device 113 comprises
a portable or tablet computer 113 including an application 135C (e.g., such as a CGM application) to provide the receiver
disclosed herein; although other types of devices capable of receiving, repeating, and/or displaying the analyte sensor
data provided by electronics unit 104 may be used as well. One or more of a key fob repeater 110, a medical device
receiver 111, a smart phone 112, a portable or tablet computer 113, etc. are operatively linked (e.g., via wireless link(s))
to the electronics unit 104.
[0024] These display devices 110-113 can receive data from the electronics unit 104, which is also referred to as the
transmitter and/or sensor electronics body herein. In some implementations the repeaters, receivers and/or display
devices transmit data to the electronics unit 104. For example, the sensor data can be transmitted from the sensor
electronics unit 104 to one or more of the key fob repeater 110, the medical device receiver 111, the smart phone 112,
the portable or tablet computer 113, etc.
[0025] Also, in some implementations the repeaters, receivers and/or display devices may transmit data to one another
or to a remote server 130 through a wireless connection or a wired connection via network 120. The remote server 130
may have at least one processor and at least one memory storage device, such as a database, that stores and processes
data received from one or more of the key fob repeater 110, the medical device receiver 111, the smart phone 112, the
portable or tablet computer 113. For example, the medical device receiver 111 may receive analyte data such as CGM
data from the transmitter 104. Medical device receiver 111 may display the CGM data as well as related alerts and the
like. Medical device receiver 111 may also provide the CGM data to other devices, such devices 110, 112, 113, as well
as one or more other servers, such as the remote server 130, via for example network 120 and/or directly through wired
or wireless communications. Similarly, for example, smart phone 112 may receive the CGM data directly from the
transmitter 104. Smart phone 112 can display the CGM data as well as related alerts and the like, as well as may also
provide the CGM data to other devices, such as the devices 110, 113, or wearable devices like a smart watch or smart
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glasses connected to the smart phone 112, as well as one or more other servers, such as secure server 130, via for
example network 120 and/or directly through wired or wireless communications.
[0026] In various implementations, a display device includes an input module with a quartz crystal operably connected
to a radio-frequency (RF) transceiver (not shown) that together function to transmit, receive and synchronize data streams
from the electronics unit 104 and/or a continuous glucose monitor (CGM). However, the input module can be configured
in any manner that is capable of receiving data from the electronics unit 104 and/or the CGM. Once the data stream is
received, the input module sends it to a processor that processes the data stream, such as described in more detail
below. The processor may be internal or external to the display device. For example, the input module may send some
or all of the data to a remote processor, such as a processor in the cloud (described further below). The remote processor
may then send the processed data back to the input module, or store it remotely. The processor is the central control
unit that performs the processing, such as storing data, analyzing data streams, calibrating analyte sensor data, estimating
analyte values, comparing estimated analyte values with time corresponding measured analyte values, analyzing a
variation of estimated analyte values, downloading data, and controlling the user interface by providing analyte values,
prompts, messages, warnings, alarms, etc. The processor includes hardware that performs the processing described
herein. Storage provides permanent or semi-permanent storage of data, storing data such as a sensor ID, a receiver
ID, and programming to process data streams (for example, programming for performing estimation and other algorithms
described elsewhere herein). Random access memory (RAM) stores the system’s cache memory and is used in data
processing. An output module, which may be integral with and/or operatively connected with the processor, includes
programming for generating output based on the data received from the electronics unit 104 and/or the CGM (and any
processing incurred in the processor).
[0027] In some implementations, analyte values are displayed on any of display devices 110-113. In some implemen-
tations, prompts or messages can be displayed on the display device to convey information to the user, such as reference
outlier values, requests for reference analyte values, therapy recommendations, deviation of the measured analyte
values from the estimated analyte values, etc. Additionally, prompts can be displayed to guide the user through calibration
or troubleshooting of the calibration.
[0028] Additionally, data output from the output module can provide wired or wireless, one- or two-way communication
between the display device and an external device. The external device can be any device that interfaces or communicates
with the receiver. In some implementations, the external device is a computer, and the receiver is able to download
current and/or historical data for retrospective analysis by a physician, for example. In some implementations, the external
device is a modem, and the receiver is able to send alerts, warnings, emergency messages, etc., via telecommunication
lines to another party, such as a doctor and/or a family member. In some implementations, the external device is an
insulin pen or insulin pump, and the receiver is able to communicate therapy recommendations, such as an insulin
amount and a time to the insulin pen or insulin pump. The external device can include other technology or medical
devices, for example pacemakers, implanted analyte sensor patches, other infusion devices, telemetry devices, etc.
[0029] The receiver may communicate with the external device, and/or any number of additional external devices, via
any suitable communication protocol, including radio frequency (RF), Bluetooth, universal serial bus (USB), any of the
wireless local area network (WLAN) communication standards, including the IEEE 802.11, 802.15, 802.20, 802.22 and
other 802 communication protocols, ZigBee, wireless (e.g., cellular) telecommunication, paging network communication,
magnetic induction, satellite data communication, GPRS, ANT, 3G, 4G, 5G, LTE, and/or a proprietary communication
protocol.
[0030] FIG. 2 is a functional block diagram of one implementation of a system 200 for leveraging mobile device features
in continuous analyte monitoring, such as continuous glucose monitoring, according to the present implementations.
The system 200 includes a mobile device or user equipment 202 which may be any type of computing device capable
of receiving one or more inputs and producing an output, such as a smartphone, a tablet computing device, a laptop, a
wearable computing device, and/or the like. User equipment 202 can, for example, correspond to any of display devices
110-113. The instant disclosure uses the terms mobile device and user equipment interchangeably.
[0031] The mobile device or user equipment 202 may include a memory 204 and a processor 206. The memory 204
may provide the processor 206 access to data and program information that is stored in the memory 204 at execution
time. Typically, the memory 204 may include random access memory (RAM) circuits, read-only memory (ROM), flash
memory, etc., or a combination of such devices. The processor 206 may be, or may include, one or more programmable
general-purpose or special-purpose microprocessors, digital signal processors (DSPs), programmable controllers, ap-
plication specific integrated circuits (ASICs), programmable logic devices (PLDs), etc., or a combination of such hardware-
based devices.
[0032] In accordance with the present implementations, the processor 206 may execute a continuous glucose moni-
toring (CGM) application 208 out of the memory 204. The CGM application 208 may perform other functions besides
monitoring glucose. For example, the CGM application 208 can communicate with insulin delivery therapies, such as
insulin pumps, and determine that a user’s glucose level is high, and then transmit a signal to the user’s insulin pump
to administer a quantity of insulin to bring the user’s glucose level down.
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[0033] A software and/or firmware component of the CGM application 208 may be stored in storage 210 available to
the mobile device 202, and loaded into the memory 204 at execution time. The storage 210 may be any non-transitory
computer readable media including, but not limited to, a hard disk, EEPROM (electrically erasable programmable read
only memory), a memory stick, or any other storage device type. The memory 204 may contain one or more data
structures 212 that the CGM application 208 accesses during execution. For example, the CGM application 208 may
receive an input and store the input as an input parameter in a data structure 212 in the memory 204 for later processing.
[0034] In certain implementations, the CGM application 208 may be embodied as downloadable software that a user
may download from a remote server through a wired or wireless connection. For example, the user may access the
server using an application already installed on the user’s mobile device. The user may then download and install the
CGM application 208 with the aid of the application. If, for example, the user is using an iPhone mobile phone, he/she
can download the CGM application 208 from the iTunes store. In another example, if the user is using an Android mobile
phone, he/she can download the CGM application 208 from Google Play. The user may then configure the CGM appli-
cation 208. For example, the configuration may include setting the user’s personal preferences and/or settings, such as
contacts, events, modes, profiles, etc. The configuration may be done manually, such as by selecting various options
from menus, or automatically. In automatic configuration, the CGM application 208 reads the user’s preferences and/or
settings that are stored on the mobile device 202. For example, in some implementations, the CGM application 208
would first discover what other applications are installed on the mobile device, and then access those applications’ data
stored in the mobile device’s storage and/or remote storage accessible by the mobile device 202 to initially populate the
CGM application 208 during set up. For example, a health application may be installed on mobile device 202 that tracks
the user’s resting heart rate, blood pressure, weight, height, and the like. The CGM application 208 may import data
from the health application directly into the CGM application 208 for later use.
[0035] In some implementations, the CGM application 208 operating on the mobile device 202 receives at least one
input 214 from the CGM transmitter or other device, such as devices 110-113. For example, the input can include a
current EGV for the patient or user input by and/or about the patient. In some implementations, the CGM application
208 receives input from an auxiliary interface 216. The auxiliary interface 216 may be any of hardware, software, firmware,
or a combination of any of these, and may comprise anything that may be combined with EGV data and processed to
produce an output that can provide the user with information that can help him or her make more informed decisions
about how to manage his or her glucose. In some embodiments, for example, the auxiliary interface 216 may be a
sensor, which may be internal or external to the mobile device 202, or may be another application executed by the mobile
device 202.
[0036] In some implementations of the system 200, the CGM application 208 operating on the mobile device 202
processes the inputs in conjunction with the processor 206 to produce one or more outputs 218, 220. For example, the
output 218 may be to a device or receiver external to the mobile device 202 (shown as CGM Module Output 1, 218, in
FIG. 2), or to a device internal to the mobile device 202 (shown CGM Module Output 2, 220), such as to a display 222
or storage 210.
[0037] FIG. 3 illustrates a functional block diagram of the CGM application 208 running on mobile device 202. This
block diagram includes various software modules or features that control the behavior of the CGM application 208. The
software modules and features of CGM application 208 may include a data review module 364, an event recording
module 385, a remote monitoring module 390, a calibration module 380, and an alert module 375. Each of these modules
is described below.
[0038] Data review module 364 may display a patient’s glucose levels. The data review module 364 may provide
information regarding a patient’s current glucose level and its rate of change. Data review module 364 may also display
a graph of the patient’s glucose data over time, e.g., which may be referred to as a trend graph, that illustrates variations
in a patient’s glucose level over time and may indicate the presence of a clinical risk to the patient.
[0039] Remote monitoring module 390 may share a patient’s glucose level information with other users, such as one
or more remote monitors. A server, such as server 130, may push this information to secondary computing devices. A
patient may use remote monitoring module 290 to invite remote monitors to receive this information and customize the
type of information that may be provided to and/or viewed by invited remote monitors.
[0040] A patient may use event recording module 385 to enter and recall events. Events may include food intake,
medication intake, exercise, and the like. By recording this information, the patient may obtain a better understanding
of how different types of events may influence his/her glucose levels.
[0041] Calibration module 380 may calibrate glucose data measurements received from sensor assembly 101. The
calibration module 380 can manage how user-inputted calibration data is transmitted to the sensor assembly 101. The
calibration module 380 may alert a user when calibration measurements are needed.
[0042] Alert module 375 may generate various alarms or alerts using glucose level alert module 376, mute mode alert
module 378, and communication failure alert module 377. Glucose level alert module 376 may be a sub-module of alert
module 375 and may be configured to generate an alarm if a patient’s glucose level drops below or rises above a
predetermined threshold value. For example, a patient may use alert module 375 to set alerts for different parameters
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or circumstances. Also, in some embodiments, for example, a patient may use the alert module 375 to designate which
alerts to propagate to the remote monitors, e.g., via the remote monitoring module 390. Mute mode alert module 378
may be a sub-module of alert module 375 and may be configured to alert a patient if the patient’s mobile device 202 is
