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DESCRIPTION

Description

BACKGROUND

[0001] The detection of the level of glucose or other analytes, such as lactate, oxygen or the
like, in certain individuals is vitally important to their health. For example, the monitoring of
glucose is particularly important to individuals with diabetes. Diabetics may need to monitor
glucose levels to determine when insulin is needed to reduce glucose levels in their bodies or
when additional glucose is needed to raise the level of glucose in their bodies.

[0002] Devices have been developed for continuous or automatic monitoring of analytes, such
as glucose, in bodily fluid such as in the blood stream or in interstitial fluid. Some of these
analyte measuring devices are configured so that at least a portion of the devices are
positioned below a skin surface of a user, e.g., in a blood vessel or in the subcutaneous tissue
of a user.

[0003] US 2009/143725 discloses a method and device for outputting one or more signals
associated with a monitored analyte level of an individual, the one or more signals including a
substantially real time monitored analyte level and a rate of change information associated with
the monitored analyte level.

[0004] US 2010/057042 discloses a method and device for monitoring control parameters in a
closed loop control operation including continuously monitoring glucose level and automatic
administration of a medication. Closed loop operation parameters are monitored and a
predictive modeling analysis of the monitored closed loop control operation parameters
associated with the medication delivery and analyte sensor are performed to determine a
predictive glucose response. Thereafter, the determined predictive glucose response is
compared with the corresponding monitored analyte sensor signal and a sensor signal
condition based on the comparison is determined. For example, based on the comparison, the
sensor signal condition may indicate a signal attenuation condition of the glucose sensor.

SUMMARY

[0005] The invention provides a computer-implemented method as defined in claim 1 and an
analyte monitoring system as defined in claim 7. Preferred embodiments of the invention are
defined in the dependent claims.
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[0006] The disclosure further includes a computer-implemented method for determining the
existence of a potential event and causing a request for confirmation of the potential event to
be displayed to the user; and treating first analyte data as more reliable than second analyte
data if the potential event is confirmed by the user. In some aspects, the method further
comprises determining a recommended insulin dose based upon analyte data received from a
continuous analyte monitor. The analyte data is generated by an in vivo analyte sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 shows a data monitoring and management system such as, for example, an analyte
(e.g., glucose) monitoring system in accordance with certain embodiments of the present
disclosure;

FIG. 2 illustrates a data monitoring and management system for real time glucose
measurement data acquisition and processing in one aspect of the present disclosure;

FIG. 3 is a block diagram of a receiver/monitor unit such as that shown in FIG. 1 in accordance
with certain embodiments;

FIG. 4 is a flow chart illustrating a method for determining a recommended insulin dose based
upon analyte data received from a continuous analyte monitor in accordance with certain
embodiments of the present disclosure;

FIG. 5 is a graph depicting a percentage change to a recommended insulin dose based upon a
glucose rate-of-change in accordance with certain embodiments of the present disclosure;

FIG. 6 is a flow chart illustrating a method for determining a recommended insulin dose based
upon analyte data received from a continuous analyte monitor in accordance with certain
embodiments of the present disclosure;

FIG. 7 is a flow chart illustrating a method for determining a recommended insulin dose based
upon analyte data received from a continuous analyte monitor in accordance with certain
embodiments of the present disclosure; and

FIG. 8 is a graph depicting trend-adjusted insulin correction based upon the glucose value or
the glucose rate-of-change.

DETAILED DESCRIPTION

[0008] FIG. 1 shows a data monitoring and management system such as, for example, an
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analyte (e.g., glucose) monitoring system in accordance with certain embodiments of the
present disclosure. Embodiments of the subject disclosure are described primarily with respect
to glucose monitoring devices and systems, and methods of using two or more devices in a
glucose monitoring system to reduce the likelihood of a failure of one or more of the devices in
the glucose monitoring system going unnoticed by a user.

[0009] Analytes that may be monitored include, but are not limited to, acetyl choline, amylase,
bilirubin, cholesterol, chorionic gonadotropin, creatine kinase (e.g., CK-MB), creatine, DNA,
fructosamine, glucose, glutamine, growth hormones, hormones, ketones, lactate, peroxide,
prostate-specific antigen, prothrombin, RNA, thyroid stimulating hormone, and troponin. The
concentration of drugs, such as, for example, antibiotics (e.g., gentamicin, vancomycin, and
the like), digitoxin, digoxin, drugs of abuse, theophylline, and warfarin, may also be monitored.
In the embodiments that monitor more than one analyte, the analytes may be monitored at the
same or different times.

[0010] Referring to FIG. 1, the analyte monitoring system 100 includes a sensor 101, a data
processing unit (e.g., sensor electronics) 102 connectable to the sensor 101, and a primary
receiver unit 104 which is configured to communicate with the data processing unit 102 via a
communication link 103. In aspects of the present disclosure, the sensor 101 and the data
processing unit (sensor electronics) 102 may be configured as a single integrated assembly
110. In certain embodiments, the integrated sensor and sensor electronics assembly 110 may
be configured as an on-body patch device. In such embodiments, the on-body patch device
may be configured for, for example, RFID or RF communication with a reader device/receiver
unit, and/or an insulin pump.

[0011] In certain embodiments, the primary receiver unit 104 may be further configured to
transmit data to a data processing terminal 105 to evaluate or otherwise process or format
data received by the primary receiver unit 104. The data processing terminal 105 may be
configured to receive data directly from the data processing unit 102 via a communication link
which may optionally be configured for bi-directional communication. Further, the data
processing unit 102 may include a transmitter or a transceiver to transmit and/or receive data
to and/or from the primary receiver unit 104, the data processing terminal 105 or optionally the
secondary receiver unit 106.

[0012] Also shown in FIG. 1 is an optional secondary receiver unit 106 which is operatively
coupled to the communication link and configured to receive data transmitted from the data
processing unit 102. The secondary receiver unit 106 may be configured to communicate with
the primary receiver unit 104, as well as the data processing terminal 105. The secondary
receiver unit 106 may be configured for bi-directional wireless communication with each of the
primary receiver unit 104 and the data processing terminal 105. As discussed in further detail
below, in certain embodiments the secondary receiver unit 106 may be a de-featured receiver
as compared to the primary receiver unit 104, i.e., the secondary receiver unit 106 may include
a limited or minimal number of functions and features as compared with the primary receiver
unit 104. As such, the secondary receiver unit 106 may include a smaller (in one or more,
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including all, dimensions), compact housing or be embodied in a device such as a wrist watch,
arm band, etc., for example. Alternatively, the secondary receiver unit 106 may be configured
with the same or substantially similar functions and features as the primary receiver unit 104.
The secondary receiver unit 106 may include a docking portion to be mated with a docking
cradle unit for placement by, e.g., the bedside for night time monitoring, and/or bi-directional
communication device.

[0013] Only one sensor 101, data processing unit 102 and data processing terminal 105 are
shown in the embodiment of the analyte monitoring system 100 illustrated in FIG. 1. However,
it will be appreciated by one of ordinary skill in the art that the analyte monitoring system 100
may include more than one sensor 101 and/or more than one data processing unit 102, and/or
more than one data processing terminal 105.

[0014] The analyte monitoring system 100 may be a continuous monitoring system, or semi-
continuous, or a discrete monitoring system. In a multicomponent environment, each
component may be configured to be uniquely identified by one or more of the other
components in the system so that communication conflict may be readily resolved between the
various components within the analyte monitoring system 100. For example, unique IDs,
communication channels, and the like, may be used.

[0015] In certain embodiments, the sensor 101 is physically positioned in or on the body of a
user whose analyte level is being monitored. The data processing unit 102 is coupleable to the
sensor 101 so that both devices are positioned in or on the user's body, with at least a portion
of the analyte sensor 101 positioned transcutaneously. The data processing unit 102 in certain
embodiments may include a portion of the sensor 101 (proximal section of the sensor in
electrical communication with the data processing unit 102) which is encapsulated within or on
the printed circuit board of the data processing unit 102 with, for example, potting material or
other protective material. The data processing unit 102 performs data processing functions,
where such functions may include but are not limited to, filtering and encoding of data signals,
each of which corresponds to a sampled analyte level of the user, for transmission to the
primary receiver unit 104 via the communication link 103. In one embodiment, the sensor 101
or the data processing unit 102 or a combined sensor/data processing unit may be wholly
implantable under the skin layer of the user.

[0016] In one aspect, the primary receiver unit 104 may include an analog interface section
including an RF receiver and an antenna that is configured to communicate with the data
processing unit 102 via the communication link 103, and a data processing section for
processing the received data from the data processing unit 102 such as data decoding, error
detection and correction, data clock generation, and/or data bit recovery.

[0017] In operation, the primary receiver unit 104 in certain embodiments is configured to
synchronize with the data processing unit 102 to uniquely identify the data processing unit 102,
based on, for example, an identification information of the data processing unit 102, and
thereafter, to periodically receive signals transmitted from the data processing unit 102
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associated with the monitored analyte levels detected by the sensor 101. That is, when
operating in the CGM mode, the receiver unit 104 in certain embodiments is configured to
automatically receive data related to the analyte level of a user from the analyte sensor/sensor
electronics when the communication link (e.g., RF range) is maintained between these
components.

[0018] Referring again to FIG. 1, the data processing terminal 105 may include a personal
computer, portable data processing devices or computers such as a laptop computer or a
handheld device (e.g., personal digital assistants (PDAs), communication devices such as a
cellular phone (e.g., a multimedia and Internet-enabled mobile phone such as an iPhone, a
Blackberry device, a Palm device such as Palm Pre, Treo, or similar phone), mp3 player,
pager, and the like), drug delivery device, insulin pump, each of which may be configured for
data communication with the receiver via a wired or a wireless connection. Additionally, the
data processing terminal 105 may further be connected to a data network (not shown).

[0019] The data processing terminal 105 may include an infusion device such as an insulin
infusion pump or the like, which may be configured to administer insulin to patients, and which
may be configured to communicate with the primary receiver unit 104 for receiving, among
others, the measured analyte level. Alternatively, the primary receiver unit 104 may be
configured to integrate an infusion device therein so that the primary receiver unit 104 is
configured to administer insulin (or other appropriate drug) therapy to patients, for example, for
administering and modifying basal profiles, as well as for determining appropriate boluses for
administration based on, among others, the detected analyte levels received from the data
processing unit 102. An infusion device may be an external device or an internal device (wholly
implantable in a user). An insulin bolus calculator may be operatively coupled to the primary
receiver unit 104 to determine an insulin dose that is required based upon the analyte data
received from the sensor device/electronics.

[0020] In particular embodiments, the data processing terminal 105, which may include an
insulin pump, may be configured to receive the analyte signals from the data processing unit
102, and thus, incorporate the functions of the primary receiver unit 104 including data
processing for managing the patient's insulin therapy and analyte monitoring. In certain
embodiments, the communication link 103 as well as one or more of the other communication
interfaces shown in FIG. 1 may use one or more of an RF communication protocol, an infrared
communication protocol, a Bluetooth enabled communication protocol, an 802.11x wireless
communication protocol, or an equivalent wireless communication protocol which would allow
secure, wireless communication of several units (for example, per HIPAA requirements) while
avoiding potential data collision and interference.

[0021] As described in aspects of the present disclosure, the analyte monitoring system may
include an on-body patch device with a thin profile that can be worn on the arm or other
locations on the body (and under clothing worn by the user or the patient), the on-body patch
device including an analyte sensor and circuitry and components for operating the sensor and
processing and storing signals, received from the sensor as well as for communication with the
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reader device. For example, one aspect of the on-body patch device may include electronics to
sample the voltage signal received from the analyte sensor in fluid contact with the body fluid,
and to process the sampled voltage signals into the corresponding glucose values and/or store
the sampled voltage signal as raw data, and to process the raw data.

[0022] In certain embodiments, the on-body patch device includes an antenna such as a loop
antenna to receive RF power from an external device such as the reader device/receiver unit
described above, electronics to convert the RF power received via the antenna into DC (direct
current) power for the on-body patch device circuitry, communication module or electronics to
detect commands received from the reader device, and communication component to transmit
data to the reader device, a low capacity battery for providing power to sensor sampling
circuitry (for example, the analog front end circuitry of the on-body patch device in signal
communication with the analyte sensor), one or more non-volatile memory or storage device to
store data including raw signals from the sensor or processed data based on the raw sensor
signals. More specifically, in the on operation demand mode, the on body patch device in
certain embodiments is configured to transmit real time analyte related data and/or stored
historical analyte related data, and/or functionality data when within the RF power range of the
reader device. As such, when the reader device is removed or positioned out of range relative
to the on body patch device, the on body patch device may no longer transmit the analyte
related data.

[0023] In certain embodiments, a data processing module/terminal may be provided in the
analyte monitoring system that is configured to operate as a data logger, interacting or
communicating with the on-body patch device by, for example, transmitting requests for
information to the on-body patch device, and storing the responsive information received from
the on-body patch device in one or more memory components of the data processing module
(e.g., repeater unit). Further, data processing module may be configured as a compact on-
body relay device to relay or retransmit the received analyte level information from the on-body
patch device to the reader device/receiver unit or the remote terminal or both. The data
processing module in one aspect may be physically coupled to the on-body patch device, for
example, on a single adhesive patch on the skin surface of the patient. Alternatively, the data
processing module may be positioned close to but not in contact with the on-body patch
device. For example, when the on-body patch device is positioned on the abdomen of the
patient, the data processing module may be worn on a belt of the patient or the user, such that
the desired close proximity or predetermined distance of approximately 2,54 - 12.7 cm (1-5
inches), or about 2.54 - 25.4 cm (1-10 inches), for example, or more, between the on-body
patch device and the data processing module may be maintained.