determined to be muted. Because a patient may not hear any alerts when his or her mobile device 202 is muted, mute
mode alert module 378 may initiate one or more remedial actions, such as propagating one or more alerts to remote
monitors. Communication failure alert module 377 may be a sub-module of alert module 375 and may be configured to
alert a patient or remote follower if application 208 is determined to be terminated. This notification may prompt the
patient to reboot or relaunch application 208 so that he or she may continue receiving glucose level data from sensor
system 100.
[0043] A user may download updates to mobile device 202 that can impact the operation of CGM application 208.
These updates can be designed for CGM application 208 or for an operating system installed on mobile device 202.
With regard to CGM application updates, mobile device 202 may download software updates for CGM application 208
from server 130. In some implementations, for example, downloaded software updates for CGM application 208 from
server 130 may be routed through one or more other servers and/or services, e.g., such as through Apple® App or
iTunes Store or Google Play. These software updates may correct technical issues associated with CGM application
208 and its various modules. For example, if a software error is found in alert module 375, then the error may be corrected
by downloading and installing an update for CGM application 208. Software updates may also provide new functionality
for CGM application 208 (e.g., the addition of new modules), enhance background processes (e.g., security updates),
and the like.
[0044] With regard to operating system updates, mobile device 202 may download operating system updates that can
correct or enhance the operation of the operating system and/or the mobile device. These operating system updates
may, for example, provide improved power savings or memory allocation techniques. Because updates for the CGM
application 208 and the operating system may be developed by different entities, there is a risk that updates to the CGM
application and/or the operating system may be incompatible with each other or with other components within the mobile
device (e.g., the mobile device’s communication system, display system, and the like). Application incompatibility may
adversely impact the operation of CGM application 208. For example, if a user has downloaded an operating system
update that deactivates alert module 375, then CGM application 208 may be unable to generate alerts. The presence
of other applications may also impact the operation of the CGM application 208. For example, if the user is using a
multimedia application to watch a movie on mobile device 202, the multimedia application may mute sounds from all
other applications on the mobile device, including alert module 375 in the CGM application 208. This consequence may
be dangerous if, for example, a user’s glucose level drops. Because an alert may not be received by mobile device 202,
the user may be unaware of a potentially dangerous hypoglycemic reaction.
[0045] Example embodiments of the systems and techniques of the present technology for determining compatibility
between a mobile medical application and an operating system installed on a mobile device. Although these techniques
are primarily described with respect to CGM application 208 and the mobile device’s operating system, these techniques
may also determine compatibility between the CGM application and other components or functions of the mobile device
including, for example, the mobile device’s communication system, the mobile device’s display system, the mobile
device’s audio system, other applications installed on the mobile device, and the like. Application compatibility may be
determined by server 130, by mobile device 202, or both. In the implementations of FIGS. 4-6, server 130 may determine
application compatibility based on device related information received from mobile device 202. In the implementations
of FIGS. 7-9, mobile device 202 may perform various self-tests and report the results of these self-tests to server 130
to facilitate this determination.
[0046] FIG. 4 illustrates a flowchart 400 for determining compatibility between a mobile medical application and an
operating system installed on a mobile device, such as CGM application 208 and the operating system of mobile device
202. Server 130 may make this determination using information provided by mobile device 202. At 410, mobile device
202 may determine whether a trigger event has been detected at the mobile device. A trigger event may be an event
that initiates the compatibility verification process. A trigger event may occur, for example, when CGM application 208
is launched on mobile device 202, when the CGM application 208 is upgraded or updated, while the CGM application
208 is being used, while the CGM application 208 is idling in the background of the mobile device 202, when the operating
system on the mobile device 202 has been upgraded or updated, when the mobile device 202 is turned on, e.g., upon
receiving a request from server 130 or an operator of the mobile device 202, on a periodic basis (e.g., once an hour,
once a day, or once a week), and the like. If a trigger event is detected, then mobile device 202 may transmit a message
at 420 indicating the same to server 130.
[0047] The message transmitted at 420 may include one or more data values characterizing the mobile device 202,
the trigger event, and the like. Data values associated with mobile device 202 may include, for example, an identity of
the mobile device (e.g., SIM card identifier), one or more values identifying CGM application 208 (e.g., a version number,
an upgrade history, etc.), one or more values identifying an operating system installed on the mobile device (e.g., the
operating system’s name, version number, upgrade history, a mode of operation (e.g., blinded mode or unblinded mode),
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etc.), and the like. Data values associated with the trigger event may include, for example, a description of the detected
trigger event, when the trigger event occurred, and the like. Server 130 may receive this message and its corresponding
data values at 430.
[0048] At 435, server 130 may determine CGM application compatibility by comparing the data values received at 430
with one or more test entries in a configuration file. The test entries may correspond to different combinations of mobile
devices and operating systems that have been previously tested with CGM application 208. As such, the test entries in
the configuration file may identify which combinations of mobile devices and operating systems are compatible with
CGM application 208. Because CGM application 208 may be designed to work with a large number of mobile device
and operating system combinations, the contents of the configuration file may be large. The number of test entries in
the configuration file may increase as new mobile devices are brought to market and new updates for the CGM application
208 and the operating system are released.
[0049] Having a large configuration file, however, may be difficult to maintain. For example, when a new operating
system update is released (e.g., Android® 5.0), a large number of compatibility tests may be needed for mobile devices
that use the operating system (e.g., existing Samsung®, Motorola®, and HTC® mobile devices). Manually updating the
configuration file with test results from each mobile device/operating system combination may be time consuming and
error prone. These long update times may also lead to server downtime while a new configuration file is uploaded to
server 130. In order to remedy these deficiencies, the subject matter disclosed herein provide techniques for reducing
the size of the configuration file using truncated test entry values, as described below with respect to FIG. 5.
[0050] FIG. 5 illustrates an exemplary implementation of a configuration file 500. This file may be locally saved to a
memory storage device at server 130 or remotely accessed by the server. Configuration file 500 may include one or
more test entries 540, 542, 544, 550, and 552. Each test entry may correspond to a different test combination of CGM
application 208 with a particular mobile device 202 and its operating system. Configuration file 500 may include information
regarding the tested CGM application version number 510, a mobile device or user equipment manufacturer 515 (e.g.,
Samsung®), a mobile device or user equipment model name 520 (e.g., Galaxy S6), an operating system name 525
(e.g., Android®), and an operating system version number 530 (e.g., 5.0.2). Test entries 540, 542, and 544, for example,
identify all mobile devices and operating systems that are either fully compatible or partially compatible with CGM
application version number 1.0, as indicated by compatibility column 535. Similarly, test entries 550 and 552 identify all
mobile devices and operating systems that are incompatible or fully compatible with CGM application version number
2.0, as indicated by compatibility column 535.
[0051] As described above, configuration file 500 may include truncated test entries in order to reduce the size of the
configuration file. Various types of truncation may be used including, for example, ranges of values, wildcard entries,
regular expressions, and the like. Each type of truncation is described below.
[0052] A range may include a set of different values of the same type. Rather than specify each individual value, which
may consume unnecessary space in configuration file 500, a range of values may represent the same using only two
values (i.e., a low and a high value). For example, test entry 540 may include a range of operating system version
numbers 1.0-1.5. This range may include operating system version numbers 1.0, 1.5, and any intermediate version
numbers (e.g., 1.0.5, 1.1, 1.4.2, and the like).
[0053] A wildcard entry may include a symbol that can take on any value. Using a wildcard entry may obviate the need
to specify low and high values associated with a range which, in turn, may reduce the number of characters needed to
identify a range. For example, test entry 550 may have a wildcard entry (3.*) in operating system version number field
530. Because the symbol, *, may take on any value, this wildcard entry may include operating system version numbers
3.0 through 3.9. In some instances, a wildcard entry may be used in combination with a range. For example, test entry
552 may have a range of operating system version numbers 3.*-4.*. This range can include version numbers 3.0 through
4.9.
[0054] A regular expression may include a sequence of characters that may be used to match test entry values.
Regular expressions may use metacharacters to help delimit the search, as generally known in the art. Test entry 544,
for example, may include a regular expression, .*, in the device name field 520 and in the operating system version
number field 530. Using .* as a regular expression may return matches having 0 or more occurrences of any character
(i.e., any device name value will result in a match).
[0055] Returning to process 435, server 130 may determine whether the mobile device 202’s CGM application 208
and operating system are compatible with each other by comparing the received message (e.g., content of the message
including data values) with the test entries in configuration file 500. This determination may yield three possible results
- full compatibility (which may result in normal operation 447), incompatibility (which may result in a non-operational
mode 457), and partial compatibility (which may result in safe mode operation 467). Each scenario is described below.
[0056] CGM application 208 may be fully compatible with an operating system when all of the functions in the CGM
application are operational. In an illustrative example with respect to FIGS. 4 and 5, if the message received at 430
indicates that a user is running CGM application version 1.0 on an Acme phone_2 installed with version 2.1 of the
Avalanche operating system, then server 130 compares these data values to the test entries in configuration file 500.
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Upon doing so, server 130 determines, in this example, that this particular combination of data values, which corresponds
to data entry 542, indicates the result of full compatibility, i.e., the version of the CGM application 208 is fully compatible
with the mobile device 202’s operating system, as indicated by column 535 of FIG. 5. Upon making this determination,
server 130 transmits a message at 445 of FIG. 4 to mobile device 202 indicating full compatibility. For example, because
CGM application 208 is fully compatible with the operating system, all of the example CGM application modules described
above with respect to FIG. 3 are available to the user. Upon receiving this message, CGM application 208 may operate
in a normal manner according to its expected use.
[0057] CGM application 208 may be incompatible with an operating system when one or more core functions of the
CGM application 208 are not operational or disabled. A core function may include any module that is essential to the
operation of CGM application 208. Disabling a core function may, in some scenarios, result in a life threatening condition.
For example, if alert module 375 (or any of alert submodules 376, 377, and 378) is disabled, then a user may not receive
any alerts relating to his/her glucose level. If the user experiences a drop in glucose level but fails to receive any alerts,
the user may develop a potentially fatal hypoglycemic reaction. For example, the data review module 364 may be another
core function. As described above, data review module 364 displays a patient’s glucose level. Disabling data review
module 364 may interfere with the patient’s ability to determine whether his/her glucose level is low, normal, or high. In
yet another example, calibration module 380 may be another core function. If, for example, calibration module 380 is
disabled, then a user may not be prompted to recalibrate sensor assembly 101. Failure to recalibrate sensor assembly
101 may result in skewed glucose measurements which, in turn, may affect alert generation.
[0058] Referring again to FIG. 4 in another illustrative example, if the message received at 430 indicates that a user
is running CGM application version 2.0 on an Acme phone_2 installed with version 3.0 of the Avalanche operating
system, then server 130 compares these data values to the test entries in configuration file 500. Upon doing so, server
130, in this example, determines that this particular combination of data values, which corresponds to data entry 550,
indicates the result of incompatibility, i.e., this version of CGM application 208 may be incompatible with the mobile
device 202’s operating system, as indicated by column 535 of FIG. 5. Upon making this determination, server 130
transmits a message at 455 of FIG. 4 to mobile device 202 indicating the same. For example, because the CGM
application 208 is incompatible with the operating system, one or more of the CGM application’s core functions may be
disabled by one or more of the mobile device 202 and the CGM application 208. Upon receiving this message, CGM