[0024] The various processes described above including the processes operating in the
software application execution environment in the analyte monitoring system including the on-
body patch device, the reader device, data processing module and/or the remote terminal
performing one or more routines described above may be embodied as computer programs
developed using an object oriented language that allows the modeling of complex systems with
modular objects to create abstractions that are representative of real world, physical objects
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and their interrelationships. The software required to carry out the inventive process, which
may be stored in a memory or storage device of the storage unit of the various components of
the analyte monitoring system described above in conjunction to the Figures including the on-
body patch device, the reader device, the data processing module, various described
communication devices, or the remote terminal may be developed by a person of ordinary skill
in the art and may include one or more computer program products.

[0025] In one embodiment, an apparatus for bi-directional communication with an analyte
monitoring system may comprise a storage device having stored therein one or more routines,
a processing unit operatively coupled to the storage device and configured to retrieve the
stored one or more routines for execution, a data transmission component operatively coupled
to the processing unit and configured to transmit data based at least in part on the one or more
routines executed by the processing unit, and a data reception component operatively coupled
to the processing unit and configured to receive analyte related data from a remote location
and to store the received analyte related data in the storage device for retransmission, wherein
the data transmission component is programmed to transmit a query to a remote location, and
further wherein the data reception component receives the analyte related data from the
remote location in response to the transmitted query when one or more electronics in the
remote location transitions from an inactive state to an active state upon detection of the query
from the data transmission component.

[0026] FIG. 2 illustrates a data monitoring and management system for analyte related data
acquisition and processing in one aspect of the present disclosure. More specifically, as shown
in FIG. 2, the on-body patch device 211 including sensor electronics coupled to an analyte
sensor 250 is positioned on a skin surface 210 of a patient or a user.

[0027] Referring back to FIG. 2, as shown, when the reader device/receiver unit 220 is
positioned or placed in close proximity and within a predetermined range of the on-body patch
device 211, the RF power supply in the reader device/receiver unit 220 may be configured to
provide the necessary power to operate the electronics in the on-body patch device 211, and
the on-body patch device 211 may be configured to, upon detection of the RF power from the
reader device/receiver unit 220, perform preprogrammed routines including, for example,
transmitting one or more signals 240 to the reader device/receiver unit 220 indicative of the
analyte level of the user.

[0028] In certain embodiments, the reader device/receiver unit 220 may include an RF power
switch that is user activatable or activated upon positioning within a predetermined distance
from the on body patch device 211 to turn on the analyte sensor in the on body patch device
211. That is, using the RF signal, the analyte sensor coupled to the sensor electronics in the
on-body patch device 211 may be initialized or activated. In another embodiment, a passive
RFID function may be provided or programmed such that upon receiving a "turn on" signal
which, when authenticated, will turn on the electronic power switch that activates the on-body
patch device 211. That is, the passive RFID configuration may include drawing energy from the
RF field radiated from the reader device/receiver unit 220 so as to prompt for and/or detect the
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"turn on" signal which, upon authentication, activates the on body patch device 211.

[0029] As further shown in FIG. 2, the display 222 of the reader device/receiver unit 220 may
be configured to provide the functionalities of a user interface to present information such as
alarm or alert notification to the user. In one aspect, the reader device/receiver unit 220 may
include other output components such as a speaker, vibratory output component and the like
to provide audible and/or vibratory output indication to the user in addition to the visual output
indication provided on the display 222.

[0030] As discussed, some or all of the electronics in the on-body patch device 211 in one
embodiment may be configured to rely on the RF power received from the reader
device/receiver unit 220 to perform analyte data processing and/or transmission of the
processed analyte information to the reader device/receiver unit 220. That is, the on-body
patch device 211 may be discreetly worn on the body of the user or the patient, and under
clothing, for example, and when desired, by positioning the reader device/receiver unit 220
within a predetermined distance from the on-body patch device 211, analyte information may
be received by the reader device/receiver unit 220.

[0031] Referring still to FIG. 2, also shown are a data processing module/terminal 260 and a
remote terminal 270. In one aspect, data processing module 260 may include a stand alone
device configured for bi-directional communication to communicate with the on-body patch
device 211, the reader device/receiver unit 220 and/or the remote terminal 270. More
specifically, data processing module 260 may include one or more microprocessors or similar
data processing components configured to execute one or more software routines for
communication, as well as data storage and retrieval to and from one or more memory
components provided in the housing of the data processing module 260.

[0032] The data processing module 260 in one embodiment may be configured to
communicate with the on-body patch device 211 in a similar manner as the reader
device/receiver unit 220 and may include communication components such as antenna, power
supply and memory, among others, for example, to allow provision of RF power to the on-body
patch device 211 or to request or prompt the on-body patch device 211 to send the analyte
related data and optionally stored analyte related data. The data processing module 260 may
be configured to interact with the on-body patch device 211 in a similar manner as the reader
device/receiver unit 220 such that the data processing module 260 may be positioned within a
predetermined distance from the on-body patch device 211 for communication with the on-
body patch device 211.

[0033] In one aspect, the on-body patch device 211 and the data processing module 260 may
be positioned on the skin surface of the user or the patient within the predetermined distance
of each other (for example, within approximately 12.7 cm (5 inches) or less) such that the
communication between the on-body patch device 211 and the data processing module 260 is
maintained. In a further aspect, the housing of the data processing module 260 may be
configured to couple to or cooperate with the housing of the on-body patch device 211 such
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that the two devices are combined or integrated as a single assembly and positioned on the
skin surface.

[0034] Referring again to FIG. 2, the data processing module 260 may be configured or
programmed to prompt or ping the on-body patch device 211 at a predetermined time interval
such as once every minute, or once every five minutes or once every 30 minutes or any other
suitable or desired programmable time interval to request analyte related data from the on-
body patch device 211 which is received and is stored in one or more memory devices or
components of the data processing module 260. In another embodiment, the data processing
module 260 is configured to prompt or ping the on-body patch device 211 when desired by the
patient or the user on-demand, and not based on a predetermined time interval. In yet another
embodiment, the data processing module 260 is configured to prompt or ping the on-body
patch device 211 when desired by the patient or the user upon request only after a
programmable time interval has elapsed. For example, in certain embodiments, if the user
does not initiate communication within a programmed time period, such as, for example 5
hours from last communication (or 10 hours from the last communication), the data processing
module 260 may be programmed to automatically ping or prompt the on-body patch device
211 or alternatively, initiate an alarm function to notify the user that an extended period of time
has elapsed since the last communication between the data processing module 260 and the
on-body patch device 211. In this manner, users, healthcare providers, or the patient may
program or configure the data processing module 260 to provide certain compliance with
analyte monitoring regimen, to avoid a failure of the analyte sensor device from going
unnoticed. Similar functionalities may be provided or programmed in the receiver unit or the
reader device in certain embodiments.

[0035] As further shown in FIG. 2, the data processing module 260 in one aspect may be
configured to transmit the stored data received from the on-body patch device 211 to the
reader device/receiver unit 220 when communication between the data processing module 260
and the reader device/receiver unit 220 is established. More specifically, in addition to RF
antenna and RF communication components described above, data processing module 260
may include components to communicate using one or more wireless communication protocols
such as, for example, but not limited to, infrared (IR) protocol, Bluetooth protocol, Zigbee
protocol, and 802.11 wireless LAN protocol. Additional description of communication protocols
including those based on Bluetooth protocol and/or Zigbee protocol can be found in U.S.
Patent Publication No. 2006/0193375. The data processing module 260 may further include
communication ports, drivers or connectors to establish wired communication with one or more
of the reader device/receiver unit 220, on-body patch device 211, or the remote terminal 270
including, for example, but not limited to USB connector and/or USB port, Ethernet connector
and/or port, Fire Wire connector and/or port, or RS-232 port and/or connector.

[0036] In one aspect, the data processing module 260 may be configured to operate as a data
logger configured or programmed to periodically request or prompt the on-body patch device
211 to transmit the analyte related information, and to store the received information for later
retrieval or subsequent transmission to the reader device/receiver unit 220 or to the remote
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terminal 270 or both, for further processing and analysis.

[0037] In a further aspect, the functionalities of the data processing module 260 may be
configured or incorporated into a memory device such as an SD card, microSD card, compact
flash card, XD card, Memory Stick card, Memory Stick Duo card, or USB memory stick/device
including software programming resident in such devices to execute upon connection to the
respective one or more of the on-body patch device 211, the remote terminal 270 or the reader
device/receiver unit 220. In a further aspect, the functionalities of the data processing module
260, including executable software and programming, may be provided to a communication
device such as a mobile telephone including, for example, iPhone, iTouch, Blackberry device,
Palm based device (such as Palm Pre, Treo, Treo Pro, Centra), personal digital assistants
(PDAs) or any other communication enabled operating system (such as Windows or Android
operating systems) based mobile telephones as a downloadable application for execution by
the downloading communication device. To this end, the remote terminal 270 as shown in

FIG. 2 may include a personal computer, or a server terminal that is configured to provide the
executable application software to the one or more of the communication devices described
above when communication between the remote terminal 270 and the devices are established.

[0038] Depending upon the user setting or configuration on the communication device, the
downloaded application may be programmed or customized using the user interface of the
respective communication device (screen, keypad, and the like) to establish or program the
desired settings such as a receiver alarm, an insulin pump alarm, sensor replacement alarm,
or any other alarm or alert conditions as may be desired by the user. Moreover, the
programmed notification settings on the communication device may be output using the output
components of the respective communication devices, such as speaker, vibratory output
component, or visual output/display. As a further example, the communication device may be
provided with programming and application software to communicate with the on-body patch
device 211 such that a frequency or periodicity of data acquisition is established. In this
manner, the communication device may be configured to conveniently receive analyte
information from the on-body patch device 211 at predetermined time periods such as, for
example, but not limited to once every minute, once every five minutes, or once every 10 or 15
minutes, and store the received information, as well as to provide a desired or appropriate
warning indication or notification to the user or the patient.

[0039] FIG. 3 is a block diagram of a receiver/monitor unit or insulin pump such as that shown
in FIG. 1 in accordance with certain embodiments. The primary receiver unit 104 (FIG. 1)
includes one or more of: a blood glucose test strip interface 301, an RF receiver 302, an input
303, a temperature detection section 304, and a clock 305, each of which is operatively
coupled to a processing and storage section 307. The primary receiver unit 104 also includes a
power supply 306 operatively coupled to a power conversion and monitoring section 308.
Further, the power conversion and monitoring section 308 is also coupled to the receiver
processor 307. Moreover, also shown are a receiver serial communication section 309, and an
output 310, each operatively coupled to the processing and storage unit 307. The receiver may
include user input and/or interface components or may be free of user input and/or interface
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components.

[0040] In one aspect, the RF receiver 302 is configured to communicate, via the
communication link 103 (FIG. 1) with the data processing unit (sensor electronics) 102, to
receive encoded data from the data processing unit 102 for, among others, signal mixing,
demodulation, and other data processing. The input 303 of the primary receiver unit 104 is
configured to allow the user to enter information into the primary receiver unit 104 as needed.
In one aspect, the input 303 may include keys of a keypad, a touch-sensitive screen, and/or a
voice-activated input command unit, and the like. The temperature monitor section 304 may be
configured to provide temperature information of the primary receiver unit 104 to the
processing and storage section 307, while the clock 305 provides, among others, real time or
clock information to the processing and storage section 307.

[0041] Each of the various components of the primary receiver unit 104 shown in FIG. 3 is
powered by the power supply 306 (or other power supply) which, in certain embodiments,
includes a battery. Furthermore, the power conversion and monitoring section 308 is
configured to monitor the power usage by the various components in the primary receiver unit
104 for effective power management and may alert the user, for example, in the event of
power usage which renders the primary receiver unit 104 in sub-optimal operating conditions.
The serial communication section 309 in the primary receiver unit 104 is configured to provide
a bi-directional communication path from the testing and/or manufacturing equipment for,
among others, initialization, testing, and configuration of the primary receiver unit 104.

[0042] Serial communication section 309 can also be used to upload data to a computer, such
as functionality related data. The communication link with an external device (not shown) can
be made, for example, by cable (such as USB or serial cable), infrared (IR) or RF link. The
output/display 310 of the primary receiver unit 104 is configured to provide, among others, a
graphical user interface (GUI), and may include a liquid crystal display (LCD) for displaying
information. Additionally, the output/display 310 may also include an integrated speaker for
outputting audible signals as well as to provide vibration output as commonly found in
handheld electronic devices, such as mobile telephones, pagers, etc. In certain embodiments,
the primary receiver unit 104 also includes an electro-luminescent lamp configured to provide
backlighting to the output 310 for output visual display in dark ambient surroundings.