application 208 may become non-operational and all functions associated with the CGM application may be turned off.
[0059] In some implementations, CGM application 208 may display graphical user interface view 600 in FIG. 6A upon
entering this non-operational mode. Graphical user interface view 600 may display a message indicating that one or
more core modules or functions associated with CGM application 208 have been disabled. Graphical user interface view
600 may also direct the user to one or more resources (e.g., a website address) for obtaining any available CGM
application updates.
[0060] CGM application 208 may be partially compatible with an operating system when one or more ancillary functions
of the CGM application are disabled. An ancillary function may include any module that is not essential to the operation
of CGM application 208 and/or does not significantly impact safety to the patient. Disabling an ancillary function may
not lead to a life threatening condition. Referring to FIG. 3, event recording module 385 may be an ancillary function.
As described above, a user may utilize event recording module 385 to record the consumption of food and/or drinks.
This information may be used to determine how the user’s diet affects his/her glucose level. While event recording
module 385 provides useful information, its operation is not essential to CGM application 208 and may be disabled
without leading to a life threatening situation, for example.
[0061] Referring again to FIG. 4 in another illustrative example, if the message received at 430 indicates that a user
is running CGM application version 1.0 on an Acme phone_1 installed with version 1.3 of the Avalanche operating
system, then server 130 compares these data values to the test entries in configuration file 500. Upon doing so, server
130, , in this example, determines that this particular combination of data values, which corresponds to data entry 540,
indicates the result of incompatibility, i.e., this version of CGM application 208 may be partially compatible with the mobile
device’s operating system, as indicated by column 535 of FIG. 5. Upon making this determination, server 130 transmits
a message at 465 of FIG. 4 to mobile device 202 indicating the same. For example, because the CGM application 208
is partially compatible with the operating system, one or more of the CGM application’s ancillary functionality may be
disabled by one or more of the mobile device 202 and the CGM application 208. Doing so may cause the CGM application
208 to operate in a safe mode.
[0062] In some implementations, CGM application 208 may display graphical user interface view 620 in FIG. 6B upon
entering safe mode. Graphical user interface view 620 may display a message that identifies which ancillary modules
have been disabled. Graphical user interface view 620 may also direct the user to one or more resources (e.g., a website
address) for obtaining more information about safe mode operation and any available CGM application updates.
[0063] In order to encourage the user to take action and resolve any compatibility issues, server 130 may warn the
user of the same. In some implementations, server 130 warns the user by sending messages 455 and 465 multiple
times. Upon receiving these messages, mobile device 202 can display graphical user interface views 600 and 620, for
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example. Repeated display of graphical user interface views 600 and 620 may encourage a user to download any
available application updates. Sever 130 may be configured to send messages 455 and 465 a predetermined quantity
of times at predetermined intervals or until full compatibility is achieved.
[0064] In some implementations, the configuration file can include information regarding the transmitter 104. In an
illustrative example, the transmitter 104 may be operating on a particular version of firmware (e.g., Tx v1.2 firmware) for
a particular hardware version of the transmitter 104. The transmitter 104 can thus provide transmitter identification
information, e.g., including the firmware version and/or transmitter version, in advertisements transmitted by the trans-
mitter 104 to the receiver 110-113, e.g., such as mobile device 201 operating the CGM application 208. In some situations,
compatibility problems can occur where the transmitter 104 may only be compatible with certain configurations of the
user’s mobile device 202, such as the particular smart phone device and/or version of the operating system running on
that particular smart phone device. Therefore, by including the transmitter identification information, e.g., such as the
version number and the software version number in the advertisement packet from the transmitter 104 to the mobile
device 202, the transmitter identification information can be included in the message and provided in the configuration
file. In this regard, the compatibility check can include compatibility of a complete medical device that includes a sensor
device, e.g., sensor assembly 101, and the mobile medical application, e.g., CGM application 208, with the user equip-
ment, e.g., mobile device 202 such as a user’s smart phone. In some implementations, if incompatibility is determined
based on the transmitter identification information, the mobile device 202 may not attempt to further connect with the
transmitter 104 and/or can display a message to the user on the mobile device 202 that the mobile device 202 and
transmitter 104 are incompatible.
[0065] In some implementations, determination of CGM application compatibility may be based on self-tests performed
by the mobile device 202, e.g., the user equipment. These self-tests may test different features of CGM application 208
and/or user equipment in order to validate that the application is working properly. The results of these self- tests may
provide useful information regarding the CGM application 208 that the server 130 may be unaware of. These tests may
verify, for example, whether graphical user interface views are properly displayed, whether notifications are being sent,
and the like. Having mobile device 202 perform these self-tests frees server 130 to perform other CGM related tasks
(e.g., analysis of historical glucose level data collected from a plurality of mobile devices).
[0066] FIG. 7 illustrates a flowchart 700 for performing self-tests and determining application compatibility using the
results from these self-tests. At 705, mobile device 202 may perform one or more self-tests. As described above, the
results from these self-tests can validate whether the CGM application 208 is functioning properly. Mobile device 202
may perform a variety of self-tests including, for example, a screen shot comparison self-test, a notification self-test, a
layout self-test, a string self-test, a color comparison self-test, a mobile device state self-test, a self-test of the mobile
device’s internal components/systems, and the like. Each of these example self-test is described below.
[0067] Mobile device 202 may be configured to perform one or more of these self-tests in accordance with a software
script loaded onto the mobile device 202. In some implementations, server 130 can provide this script to mobile device
202 by pushing it to the mobile device 202 when a new operating system update is released. In some implementations,
server 130 may provide this script on a periodic basis or upon detecting the presence of another application on mobile
device 202 that interferes with the operation of the CGM application 208. In some implementations, mobile device 202
can send a request for the script to server 130 when CGM application 208 is updated. This script may specify when the
self-test should be performed. For example, the script may cause mobile device 202 to perform one or more self-tests
upon detection of a trigger event. As described above with respect to process 410 in FIG. 4, a trigger event may occur,
for example, when CGM application 208 is launched on mobile device 202, when the CGM application 208 is upgraded
or updated, while the CGM application 208 is being used, while the CGM application 208 is idling in the background of
the mobile device, when the operating system on the mobile device 202 has been upgraded or updated, when the mobile
device 202 is turned on, upon receiving a request from server 130 or an operator of the mobile device 202, and the like.
The script may also specify the parameters to be tested, any test pages or graphical user interface views used during
the self-tests, one or more threshold values associated with the self-tests, how to generate or calculate a score based
on each self-test’s results, and the like. In some implementations, this script may be modified to account for different
mobile device characteristics.
[0068] In a screen shot comparison self-test, mobile device 202 may compare a model screenshot (i.e., an expected
image) with a test screenshot (i.e., an actual image) to determine whether the test screenshot is properly displayed.
FIG. 8 illustrates a graphical user interface view 800 for conducting this self-test. The left panel 801 and center panel
802 illustrate an expected image and an actual image, respectively. The right panel 803 illustrates the graphical differences
between the expected and actual images. If any objects are present in the "Difference" panel, then the actual image
may not be properly generated. In the example of graphical user interface view 800, an exclamation point appears in
the "Difference" panel, which indicates that the actual image may be different than the expected image. This difference
may be detected in accordance with known methods. Upon completion of this test, the mobile device 202 may generate
a result representative of the outcome of this test. This result may be, for example, a Boolean value representative of a
difference between the expected and actual images, a numerical score, and the like.
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[0069] In some implementations, in a notification self-test, mobile device 202 may send a notification to itself and
display the received notification. In doing so, mobile device 202 may verify whether the displayed notification appears
properly. A notification appears properly if, for example, it is actually triggered, received and/or displayed in its entirety.
Upon completion of this test, the mobile device 202 may generate output representative of the test results, such as a
numerical score.
[0070] In some implementations, mobile device 202 may also conduct a layout test. A layout may specify the position
of various objects on a view of a graphical user interface. For example, a title bar may be centered along the top of a
graphical user interface view. In performing this test, mobile device 202 may confirm that each object is placed in its
correct position on the graphical user interface view. Mobile device 202 may also determine whether any portion of these
objects is displayed off-screen. For example, if the title at the top of a graphical user interface view is cut off, then mobile
device 202 may determine that graphical user interface view differs from an expected layout and, consequently, is not
properly displayed. Upon completion of this test, mobile device 202 may generate a result representative of the outcome
of this test. This result may be, for example, a Boolean value representative of whether the layout is incorrectly displayed,
a numerical score, and the like.
[0071] In some implementations, mobile device 202 may also conduct a test to verify that strings, such as character
strings, are properly displayed on graphical user interface views. In doing so, mobile device 202 may determine whether
any strings are missing from a graphical user interface view or incorrectly displayed. FIG. 9 illustrates a graphical user
interface view 900 for performing a string self-test. Upon completion of this test, the mobile device 202 may generate a
result, such as a Boolean value or a numerical score representative of an outcome of the self-test.
[0072] In some implementations, mobile device 202 may also conduct a color comparison self-test that tests whether
the mobile device 202 is displaying the correct colors. Upon completion of this test, the mobile device 202 may generate
a result, such as a Boolean value or a numerical score representative of an outcome of the self-test.
[0073] In some implementations, mobile device 202 may also perform a self-test to validate that its own internal
components or systems are functioning properly with CGM application 208. For example, in order to validate that the
mobile device’s communication system is functioning properly, CGM application 208 may send one or more test messages
to sensor assembly 101, e.g., using the mobile device’s Bluetooth communication system. Upon receiving this test
message, sensor assembly 101 may be configured to send an acknowledgment message back to mobile device 202.
If mobile device 202 receives this acknowledgment message within a predetermined period of time, then the mobile
device’s Bluetooth communication system may be functioning properly. In another example, the mobile device 202 may
determine whether it has sufficient memory and processing (e.g., CPU) resources to operate CGM application 208. In
order to do so, CGM application 208 may be configured to generate a test image, for example. An inability to generate
this test image may be indicative of a lack of memory or processing resources to support CGM application 208.
[0074] Returning to FIG. 7, mobile device 202 may compile the results from the self-tests at 710 and send them to
server 130 at 715. In some implementations, mobile device 202 may send these results one-by-one as mobile device
202 performs each self-test. In some implementations, mobile device 202 may collectively send these test results in one
large batch in order to reduce the amount of network traffic. The test results sent at 715 may include, for example, a
description of the test, an output of the test (e.g., a Boolean value or a numerical score representative of the results),
when the test was conducted, and the like.
[0075] At 720, server 130 may determine application compatibility based on the received test results. Generally, the
results from each self-test may be evaluated independently of each other. If the failure of a particular test results in a
safety risk to the patient, then the CGM application 208 can be shut down. In these implementations, server 130 may
have a predetermined list of various self-tests. If server 130 receives a result indicating that any of these self-tests have
failed, then server 130 can send a message to mobile device 202 to shut down the CGM application 208. For example,
mobile device 202 may perform a self-test to determine if it is properly generating audible alerts. The inability to generate
an audible alert can affect the safety of a patient. This situation may occur if, for example, the CGM application 208
determines that the patient’s glucose level is low and is unable to generate an audible alert indicating the same. Based
on this test result, server 130 may instruct mobile device 202 to shut down the CGM application 208. In some imple-
mentations, server 130 may determine application compatibility based on a composite score. This composite score may
be calculated in accordance with Equation 1: 