[0043] Referring back to FIG. 3, the primary receiver unit 104 may also include a storage
section such as a programmable, non-volatile memory device as part of the processor 307, or
provided separately in the primary receiver unit 104, operatively coupled to the processor 307.
The processor 307 may be configured to perform Manchester decoding (or other protocol(s))
as well as error detection and correction upon the encoded data received from the data
processing unit 102 via the communication link 103.

[0044] In further embodiments, the data processing unit 102 and/or the primary receiver unit
104 and/or the secondary receiver unit 106, and/or the data processing terminal/infusion
section 105 may be configured to receive the blood glucose value wirelessly over a
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communication link from, for example, a blood glucose meter. In further embodiments, a user
manipulating or using the analyte monitoring system 100 (FIG. 1) may manually input the
blood glucose value using, for example, a user interface (for example, a keyboard, keypad,
voice commands, and the like) incorporated in the one or more of the data processing unit
102, the primary receiver unit 104, secondary receiver unit 106, or the data processing
terminal/infusion section 105.

[0045] Additional detailed descriptions are provided in U.S. Patent Nos. 5,262,035; 5,264,104,
5,262,305; 5,320,715; 5,593,852; 6,175,752; 6,650,471; 6,746, 582, 6,284,478, 7,299,082,
and in application No. 10/745,878 filed December 26, 2003 titled "Continuous Glucose
Monitoring System and Methods of Use", in application No. 11/060,365 filed February 16, 2005
titted "Method and System for Providing Data Communication in Continuous Glucose
Monitoring And Management System", and in application No. 12/698,124 filed February 1,
2010 titled "Compact On-Body Physiological Monitoring Devices and Methods thereof,".

[0046] FIG. 4 is a flow diagram illustrating steps in an embodiment for determining an insulin
dosage recommendation based at least upon analyte related data received from an analyte
sensor device in an analyte monitoring system. The embodiment can provide a means to
receive an insulin dosage recommendation (e.g., at a receiver device or an insulin pump)
based upon data that is related to a user's current analyte level, target glucose level, insulin
sensitivity, insulin-to-carbohydrate ratio, insulin-on-board, and meal size. Analyte data related
to an analyte level of a user can be transmitted from an analyte monitoring device to a receiver
device in the analyte monitoring system (402). The request can be sent, for example,
wirelessly from the transmitter of the analyte monitoring device to the transceiver of the
receiver device. The receiver device can determine an analyte level of the user based upon
the received analyte data (404). A rate of change of the analyte level of the user can be
determined by the receiver device, based upon one or more of the received analyte data and
prior analyte data (406). The prior analyte data can, for example, be stored in one or more
processors in the receiver device, or at an external location that can be in communication with
the receiver device.

[0047] Still referring to FIG. 4, the receiver device can categorize the analyte data into at least
one bin that corresponds to the determined rate of change of the analyte level (408). A
recommended insulin dose can be determined by the receiver device based upon the
determined analyte level of the user (410). The receiver device can modify the recommended
insulin dose based at least in part on the categorization of the analyte data into the at least one
bin (412). The receiver device can also present the modified recommended insulin dose to the
user (414). The modified recommended insulin dose can be presented to the user, for
example, in the form of an alpha-numeric display, a graphical display, and an audible display.
Moreover, the modified recommended insulin dose can be transmitted to an insulin
administration device (e.g., an insulin pump, an insulin pen, and an insulin patch), for
automatic administration of insulin to the user.

[0048] As illustrated in FIG. 5, insulin recommendations based upon the categorization of
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analyte sensor data into a corresponding bin based upon the rate-of-change bin (e.g., trend
arrow), and the following correction could be applied:

» analyte rates of change = 2 mg/dL/min, increase recommended dose by 20%;

« analyte rates of change = 1 mg/dL/min and < 2 mg/dL/min, increase recommended dose
by 10%;

= analyte rates of change = -1 mg/dL/min and < 1 mg/dL/min (or no trend information
available), do not modify recommended dose,;

» analyte rates of change = -2 mg/dL/min and < -1 mg/dL/min, decrease recommended
dose by 10%; and

+ analyte rates of change < -2 mg/dL/min, decrease recommended dose by 20%.

[0049] FIG. 6 is a flow diagram illustrating certain embodiments for determining an insulin
dosage recommendation based at least upon analyte related data received from an analyte
sensor device in an analyte monitoring system. The embodiment can provide a means to
receive an insulin dosage recommendation (e.g., at a receiver device or an insulin pump)
based upon data that is related to a user's current analyte level, target glucose level, insulin
sensitivity, insulin-to-carbohydrate ratio, insulin-on-board, and meal size. Analyte data related
to an analyte level of a user can be transmitted from an analyte monitoring device to a receiver
device in the analyte monitoring system (602). The request can be sent, for example,
wirelessly from the transmitter of the analyte monitoring device to the transceiver of the
receiver device. The receiver device can determine an analyte level of the user based upon
the received analyte data (604). A rate of change of the analyte level of the user can be
determined, by the device, based upon one or more of the received analyte data and prior
analyte data (606). The prior analyte data can, for example, be stored in one or more
processors in the receiver device, or at an external location.

[0050] Still referring to FIG. 6, a recommended insulin dose can be determined by the receiver
device based upon the determined analyte level of the user (608). The recommended insulin
dose can be modified based upon at least one of a lag between an interstitial analyte level
determined by the sensor and the actual blood analyte level, and the user's insulin sensitivity
(610). The lag between the interstitial analyte level and the blood analyte level can be
determined based upon a calibration factor that is associated with the analyte sensor and is
determined by the sensor manufacturer. Alternately, the lag calibration factor can be
determined by taking an analyte reading of the interstitial fluid using the sensor, and then
prompting the user for a blood analyte reading, for example using a finger-stick method. The
user's insulin sensitivity can be determined by a healthcare provider, or alternately, by the
analyte monitoring system. The receiver device can also present the modified recommended
insulin dose to the user (612). The modified recommended insulin dose can be presented to
the user, for example, in the form of an alpha-numeric display, a graphical display, and an
audible display. Moreover, the modified recommended insulin dose can be transmitter to an
insulin administration device (e.g., an insulin pump, an insulin pen, and an insulin patch), for
automatic administration of insulin to the user.
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[0051] FIG. 7 is a flow diagram illustrating steps in an embodiment for determining an insulin
dosage recommendation based at least upon analyte related data received from an analyte
sensor device in an analyte monitoring system. The embodiment can provide a means to
receive an insulin dosage recommendation (e.g., at a receiver device or an insulin pump)
based upon data that is related to a user's current analyte level, target glucose level, insulin
sensitivity, insulin-to-carbohydrate ratio, insulin-on-board, and meal size. Analyte data related
to an analyte level of a user can be transmitted from an analyte monitoring device to a receiver
device in the analyte monitoring system (702). The request can be sent, for example,
wirelessly from the transmitter of the analyte monitoring device to the transceiver of the
receiver device. The receiver device can determine an analyte level of the user based upon
the received analyte data (704). A rate of change of the analyte level of the user can be
determined, by the device, based upon one or more of the received analyte data and prior
analyte data (706). The prior analyte data can, for example, be stored in one or more
processors in the receiver device, or at an external location.

[0052] Still referring to FIG. 7, a recommended insulin dose can be determined by the receiver
device based upon the determined analyte level of the user (708). The receiver device can
determine an analyte excursion for a predetermined future time using at least one of the
determined rate of change and a prior rate of change (710). For example, the analyte
excursion can be determined using the received analyte data, the determined rate-of-change
of the analyte level, the user's insulin sensitivity and the user's target analyte level. By further
way of example, a user with an insulin sensitivity factor (ISF) of 10 (1 unit of insulin drops the
user's blood glucose level by 10 mg/dL) and a target value of 140 mg/dL, and the user is
attempting to correct for the expected change in glucose over the next 20 minute could have a
correction dose as: ((current glucose + trend*20 minutes) - target)/(interstitial glucose level),
which is illustrated in FIG. 8.

[0053] Referring to FIG. 7, the receiver device can also present the modified recommended
insulin dose to the user (712), for example, in the form of an alpha-numeric display, a graphical
display, and an audible display. Moreover, the modified recommended insulin dose can be
transmitter to an insulin administration device (e.g., an insulin pump, an insulin pen, an insulin
patch, and an aerosol insulin device), for automatic administration of insulin to the user.

[0054] Moreover, the implementation of the bolus calculator as described above can be
impacted by the possible inclusion or exclusion of an analyte strip port and by the expected
conditional replacement of sensor-based analyte measurements. The bolus calculator can
allow the user to enter analyte measurements that are acquired by an analyte test strip, if no
strip port is present in the receiver unit.

[0055] The bolus calculator may be pre-populated by sensor analyte readings when the
condition for the replacement of the sensor is required. In this instance, the user may be
allowed to manually override the pre-populated sensor analyte value or a strip analyte value
within a predetermined amount of time (e.g., 5 minutes) may automatically be used to override
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the sensor analyte value. If manually overridden, the system should interpret this value as a
strip analyte measurement, and an indication to the user (e.g., blood drop icon) on the display
of the receiver device. The system may or may not still incorporate a rate-of-change correction
based upon the sensor-derived rate-of-change.

[0056] If the user is experiencing conditions of a low blood analyte level (e.g., if this is one of
the conditions where the replacement condition is not met) the analyte monitoring system may
not allow a correction dose of insulin, but may still allow a meal dose of insulin based upon the
user entered meal size. Alternately, the system may allow reverse correction of a low analyte
level (e.g., subtract low analyte correction from the meal insulin).

[0057] By way of another example, when the user is experiencing high rates of change in the
blood analyte level (e.g., if this is one of the conditions where the replacement condition is not
met) the analyte monitoring system may require a strip glucose value that can be entered by
the user or determined directly from a test strip if a strip port is integrated in the receiver
device.

[0058] User configurable settings can include "trend sensitivity" (e.g., the percentage
correction based upon the analyte rate of change bins or alternatively, the correction equation
of the estimate of lag time between interstitial analyte level and the blood analyte level). The
trend sensitivity may be configured by a healthcare professional, similar to an insulin sensitivity
or insulin-to-carbohydrate ratio.

[0059] Additionally, factory configurable settings include limits of conditional replacement of the
analyte readings, whether the bolus calculator is enabled or disabled, and whether the bolus
calculator may only be enabled by a healthcare entered passcode or other such approach to
limit distribution.

[0060] According to an embodiment of the claimed invention, when a segment of analyte data
is available (e.g. an 8 hour span of glucose data recorded at 15 minute intervals made
available when a user queries the on-demand system), a mathematical model of the user's
analyte level can be reconciled against this data. For example, an autoregressive (AR) model
of the form: g(k) = (a1 z(k-1)) +(a2 z(k-2)) + ... +(aN z(k-N)) can be adopted. Where g(k) is the
estimated analyte value at sample time k. Such an AR model can assume that at any instance,
a signal estimate can be obtained strictly from a weighted sum of a measurement source z at
different sample times up to the present sample time k. The constants a7, a2, ... , aN may
either be determined a priori (e.g., from population data) or allowed to vary over time based on
an adaptive rule. The size of the model can determine the value of N.

[0061] The estimate g(k) is compared to the measurement at the same instance, z(k).
Different metrics can be derived to reflect this comparison. For example, the simplest metric is
the absolute difference: I(k)=g(k)-z(k). Other metrics include a moving average version of the
absolute difference, or combinations with time derivatives of the difference. Whenever the
metric exceeds a certain threshold, at least one of the 2 things may have occurred. The first is
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that there is an external influence that dramatically changes the course of a user's analyte
level, such as meals, insulin, and exercise. The second is that sensor artifacts contaminate one
or more measurements z within the N sample time window. The former can be an opportunity
to enrich the analyte data with event tagging around sample instances where the chosen
metric exceeds a given threshold. The latter is an opportunity to improve analyte data integrity
by either discounting certain glucose sections or attempting to repair that segment. Dropout
detection and compensation methods such as described in U.S. Patent No. 7,630,748 can be
applied to that segment.

[0062] A more elaborate model that includes insulin and meal related states can also be used.
One example is the extension of the Bergman minimal model, which is described in
"Physiological Evaluation of Factors Controlling Glucose Tolerance in Man, Measurement of
Insulin Sensitivity and Beta-cell Glucose Sensitivity From the Response to Intravenous
Glucose”, J. Clin. Invest.,, The American Society for Clinical Investigation, Inc., vol. 68, pp.
1456-1467, December 1981, more commonly written in the continuous time domain than in the
above AR structure's discrete time domain:

d/dt g(t) = ((p1 +SL X(0) g(1)) + (p1 Gb)H(p3 um(t))
d/dt X(t) = p2 (I( 1) - Ib - X(1))
d/dt 1(1) = -( p4 T) + vi(t)

Where the glucose, effective insulin, and plasma insulin states g, X, and / are estimated and
tracked over time /. The presence of meals and insulin, um and ui, over time are considered as
unknown disturbances to the system. The physiological parameters p/, p/, pJ, p4, SI, as well as
the steady state glucose and insulin values Gb and /b, may be set using prior population data,
or set and then allowed to adapt over time using an appropriate adaptation algorithm.