[0076] In Equation 1, Wi may represent a weight associated with a self-test’s numerical score Ti This sum may be
calculated over all self-tests i. Using weights may be useful if the results from one self-test are more important than
another. The relative importance of each self-test may be adjusted by changing its weight. These weights may be
predetermined and provided to server 130 or dynamically changed by the server. While Equation 1 is presented as one
possible method for calculating the composite score, other methods can be used including, for example, calculating an



EP 3 370 602 B1

13

5

10

15

20

25

30

35

40

45

50

55

average (or weighted average) of all self-test scores, taking the statistical mode of all test scores, and the like.
[0077] Server 130 may compare the composite score with one or more numerical ranges. Each range may be asso-
ciated with a particular level of application compatibility. Table 1, for example, identifies several exemplary numerical
ranges:

[0078] Server 130 may determine the level of compatibility based on the calculated composite score. If, for example,
server 130 calculates a composite score of 50, then the server may determine that the mobile device’s CGM application
208 and operating system are incompatible.
[0079] Although application compatibility may be assessed based on a numerical score (e.g., a weighted score, an
average score, a weighted average score, a statistical mode, and the like), it may also be assessed in other ways. For
example, one or more self-tests may be required for application compatibility. As such, pass or failure of these required
self-tests may dictate whether an incompatibility is found. These required self-tests may be predetermined by an ad-
ministrator and saved to the software script used to conduct the self-tests. For example, if the screenshot comparison
self-test and the layout self-test are required for application compatibility, then failure of either test may result in an
incompatibility. A failure may occur if, for example, the numerical score resulting from a self-test falls below a predeter-
mined threshold value.
[0080] Returning to FIG. 7, if server 130 determines that the mobile device’s CGM application 208 and operating
system are fully compatible, then server 130 may transmit a message at 725 indicating the same to mobile device 202.
For example, message 725 may be similar to message 445 and may cause CGM application 208 to operate in a normal
manner according to its expected use. As described above, all of the example CGM application modules may be available
during normal operation.
[0081] If server 130 determines that the mobile device’s CGM application 208 and operating system are incompatible,
then server 130 may transmit a message at 730 indicating the same to mobile device 202. For example, message 730
may be similar to message 455 and may cause CGM application 208 to disable one or more of its core functions as
described above with respect to FIG. 4. Disabling a core function may cause CGM application 208 to become non-
operational. In some implementations, CGM application 208 may also display graphical user interface view 600 to
indicate that one or more core modules have been disabled and to prompt the user to download any available updates.
[0082] If server 130 determines that the mobile device’s CGM application 208 and operating system are partially
compatible, then server 130 may transmit a message at 735 indicating the same to mobile device 202. For example,
message 735 may be similar to message 465 and may cause CGM application 208 to operate in a safe mode by disabling
one or more ancillary functions as described above with respect to FIG. 4. In some implementations, CGM application
208 may also display graphical user interface view 620 to indicate that one or more ancillary modules have been disabled
and to prompt the user to download any available updates.

Examples

[0083] The following examples are illustrative of several embodiments and implementations in accordance with the
present technology. Other example embodiments and implementations of the present technology may be presented
prior to the following fisted examples, or after the following listed examples.
[0084] In some embodiments in accordance with the present technology (example 1), a method includes receiving,
by at least one processor, one or more data values from a user equipment having a glucose monitoring application
installed on the user equipment, the one or more data values characterizing a version of the glucose monitoring application,
a version of an operating system installed on the user equipment, and one or more attributes of the user equipment;
determining, by the at least one processor, whether the glucose monitoring application is compatible with the operating
system by at least comparing the received one or more data values to one or more test values in a configuration file,
the one or more test values including one or more of a range of compatible operating system versions, a wildcard entry
of compatible operating system versions, and a regular expression of compatible user equipment attributes; and sending,
by the at least one processor, a message to the user equipment based on the determining, the message causing the
glucose monitoring application to operate in one or more of a normal mode, a safe mode, and a non-operational mode.