[0063] A state observer such as a Kalman filter could then be employed to estimate the states.
Then, using a similar comparative metric such as described for the AR case, any time a metric
exceeds its threshold implies an external influence and/or a sensor artifact. In the state
observer case, an estimate of the unknown disturbances can also be computed, allowing for a
more reliable determination of whether a meal and/or insulin input has taken place. This is
conceptually similar to the Disturbance Observer structure described by Umeno et al, "Robust
Speed Control of DC Servomotors using Modern Two-Degrees- of-Freedom Controller
Design”, IEEE Trans, on Industrial Electronics, Vol. 38, No. 5, pp. 363-368, 1991.

[0064] According to the claimed invention, the estimation of an external event (e.g., via the AR,
state observer, or other methods) is further enhanced by considering prior information of the
user. For example, past meal, insulin, and exercise tags by the patient can be used to fit a
statistical model that can track past events to determine most likely values of present events.
For example, the model described by Winters in "Forecasting Sales by Exponentially VWeighted
Moving Averages,” MANAGEMENT SCIENCE, vol. 6, pp. 324-342, April 1, 1960, can be
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applied to estimate the most likely timing and amount of the user's dinner meal based on the
user's past logged dinner events. Combined, the two methods can increase the confidence
that a certain event may be taking place at any instance glucose data is available. The next
module, the non- intrusive tagging system, uses this to encourage confirmation from the
patient. Analyte data obtained around confirmed events will be treated with a higher credibility
by any treatment assessment algorithm, and will not go through any artifact detection/rejection
mechanism.

[0065] Whenever historical glucose data is available to the system, and when the event
estimator previously described estimates the presence of an event, a status icon (e.g. a
question mark icon, or icons that represent the most likely event as estimated by the estimator)
may appear in the main menu in the handheld display. Alternatively, an LED or the strip port
could light up in a special color to attract the user's attention or the device could present an
auditory and/or vibratory alert to the user that a potential event has been detected. The event
estimator could be designed to present estimates to the user for review when requested by the
user (e.g., when the feature is selected by the patient from the device Ul) or the event
estimator could be part of, and run from, a separate PC-based data management system.
Should the user choose to respond by tapping on the on-screen icon or an alternate softkey,
then a brief question could be provided, in which the user can confirm by choosing yes or no.
For example, a query "Tap if you had breakfast around 8: 15am" accompanied by a historical
glucose graph, could appear on screen. Tapping the screen confirms the event; sliding the
screen allows for adjustment; ignoring the menu item after a pre-determined time removes the

query.

[0066] In certain embodiments, the analyte monitoring system can include one or more
projected analyte alarms based upon a linear extrapolation of the recent glucose history. This
projection may be of a fixed time period (e.g., 10 minutes or 30 minutes) or may be
configurable to the user (e.g., 10 minutes, 20 minutes, and/or 30 minutes). The threshold
analyte level which, when projected to be crossed within the fixed time period triggers the
alarm to annunciate, which can either be configured by the user or set as a default. Thresholds
can exist for both adversely low and adversely high analyte levels.

[0067] The analyte monitoring system can request (e.g., send a reminder) that the user place
the receiver device within a predetermined range of the analyte sensor device so that analyte
sensor data can be transmitted to the receiver device, wherein the analyte sensor data is
processed to determine if the predetermined threshold has been crossed. The reminder may
be sent to the user at various times:

+ a fixed time after the projected alarm (e.g., 30 minutes);

» a user configured time after the projected alarm (e.g., 45 minutes);

« at a time based on the receiver device's projection that the analyte value would have
crossed the threshold analyte level (e.g., 23 minutes); and/or

« at a time equal to the predetermined time period of the configurable projected alarm
(e.g., 10 minutes, 20 minutes, and/or 30 minutes).
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[0068] Upon presenting the projected alarm, the user may or may not be asked by the user-
interface of the receiver device if the user would like to receive a subsequent reminder to place
the receiver device within a predetermined range of the analyte sensor device. This feature
may optionally be configured as a general receiver setting.

[0069] In the manner provided, in certain embodiments, there is provided a computer-
implemented method comprising receiving, at one or more processors, analyte data related to
an analyte level of a user from a continuous analyte monitor, determining, using the one or
more processors, an analyte level of the user based upon the received analyte data,
determining a rate of change of the analyte level of the user using the received analyte data
and prior analyte data, determining, using the one or more processors, a recommended insulin
dose based upon the determined analyte level of the user, and modifying, using the one or
more processors, the recommended insulin dose based upon at least one of a lag between an
interstitial fluid analyte level and blood analyte level and the user's insulin sensitivity.

[0070] In certain embodiments, the computer-implemented method includes presenting, using
the one or more processors, one or both of the recommended insulin dose and the modified
recommended insulin dose to the user.

[0071] In certain embodiments, the computer-implemented method further comprises
categorizing, using the one or more processors, the analyte data related to the analyte level of
the user into at least one bin that corresponds to the determined rate of change of the analyte
level.

[0072] In certain embodiments, the computer-implemented method includes modifying, using
the one or more processors, the recommended insulin dose based at least in part on the
categorization of the analyte data into the at least one bin.

[0073] In certain embodiments, the modified recommended insulin dose includes increasing
the recommended insulin dose by at least 20% if the rate of change of the analyte level is = 2
mg/dL/min.

[0074] In certain embodiments, the modified recommended insulin dose includes increasing
the recommended insulin dose by at least 10% if the rate of change of the analyte level is
determined to be = 1 mg/dL/min and < 2 mg/dL/min.

[0075] In certain embodiments, the modified recommended insulin dose includes not modifying
the recommended insulin dose if the analyte rate of change is determined to be = -1
mg/dL/min and < 1 mg/dL/min or if a rate of change of the analyte level cannot be determined.

[0076] In certain embodiments, the computer-implemented method the modified
recommended insulin dose includes decreasing the recommended insulin dose by at least 10%



DK/EP 3662965 T3

if the rate of change of the analyte level is determined to be = -2 md/dL/min and < -1
mg/dL/min.

[0077] In certain embodiments, the modified recommended insulin dose includes decreasing
the recommended insulin dose by at least 20% if the determined rate of change of the analyte
level is = -2mg/dL/min.

[0078] In certain embodiments, the computer-implemented method includes determining,
using the one or more processors, an analyte excursion for a predetermined future time using
at least one of the determined rate of change and a prior rate of change, modifying, using the
one or more processors, the recommended insulin dose based upon the determined analyte
excursion for the predetermined future time, presenting, using the one or more processors, the
modified recommended insulin dose to the user.

[0079] In certain embodiments, the computer-implemented method includes determining,
using the one or more processors, an analyte excursion for a predetermined future time using
at least one of the received analyte data, the determined rate of change, an insulin sensitivity
of the user, and an analyte level target value, modifying, using the one or more processors, the
recommended insulin dose based upon the determined analyte extrusion for the
predetermined future time, and presenting, using the one or more processors, the modified
recommended insulin dose to the user.