Table 1. Relationship Between Composite Scores and Levels of Compatibility.

Composite Score Level of Compatibility

0-100 Incompatible

101-200 Partially compatible

>201 Fully compatible
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[0085] Example 2 includes the method of example 1, in which the one or more data values are received from the user
equipment when the glucose monitoring application is launched, when the glucose monitoring application is updated,
when the glucose monitoring application is being used, or when the glucose monitoring application is idling.
[0086] Example 3 includes the method of example 1, in which the one or more data values are received from the user
equipment when the operating system is updated.
[0087] Example 4 includes the method of example 1, in which the one or more data values are received from the user
equipment when the user equipment is turned on or when the user equipment receives a request from a server com-
municatively coupled with the user equipment.
[0088] Example 5 includes the method of example 1, in which the one or more attributes of the user equipment comprise
a manufacturer of the user equipment and a model of the user equipment.
[0089] Example 6 includes the method of example 1, in which the message causes the user equipment to display a
user interface view on the user equipment while the glucose monitoring application is in the safe mode, the user interface
view indicating that one or more ancillary functions are disabled.
[0090] Example 7 includes the method of example 6, in which the one or more ancillary functions comprise entering
events associated with food consumption.
[0091] Example 8 includes the method of example 6, in which the user interface view further indicates that an update
for the glucose monitoring application is available.
[0092] Example 9 includes the method of example 1, in which the message causes the user equipment to display a
user interface view on the user equipment while the glucose monitoring application is in the non-operational mode, the
user interface view indicating that one or more core functions are disabled.
[0093] Example 10 includes the method of example 9, in which the one or more core functions comprise one or more
of generating an alert, displaying a glucose level, and prompting calibration of a glucose sensor assembly.
[0094] Example 11 includes the method of example 1, further including sending, by at least one processor, the message
a predetermined quantity of times while the glucose monitoring application is operating in the safe mode or the non-
operational mode.
[0095] Example 12 includes the method of example 1, in which the one or more data values further includes identification
information of a transmitter unit of a glucose sensor assembly wearable by a patient user, in which the identification
information of the transmitter unit includes one or both of a transmitter device version number and a software version
number, and in which the identification information of the transmitter unit is provided to the user equipment in an adver-
tisement packet transmitted from the transmitter to the user equipment; and the method further including determining,
by the at least one processor, whether the transmitter unit is compatible with the user equipment by at least comparing
the received one or more data values to the one or more test values in the configuration file.
[0096] In some embodiments in accordance with the present technology (example 13), a method includes receiving,
by at least one processor, one or more data values from a user equipment having a glucose monitoring application
installed on the user equipment, the one or more data values representing results from one or more self-tests performed
on the user equipment, the one or more self-tests validating one or more features of one or more of the glucose monitoring
application and the user equipment; determining, by the at least one processor, whether the glucose monitoring application
is compatible with the operating environment based at least on a comparison of the one or more data values with a
predetermined list of self-tests; and sending, by the at least one processor, a message to the user equipment based on
the determining, the message causing the glucose monitoring application to operate in one or more of a normal mode,
a safe mode, and a non-operational mode.
[0097] Example 14 includes the method of example 13, in which the determining further comprises generating a
composite score based on the one or more data values, in which the composite score is a weighted sum of the one or
more data values, an average of the one or more data values, a weighted average of the one or more data values, or
a statistical mode of the one or more data values.
[0098] Example 15 includes the method of example 13, in which the one or more self-tests comprise one or more of
a screenshot comparison self-test, a notification self-test, a layout self-test, a string self-test, a color comparison self-
test, a user equipment state self-test, and a self-test of one or more systems of the user equipment.
[0099] Example 16 includes the method of example 13, in which the one or more self-tests are performed on the user
equipment when the glucose monitoring application is launched, when the glucose monitoring application is updated,
when the glucose monitoring application is being used, or when the glucose monitoring application is idling.
[0100] Example 17 includes the method of example 13, in which the operating environment includes one or more of
an operating system installed on the user equipment and an application which impacts operation of the glucose monitoring
application.
[0101] Example 18 includes the method of example 17, in which the one or more self-tests are performed on the user
equipment when the operating system is updated.
[0102] Example 19 includes the method of example 13, in which the one or more self-tests are performed on the user
equipment when the user equipment is turned on or when the user equipment receives a request from a server com-
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municatively coupled with the user equipment.
[0103] Example 20 includes the method of example 13, further including:
providing, by at least one processor, a script to the user equipment, the script causing the user equipment to perform
the one or more self-tests.
[0104] Example 21 includes the method of example 13, in which the one or more data values are individually received
after each of the one or more self-tests are performed or collectively received in a batch after all of the one or more self-
tests are performed on the user equipment.
[0105] Example 22 includes the method of example 13, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the safe mode, the user
interface view indicating that one or more ancillary functions are disabled.
[0106] Example 23 includes the method of example 13, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the non-operational mode,
the user interface view indicating that one or more core functions are disabled.
[0107] Example 24 includes the method of example 13, in which the glucose monitoring application is associated with
a wearable glucose sensor assembly including a transmitter unit that wirelessly communicates with the user equipment,
and in which the one or more self-tests further includes a validation of the transmitter unit compatible with the user
equipment based on validating identification information of the transmitter unit including one or both of a transmitter
device version number and a software version number with configuration information of the user equipment and the
glucose monitoring application; the method further including:
determining, by the at least one processor, whether the transmitter unit is compatible with the user equipment based at
least on a comparison of the one or more data values with the predetermined list of self-tests.
[0108] In some embodiments in accordance with the present technology (example 25), a system includes at least one
processor; and at least one memory including code which when executed by the at least one processor causes operations
of the system including receiving, by the at least one processor, one or more data values from a user equipment having
a glucose monitoring application installed on the user equipment, the one or more data values characterizing a version
of the glucose monitoring application, a version of an operating system installed on the user equipment, and one or more
attributes of the user equipment, determining, by the at least one processor, whether the glucose monitoring application
is compatible with the operating system by at least comparing the received one or more data values to one or more test
values in a configuration file, the one or more test values including one or more of a range of compatible operating
system versions, a wildcard entry of compatible operating system versions, and a regular expression of compatible user
equipment attributes, and sending, by the at least one processor, a message to the user equipment based on the
determining, the message causing the glucose monitoring application to operate in one or more of a normal mode, a
safe mode, and a non-operational mode.
[0109] Example 26 includes the system of example 25, in which the one or more data values are received from the
user equipment when the glucose monitoring application is launched, when the glucose monitoring application is updated,
when the glucose monitoring application is being used, or when the glucose monitoring application is idling.
[0110] Example 27 includes the system of example 25, in which the one or more data values are received from the
user equipment when the operating system is updated.
[0111] Example 28 includes the system of example 25, in which the one or more data values are received from the
user equipment when the user equipment is turned on or when the user equipment receives a request from a server
communicatively coupled with the user equipment.
[0112] Example 29 includes the system of example 25, in which the one or more attributes of the user equipment
comprise a manufacturer of the user equipment and a model of the user equipment.
[0113] Example 30 includes the system of example 25, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the safe mode, the user
interface view indicating that one or more ancillary functions are disabled.
[0114] Example 31 includes the system of example 30, in which the one or more ancillary functions comprise entering
events associated with food consumption.
[0115] Example 32 includes the system of example 30, in which the user interface view further indicates that an update
for the glucose monitoring application is available.
[0116] Example 33 includes the system of example 25, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the non-operational mode,
the user interface view indicating that one or more core functions are disabled.
[0117] Example 34 includes the system of example 33, in which the one or more core functions comprise one or more
of generating an alert, displaying a glucose level, and prompting calibration of a glucose sensor assembly.
[0118] Example 35 includes the system of example 25, in which the operations further comprise sending, by at least
one processor, the message a predetermined quantity of times while the glucose monitoring application is operating in
the safe mode or the non-operational mode.
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[0119] Example 36 includes the system of example 25, in which the one or more data values further includes identi-
fication information of a transmitter unit of a glucose sensor assembly wearable by a patient user, in which the identification
information of the transmitter unit includes one or both of a transmitter device version number and a software version
number, and in which the identification information of the transmitter unit is provided to the user equipment in an adver-
tisement packet transmitted from the transmitter to the user equipment; and in which the operations further include
determining, by the at least one processor, whether the transmitter unit is compatible with the user equipment by at least
comparing the received one or more data values to the one or more test values in the configuration file.
[0120] In some embodiments in accordance with the present technology (example 37), non-transitory computer-read-
able storage medium including program code which when executed by at least one processor causes operations that
include receiving, by the at least one processor, one or more data values from a user equipment having a glucose
monitoring application installed on the user equipment, the one or more data values characterizing a version of the
glucose monitoring application, a version of an operating system installed on the user equipment, and one or more
attributes of the user equipment; determining, by the at least one processor, whether the glucose monitoring application
is compatible with the operating system by at least comparing the received one or more data values to one or more test
values in a configuration file, the one or more test values including one or more of a range of compatible operating
system versions, a wildcard entry of compatible operating system versions, and a regular expression of compatible user
equipment attributes; and sending, by the at least one processor, a message to the user equipment based on the
determining, the message causing the glucose monitoring application to operate in one or more of a normal mode, a
safe mode, and a non-operational mode.
[0121] In some embodiments in accordance with the present technology (example 38), a system includes at least one
processor; and at least one memory including code which when executed by the at least one processor provides oper-
ations including receiving, by the at least one processor, one or more data values from a user equipment having a
glucose monitoring application installed on the user equipment, the one or more data values representing results from
one or more self-tests performed on the user equipment, the one or more self-tests validating one or more features of
one or more of the glucose monitoring application and the user equipment, determining, by the at least one processor,
whether the glucose monitoring application is compatible with the operating environment based at least on a comparison
of the one or more data values with a predetermined list of self-tests, and sending, by the at least one processor, a
message to the user equipment based on the determining, the message causing the glucose monitoring application to
operate in one or more of a normal mode, a safe mode, and a non-operational mode.
[0122] Example 39 includes the system of example 38, in which the determining further comprises generating a
composite score based on the one or more data values, and in which the composite score is a weighted sum of the one
or more data values, an average of the one or more data values, a weighted average of the one or more data values,
or a statistical mode of the one or more data values.
[0123] Example 40 includes the system of example 38, in which the one or more self-tests comprise one or more of
a screenshot comparison self-test, a notification self-test, a layout self-test, a string self-test, a color comparison self-
test, a user equipment state self-test, and a self-test of one or more systems of the user equipment.
[0124] Example 41 includes the system of example 38, in which the one or more self-tests are performed on the user
equipment when the glucose monitoring application is launched, when the glucose monitoring application is updated,
when the glucose monitoring application is being used, or when the glucose monitoring application is idling.
[0125] Example 42 includes the system of example 38, in which the operating environment includes one or more of
an operating system installed on the user equipment and an application which impacts operation of the glucose monitoring
application.
[0126] Example 43 includes the system of example 42, in which the one or more self-tests are performed on the user
equipment when the operating system is updated.
[0127] Example 44 includes the system of example 38, in which the one or more self-tests are performed on the user
equipment when the user equipment is turned on or when the user equipment receives a request from a server com-
municatively coupled with the user equipment.
[0128] Example 45 includes the system of example 38, in which the operations further comprise providing, by at least
one processor, a script to the user equipment, the script causing the user equipment to perform the one or more self-tests.
[0129] Example 46 includes the system of example 38, in which the one or more data values are individually received
after each of the one or more self-tests are performed or collectively received in a batch after all of the one or more self-
tests are performed on the user equipment.
[0130] Example 47 includes the system of example 38, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the safe mode, the user
interface view indicating that one or more ancillary functions are disabled.
[0131] Example 48 includes the system of example 38, in which the message causes the user equipment to display
a user interface view on the user equipment while the glucose monitoring application is in the non-operational mode,
the user interface view indicating that one or more core functions are disabled.
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[0132] Example 49 includes the system of example 38, in which the glucose monitoring application is associated with
a wearable glucose sensor assembly including a transmitter unit that wirelessly communicates with the user equipment,
and in which the one or more self-tests further includes a validation of the transmitter unit compatible with the user
equipment based on validating identification information of the transmitter unit including one or both of a transmitter
device version number and a software version number with configuration information of the user equipment and the
glucose monitoring application; and in which the operations further comprise determining, by the at least one processor,
whether the transmitter unit is compatible with the user equipment based at least on a comparison of the one or more
data values with the predetermined list of self-tests.
[0133] In some embodiments in accordance with the present technology (example 50), non-transitory computer-read-
able storage medium including program code which when executed by at least one processor causes operations that
include receiving, by the at least one processor, one or more data values from a user equipment having a glucose
monitoring application installed on the user equipment, the one or more data values representing results from one or
more self-tests performed on the user equipment, the one or more self-tests validating one or more features of one or
more of the glucose monitoring application and the user equipment; determining, by the at least one processor, whether
the glucose monitoring application is compatible with the operating environment based at least on a comparison of the
one or more data values with a predetermined list of self-tests; and sending, by the at least one processor, a message
to the user equipment based on the determining, the message causing the glucose monitoring application to operate in
one or more of a normal mode, a safe mode, and a non-operational mode.
[0134] Various implementations of the subject matter described herein may be realized in digital electronic circuitry,
integrated circuitry, specially designed ASICs (application specific integrated circuits), computer hardware, firmware,
software, and/or combinations thereof. The circuitry may be affixed to a printed circuit board (PCB), or the like, and may
take a variety of forms, as noted. These various implementations may include implementation in one or more computer
programs that are executable and/or interpretable on a programmable system including at least one programmable
processor, which may be special or general purpose, coupled to receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input device, and at least one output device.
[0135] These computer programs (also known as programs, software, software applications, or code) include machine
instructions for a programmable processor, and may be implemented in a high-level procedural and/or object-oriented
programming language, and/or in assembly/machine language. As used herein, the term "machine-readable medium"
refers to any non-transitory computer program product, apparatus and/or device (e.g., magnetic discs, optical disks,
memory, Programmable Logic Devices (PLDs)) used to provide machine instructions and/or data to a programmable
processor, including a machine-readable medium that receives machine instructions.
[0136] To provide for interaction with a user, the subject matter described herein may be implemented on a computer
having a display device (e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor) for displaying information
to the user and a keyboard and a pointing device (e.g., a mouse or a trackball) by which the user may provide input to
the computer. Other kinds of devices may be used to provide for interaction with a user as well; for example, feedback
provided to the user may be any form of sensory feedback (e.g., visual feedback, audible feedback, or tactile feedback);
and input from the user may be received in any form, including acoustic, speech, or tactile input.
[0137] The subject matter described herein may be implemented in a computing system that includes a back-end
component (e.g., as a data server), or that includes a middleware component (e.g., an application server), or that includes
a front-end component (e.g., a client computer having a graphical user interface or a Web browser through which a user
may interact with an implementation of the subject matter described herein), or any combination of such back-end,
middleware, or front-end components. The components of the system may be interconnected by any form or medium
of digital data communication (e.g., a communication network). Examples of communication networks include a local
area network ("LAN"), a wide area network ("WAN"), and the Internet.
[0138] Although a few variations have been described in detail above, other modifications are possible. For example,
while the descriptions of specific implementations of the current subject matter discuss analytic applications, the current
subject matter is applicable to other types of software and data services access as well. Moreover, although the above
description refers to specific products, other products may be used as well. In addition, the logic flows depicted in the
accompanying figures and described herein do not require the particular order shown, or sequential order, to achieve
desirable results. Other implementations may be within the scope of the following claims.
[0139] While this patent document contains many specifics, these should not be construed as limitations on the scope
of any invention or of what may be claimed, but rather as descriptions of features that may be specific to particular
embodiments of particular inventions. Certain features that are described in this patent document in the context of
separate embodiments can also be implemented in combination in a single embodiment. Conversely, various features
that are described in the context of a single embodiment can also be implemented in multiple embodiments separately
or in any suitable subcombination. Moreover, although features may be described above as acting in certain combinations
and even initially claimed as such, one or more features from a claimed combination can in some cases be excised from
the combination, and the claimed combination may be directed to a subcombination or variation of a subcombination.



EP 3 370 602 B1

18

5

10

15

20

25

30

35

40

45

50

55

[0140] Similarly, while operations are depicted in the drawings in a particular order, this should not be understood as
requiring that such operations be performed in the particular order shown or in sequential order, or that all illustrated
operations be performed, to achieve desirable results. Moreover, the separation of various system components in the
embodiments described in this patent document should not be understood as requiring such separation in all embodi-
ments.
[0141] Only a few implementations and examples are described and other implementations, enhancements and var-
iations can be made based on what is described and illustrated in this patent document.

Claims

1. A method comprising:

receiving, by at least one processor, one or more data values from a user equipment (202) having a glucose
monitoring application installed on the user equipment, the one or more data values characterizing a version
of the glucose monitoring application, a version of an operating system installed on the user equipment, and
one or more attributes of the user equipment;
determining, by the at least one processor, whether the glucose monitoring application is compatible with the
operating system by at least comparing the received one or more data values to one or more test values in a
configuration file, the one or more test values comprising one or more of a range of compatible operating system
versions, a wildcard entry of compatible operating system versions, and a regular expression of compatible
user equipment attributes; and
sending, by the at least one processor, a message to the user equipment based on the determining, the message
causing the glucose monitoring application to operate in one of a normal mode, a safe mode, and a non-
operational mode;
wherein while the glucose monitoring application is in the safe mode one or more ancillary functions of the
glucose monitoring application are disabled;
wherein while the glucose monitoring application is in the non-operational mode, one or more core functions
are disabled; and
wherein the one or more core functions include one or more modules that are essential to the operation of the
glucose monitoring application and wherein the one or more ancillary functions include one or more modules
that are not essential to the operation of the glucose monitoring application.

2. The method of Claim 1, wherein the one or more data values are received from the user equipment when the glucose
monitoring application is launched, when the glucose monitoring application is updated, when the glucose monitoring
application is being used, or when the glucose monitoring application is idling.

3. The method of Claim 1, wherein the one or more data values are received from the user equipment when the
operating system is updated.

4. The method of Claim 1, wherein the one or more data values are received from the user equipment when the user
equipment is turned on or when the user equipment receives a request from a server communicatively coupled with
the user equipment.

5. The method of Claim 1, wherein the one or more attributes of the user equipment comprise a manufacturer of the
user equipment and a model of the user equipment.

6. The method of Claim 1, wherein the message causes the user equipment to display a user interface view on the
user equipment while the glucose monitoring application is in the safe mode, the user interface view indicating that
the one or more ancillary functions are disabled.

7. The method of Claim 6, wherein the one or more ancillary functions comprise entering events associated with food
consumption.

8. The method of Claim 6, wherein the user interface view further indicates that an update for the glucose monitoring
application is available.

9. The method of Claim 1, wherein the message causes the user equipment to display a user interface view on the
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user equipment while the glucose monitoring application is in the non-operational mode, the user interface view
indicating that the one or more core functions are disabled.

10. The method of Claim 9, wherein the one or more core functions comprise one or more of generating an alert,
displaying a glucose level, and prompting calibration of a glucose sensor assembly.

11. The method of Claim 1, further comprising sending, by at least one processor, the message a predetermined quantity
of times while the glucose monitoring application is operating in the safe mode or the non-operational mode.

12. The method of Claim 1, wherein the one or more data values further includes identification information of a transmitter
unit of a glucose sensor assembly wearable by a patient user, wherein the identification information of the transmitter
unit includes one or both of a transmitter device version number and a software version number, and wherein the
identification information of the transmitter unit is provided to the user equipment in an advertisement packet trans-
mitted from the transmitter to the user equipment; and the method further including determining, by the at least one
processor, whether the transmitter unit is compatible with the user equipment by at least comparing the received
one or more data values to the one or more test values in the configuration file.

13. A system comprising:

at least one processor; and
at least one memory including code which when executed by the at least one processor causes operations of
the system configured to carry out the method of any of preceding claim.

14. A non-transitory computer-readable storage medium including program code which when executed by at least one
processor causes operations comprising:

receiving, by the at least one processor, one or more data values from a user equipment having a glucose
monitoring application installed on the user equipment, the one or more data values characterizing a version
of the glucose monitoring application, a version of an operating system installed on the user equipment, and
one or more attributes of the user equipment;
determining, by the at least one processor, whether the glucose monitoring application is compatible with the
operating system by at least comparing the received one or more data values to one or more test values in a
configuration file, the one or more test values comprising one or more of a range of compatible operating system
versions, a wildcard entry of compatible operating system versions, and a regular expression of compatible
user equipment attributes; and
sending, by the at least one processor, a message to the user equipment based on the determining, the message
causing the glucose monitoring application to operate in one of a normal mode, a safe mode, and a non-
operational mode;
wherein while the glucose monitoring application is in the safe mode one or more ancillary functions of the
glucose monitoring application are disabled;
wherein while the glucose monitoring application is in the non-operational mode, one or more core functions
are disabled; and
wherein the one or more core functions include one or more modules that are essential to the operation of the
glucose monitoring application and wherein the one or more ancillary functions include one or more modules
that are not essential to the operation of the glucose monitoring application.

Patentansprüche

1. Verfahren, Folgendes umfassend:

Empfangen, durch mindestens einen Prozessor, eines oder mehrerer Datenwerte von einem Benutzergerät
(202) mit einer auf dem Benutzergerät installierten Glucose-Überwachungsanwendung, wobei der eine oder
die mehreren Datenwerte eine Version der Glucose-Überwachungsanwendung, eine Version eines auf dem
Benutzergerät installierten Betriebssystems und ein oder mehrere Attribute des Benutzergeräts kennzeichnen;
Bestimmen, durch den mindestens einen Prozessor, ob die Glucose-Überwachungsanwendung mit dem Be-
triebssystem kompatibel ist, durch mindestens das Vergleichen des empfangenen einen oder mehrerer Daten-
werte mit einem oder mehreren Testwerten in einer Konfigurationsdatei, wobei der eine oder die mehreren
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Testwerte eine oder mehrere aus einer Reihe von kompatiblen Betriebssystemversionen, einen Platzhalterein-
trag von kompatiblen Betriebssystemversionen und/oder einen regulären Ausdruck von kompatiblen Benutz-
ergerät-Attributen umfassen; und
Senden, durch den mindestens einen Prozessor, einer Nachricht an das Benutzergerät, basierend auf dem
Bestimmen, wobei die Nachricht bewirkt, dass die Glucose-Überwachungsanwendung in einem der folgenden
Modi arbeitet: Normalmodus, Sicherheitsmodus und Nicht-Betriebsmodus;
wobei, während sich die Glucose-Überwachungsanwendung im Sicherheitsmodus befindet, eine oder mehrere
Hilfsfunktionen der Glucose-Überwachungsanwendung deaktiviert sind;
wobei, während sich die Glucose-Überwachungsanwendung im Nicht-Betriebsmodus befindet, eine oder meh-
rere Kernfunktionen deaktiviert sind; und
wobei die eine oder die mehreren Kernfunktionen ein oder mehrere Module umfassen, die für den Betrieb der
Glucose-Überwachungsanwendung notwendig sind, und wobei die eine oder die mehreren Hilfsfunktionen ein
oder mehrere Module umfassen, die für den Betrieb der Glucose-Überwachungsanwendung nicht notwendig
sind.

2. Verfahren nach Anspruch 1, wobei der eine oder mehrere Datenwerte von der Benutzerausrüstung empfangen
werden, wenn die Glucose-Überwachungsanwendung gestartet wird, wenn die Glucose-Überwachungsanwendung
aktualisiert wird, wenn die Glucose-Überwachungsanwendung verwendet wird oder wenn die Glucose-Überwa-
chungsanwendung im Ruhezustand ist.

3. Verfahren nach Anspruch 1, wobei der eine oder mehrere Datenwerte vom Benutzergerät empfangen werden, wenn
das Betriebssystem aktualisiert wird.

4. Verfahren nach Anspruch 1, wobei der eine oder mehrere Datenwerte von dem Benutzergerät empfangen werden,
wenn das Benutzergerät eingeschaltet ist oder wenn das Benutzergerät eine Anforderung von einem Server emp-
fängt, der kommunikativ mit dem Benutzergerät gekoppelt ist.

5. Verfahren nach Anspruch 1, wobei das eine oder die mehreren Attribute des Benutzergeräts einen Hersteller des
Benutzergeräts und ein Modell des Benutzergeräts umfassen.

6. Verfahren nach Anspruch 1, wobei die Nachricht das Benutzergerät veranlasst, eine Benutzeroberflächen-Ansicht
auf dem Benutzergerät anzuzeigen, während sich die Glucose-Überwachungsanwendung im Sicherheitsmodus
befindet, wobei die Benutzeroberflächen-Ansicht anzeigt, dass die eine oder mehrere Hilfsfunktionen deaktiviert sind.

7. Verfahren nach Anspruch 6, wobei die eine oder mehrere Hilfsfunktionen das Eingeben von Ereignissen im Zusam-
menhang mit dem Lebensmittelkonsum umfassen.

8. Verfahren nach Anspruch 6, wobei die Benutzeroberflächen-Ansicht weiterhin anzeigt, dass ein Update für die
Glucose-Überwachungsanwendung verfügbar ist.

9. Verfahren nach Anspruch 1, wobei die Nachricht bewirkt, dass das Benutzergerät eine Benutzeroberflächen-Ansicht
auf dem Benutzergerät anzeigt, während sich die Glucose-Überwachungsanwendung im Nicht-Betriebsmodus be-
findet, wobei die Benutzeroberflächen-Ansicht anzeigt, dass die eine oder mehrere Kernfunktionen deaktiviert sind.

10. Verfahren nach Anspruch 9, wobei die eine oder mehrere Kernfunktionen eine oder mehrere der folgenden Funk-
tionen umfassen: Erzeugen eines Alarms, Anzeigen eines Glucosespiegels und Auffordern zur Kalibrierung einer
Glucose-Sensoranordnung.

11. Verfahren nach Anspruch 1, ferner umfassend das Senden der Nachricht durch mindestens einen Prozessor eine
vorbestimmte Anzahl von Malen, während die Glucose-Überwachungsanwendung im Sicherheitsmodus oder im
Nicht-Betriebsmodus arbeitet.

12. Verfahren nach Anspruch 1, wobei der eine oder die mehreren Datenwerte ferner Identifikationsinformationen einer
Sendereinheit einer Glucose-Sensoranordnung enthalten, die von einem Patientenbenutzer getragen werden kann,
wobei die Identifikationsinformationen der Sendereinheit eine Sendergerät-Versionsnummer und/oder eine Softwa-
re-Versionsnummer enthalten, und wobei die Identifikationsinformationen der Sendereinheit dem Benutzergerät in
einem Werbematerial-Paket bereitgestellt werden, das vom Sender zum Benutzergerät übertragen wird; und
wobei das Verfahren weiterhin das Bestimmen durch den mindestens einen Prozessor umfasst, ob die Sendeeinheit
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mit dem Benutzergerät kompatibel ist, indem mindestens die empfangenen ein oder mehreren Datenwerte mit den
ein oder mehreren Testwerten in der Konfigurationsdatei verglichen werden.

13. System, umfassend:

mindestens einen Prozessor; und
mindestens einen Speicher mit einem Code, der bei seiner Ausführung durch den mindestens einen Prozessor
Operationen des Systems bewirkt, die konfiguriert sind, um das Verfahren nach einem der vorhergehenden
Ansprüche auszuführen.

14. Nicht-flüchtiges computerlesbares Speichermedium mit einem Programmcode, der bei seiner Ausführung durch
mindestens einen Prozessor Operationen bewirkt, die Folgendes umfassen:

Empfangen, durch den mindestens einen Prozessor, eines oder mehrerer Datenwerte von einem Benutzergerät
mit einer auf dem Benutzergerät installierten Glucose-Überwachungsanwendung, wobei der eine oder die meh-
reren Datenwerte eine Version der Glucose-Überwachungsanwendung, eine Version eines auf dem Benutzer-
gerät installierten Betriebssystems und ein oder mehrere Attribute des Benutzergeräts kennzeichnen;
Bestimmen, durch den mindestens einen Prozessor, ob die Glucose-Überwachungsanwendung mit dem Be-
triebssystem kompatibel ist, durch mindestens das Vergleichen des empfangenen einen oder mehrerer Daten-
werte mit einem oder mehreren Testwerten in einer Konfigurationsdatei, wobei der eine oder die mehreren
Testwerte eine oder mehrere aus einer Reihe von kompatiblen Betriebssystemversionen, einen Platzhalterein-
trag von kompatiblen Betriebssystemversionen und/oder einen regulären Ausdruck von kompatiblen Benutz-
ergerät-Attributen umfassen; und
Senden, durch den mindestens einen Prozessor, einer Nachricht an das Benutzergerät, basierend auf dem
Bestimmen, wobei die Nachricht bewirkt, dass die Glucose-Überwachungsanwendung in einem der folgenden
Modi arbeitet: Normalmodus, Sicherheitsmodus und Nicht-Betriebsmodus;
wobei, während sich die Glucose-Überwachungsanwendung im Sicherheitsmodus befindet, eine oder mehrere
Hilfsfunktionen der Glucose-Überwachungsanwendung deaktiviert sind;
wobei, während sich die Glucose-Überwachungsanwendung im Nicht-Betriebsmodus befindet, eine oder meh-
rere Kernfunktionen deaktiviert sind; und
wobei die eine oder die mehreren Kernfunktionen ein oder mehrere Module umfassen, die für den Betrieb der
Glucose-Überwachungsanwendung notwendig sind, und wobei die eine oder die mehreren Hilfsfunktionen ein
oder mehrere Module umfassen, die für den Betrieb der Glucose-Überwachungsanwendung nicht notwendig
sind.

Revendications

1. Procédé comprenant :

la réception, par au moins un processeur, d’une ou de plusieurs valeurs de données provenant d’un équipement
d’utilisateur (202) sur lequel est installée une application de surveillance du glucose, la ou les valeurs de données
caractérisant une version de l’application de surveillance du glucose, une version d’un système d’exploitation
installé sur l’équipement d’utilisateur et un ou plusieurs attributs de l’équipement d’utilisateur ;
la détermination, par l’au moins un processeur, de l’éventuelle compatibilité de l’application de surveillance du
glucose avec le système d’exploitation, par comparaison au moins d’une ou de plusieurs valeurs de données
reçues à une ou à plusieurs valeurs de test dans un fichier de configuration, la ou les valeurs de test comprenant
une ou plusieurs versions d’une gamme de versions compatibles de systèmes d’exploitation, une entrée gé-
nérique de versions compatibles de système d’exploitation et une expression régulière d’attributs compatibles
d’équipement d’utilisateur ; et
l’envoi, par l’au moins un processeur, d’un message à l’équipement d’utilisateur en fonction de la détermination,
le message amenant l’application de surveillance du glucose à fonctionner dans un mode normal, dans un
mode sans échec ou dans un mode non opérationnel ;
une ou plusieurs fonctions auxiliaires de l’application de surveillance du glucose étant désactivées lorsque
l’application de surveillance du glucose est en mode sans échec ;
une ou plusieurs fonctions de base étant désactivées lorsque l’application de surveillance du glucose est en
mode non opérationnel ; et
la ou les fonctions de base comprenant un ou plusieurs modules qui sont essentiels au fonctionnement de
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l’application de surveillance du glucose et la ou les fonctions auxiliaires comprenant un ou plusieurs modules
qui ne sont pas essentiels au fonctionnement de l’application de surveillance du glucose.

2. Procédé selon la revendication 1, selon lequel la ou les valeurs de données sont reçues en provenance de l’équi-
pement d’utilisateur lorsque l’application de surveillance du glucose est lancée, lorsque l’application de surveillance
du glucose est mise à jour, lorsque l’application de surveillance du glucose est utilisée ou lorsque l’application de
surveillance du glucose fonctionne au ralenti.

3. Procédé selon la revendication 1, selon lequel la ou les valeurs de données sont reçues en provenance de l’équi-
pement d’utilisateur lorsque le système d’exploitation est mis à jour.

4. Procédé selon la revendication 1, selon lequel la ou les valeurs de données sont reçues en provenance de l’équi-
pement d’utilisateur lorsque l’équipement d’utilisateur est mis sous tension ou lorsque l’équipement d’utilisateur
reçoit une demande en provenance d’un serveur couplé en communication avec l’équipement d’utilisateur.

5. Procédé selon la revendication 1, selon lequel l’attribut ou les attributs de l’équipement d’utilisateur comprennent
un fabricant de l’équipement d’utilisateur et un modèle de l’équipement d’utilisateur.

6. Procédé selon la revendication 1, selon lequel le message amène l’équipement d’utilisateur à afficher une vue
d’interface utilisateur sur l’équipement d’utilisateur lorsque l’application de surveillance du glucose est en mode
sans échec, la visualisation d’interface d’utilisateur indiquant que la ou les fonctions auxiliaires sont désactivées.

7. Procédé selon la revendication 6, selon lequel la ou les fonctions auxiliaires comprennent la saisie d’événements
associés à la consommation d’aliments.

8. Procédé selon la revendication 6, selon lequel la vue d’interface d’utilisateur indique en outre qu’une mise à jour
est disponible pour l’application de surveillance du glucose.

9. Procédé selon la revendication 1, selon lequel le message amène l’équipement d’utilisateur à afficher une vue
d’interface d’utilisateur sur l’équipement d’utilisateur lorsque l’application de surveillance du glucose est en mode
non opérationnel, la vue d’interface d’utilisateur indiquant que la ou les fonctions de base sont désactivées.

10. Procédé selon la revendication 9, selon lequel la ou les fonctions de base comprennent une ou plusieurs des
fonctions que sont la production d’une alerte, l’affichage d’un niveau de glucose et la demande d’étalonnage d’un
ensemble capteur de glucose.

11. Procédé selon la revendication 1, comprenant en outre l’envoi, par au moins un processeur, du message un nombre
prédéterminé de fois lorsque l’application de surveillance du glucose fonctionne en mode sans échec ou en mode
non opérationnel.

12. Procédé selon la revendication 1, selon lequel la ou les valeurs de données comprennent en outre des informations
d’identification d’une unité émettrice d’un ensemble capteur de glucose portable par un utilisateur patient, les infor-
mations d’identification de l’unité émettrice comprenant un numéro de version de dispositif émetteur ou un numéro
de version de logiciel ou les deux et les informations d’identification de l’unité émettrice étant fournies à l’équipement
d’utilisateur dans un paquet d’annonce transmis de l’émetteur à l’équipement d’utilisateur ; et
le procédé comprenant en outre la détermination, par l’au moins un processeur, de l’éventuelle compatibilité de
l’unité émettrice avec l’équipement d’utilisateur, par comparaison au moins de la ou des valeurs de données reçues
à la ou aux valeurs de test dans le fichier de configuration.

13. Système comprenant :

au moins un processeur ; et
au moins une mémoire comprenant un code qui, lorsqu’il est exécuté par l’au moins un processeur, amène des
opérations du système configuré à exécuter le procédé selon l’une des revendications précédentes.

14. Support non transitoire de stockage lisible par ordinateur comprenant un code de programme qui, lorsqu’il est
exécuté par au moins un processeur, entraîne des opérations comprenant :
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la réception, par l’au moins un processeur, d’une ou de plusieurs valeurs de données provenant d’un équipement
d’utilisateur sur lequel est installée une application de surveillance du glucose, la ou les valeurs de données
caractérisant une version de l’application de surveillance du glucose, une version d’un système d’exploitation
installé sur l’équipement d’utilisateur et un ou plusieurs attributs de l’équipement d’utilisateur ;
la détermination, par l’au moins un processeur, de l’éventuelle compatibilité de l’application de surveillance du
glucose avec le système d’exploitation, par comparaison au moins d’une ou de plusieurs valeurs de données
reçues à une ou plusieurs valeurs de test dans un fichier de configuration, la ou les valeurs de test comprenant
une ou plusieurs versions d’une gamme de versions compatibles de systèmes d’exploitation, une entrée gé-
nérique de versions compatibles de système d’exploitation et une expression régulière d’attributs compatibles
d’équipement d’utilisateur ; et
l’envoi, par l’au moins un processeur, d’un message à l’équipement d’utilisateur en fonction de la détermination,
le message amenant l’application de surveillance du glucose à fonctionner dans un mode normal, dans un
mode sans échec ou dans un mode non opérationnel ;
une ou plusieurs fonctions auxiliaires de l’application de surveillance du glucose étant désactivées lorsque
l’application de surveillance du glucose est en mode sans échec ;
une ou plusieurs fonctions de base étant désactivées lorsque l’application de surveillance du glucose est en
mode non opérationnel ; et
la ou les fonctions de base comprenant un ou plusieurs modules qui sont essentiels au fonctionnement de
l’application de surveillance du glucose et la ou les fonctions auxiliaires comprenant un ou plusieurs modules
qui ne sont pas essentiels au fonctionnement de l’application de surveillance du glucose.
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