[0080] In certain embodiments, the computer-implemented method includes transmitting, from
the one or more processors, the modified recommended insulin dose to a drug administering
device.

[0081] In certain embodiments, the lag is determined based upon a calibration factor
associated with the analyte sensor.

[0082] In certain embodiments, the computer-implemented method includes modifying the
recommended insulin dose based on trend sensitivity.

[0083] An apparatus in accordance with a further embodiment includes a user interface, one
or more processors, and a memory storing instructions which, when executed by the one or
more processors, causes the one or more processors to receive analyte data related to an
analyte level of a user from a continuous analyte monitor, to determine an analyte level of the
user based upon the received analyte data to determine a rate of change of the analyte level
of the user using the received analyte data and prior analyte data, to determine a
recommended insulin dose based upon the determined analyte level of the user, and to modify
the recommended insulin dose based upon at least one of a lag between an interstitial fluid
analyte level and blood analyte level and the user's insulin sensitivity.

[0084] In certain embodiments, the memory storing instructions which, when executed by the
one or more processors, causes the one or more processors to present one or both of the
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recommended insulin dose and the modified recommended insulin dose on the user interface.

[0085] In certain embodiments, the memory storing instructions which, when executed by the
one or more processors, causes the one or more processors to categorize the analyte data
related to the analyte level of the user into at least one bin that corresponds to the determined
rate of change of the analyte level.

[0086] In certain embodiments, the memory storing instructions which, when executed by the
one or more processors, causes the one or more processors to modify the recommended
insulin dose based at least in part on the categorization of the analyte data into the at least one
bin.

[0087] In certain embodiments, the memory storing instructions which, when executed by the
one or more processors, causes the one or more processors to determine an analyte
excursion for a predetermined future time using at least one of the determined rate of change
and a prior rate of change, to modify the recommended insulin dose based upon the
determined analyte excursion for the predetermined future time, and to present the modified
recommended insulin dose on the user interface.
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PATENTKRAV

1. Computer-implementeret fremgangsmade der omfatter:

at modtage, ved en processor (307) af et analytovervagningssystem
(104, 220), ferste analytdata der er genereret af en in-vivo-analytsensor
(110, 211) pa et preveudtagningstidspunkt, hvilken in-vivo-analytsensor
er i kontakt med kropsvaeske fra en bruger; og
at bestemme, ved processoren under anvendelse af de ferste analytda-
ta, et ferste analytniveau for brugeren pa preveudtagningstidspunktet;
at bestemme, ved processoren under anvendelse af andre analytdata,
et andet analytniveau for brugeren pa preveudtagningstidspunktet, hvil-
ke andre analytdata indbefatter historiske analytdata, der gar forud for
praveudtagningstidspunktet;
at sammenligne, ved processoren, det farste analytniveau og det andet
analytniveau, hvilket resulterer i en sammenligningsveerdi;
at bestemme, ved processoren, eksistensen af en potentiel haendelse,
hvis sammenligningsveerdien overstiger en teerskelveerdi; kendetegnet
ved,
at forarsage, ved processoren, at der vises en anmodning om
bekreeftelse af den potentielle haendelse til brugeren; og
at behandle, ved processoren, de ferste analytdata som mere
palidelige, hvis den potentielle haendelse bekreeftes af bruge-

ren.

2. Fremgangsmaden ifalge krav 1, hvor den potentielle haendelse er et mailtid,

en insulindosis eller traening.

3. Fremgangsmaden ifslge krav 1 der yderligere omfatter:

at modtage, ved hjeelp af processoren (307), et brugermeerke for haendelsen.
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4. Fremgangsmaden ifelge krav 1, hvor de andre analytdata indbefatter bru-
germeerket information, hvilken brugermeerkede information eventuelt omfatter

maltidsinformation, insulininformation eller treeningsinformation.

5. Fremgangsmaden ifelge krav 1 der yderligere omfatter:

at udelukke, ved processoren (307), hvis den potentielle haendelse be-
kreeftes af brugeren, de ferste analytdata fra en artefaktdetektionspro-
ces eller en artefaktafvisningsproces, og/eller

at underkaste, ved processoren, hvis den potentielle haendelse ikke be-
kreeftes af brugeren, de ferste analytdata for en artefaktdetektionspro-

ces eller en artefaktafvisningsproces.

6. Fremgangsmaden ifelge krav 1, hvor bestemmelse, ved processoren (307)
under anvendelse af andre analytdata, af det andet analytniveau af brugeren pa
preveudtagningstidspunktet omfatter at estimere det andet analytniveau af bru-

geren pa prgveudtagningstidspunktet.

7. Analytovervagningssystem (100) der omfatter:

et display (222, 310);

mindst én processor (307); og

en ikke-flygtig hukommelse, hvori der er lagret instruktioner, som, nar
de udferes af den mindst ene processor, bevirker den mindst ene pro-
cessor til:

at bestemme, under anvendelse af ferste analytdata der er genereret af
en in-vivo-analytsensor (110, 211) pa et preveudtagningstidspunkt, et
forste analytniveau for brugeren pa preveudtagningstidspunktet;

hvilket system er kendetegnet ved, at instruktionerne, nar de udferes

af den mindst ene processor, far den mindst ene processor til:
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at bestemme, under anvendelse af andre analytdata, et andet analytni-
veau for brugeren pa preveudtagningstidspunktet, hvilke andre analyt-
data indbefatter historiske analytdata forud for pr@veudtagningstids-

punktet;

at bestemme en sammenligningsveerdi ud fra en sammenlig-
ning af det ferste analytniveau og det andet analytniveau;

at bestemme eksistensen af en potentiel heendelse, hvis sam-
menligningsveaerdien overstiger en teerskelveerdi;

at forarsage, at en anmodning om bekraeftelse af den potentiel-
le haendelse vises for brugeren; og

at behandle de ferste analytdata som mere palidelige, hvis den

potentielle haendelse bekraeftes af brugeren.

8. Systemet ifelge krav 7, hvor den potentielle heendelse er et maltid, en insu-

lindosis eller treening.

9. Systemet ifalge krav 7, hvor instruktionerne, nar de udferes af den mindst
ene processor (307), far den mindst ene processor til at behandle et bruger-

maerke af haendelsen.

10. Systemet ifelge krav 7, hvor de andre analytdata indbefatter brugermeerket
information, eventuelt hvor den brugermeaerkede information omfatter maltidsin-

formation, insulininformation eller treeningsinformation.

11. Systemet ifelge krav 7, hvor instruktionerne, nar de udferes af den mindst
ene processor (307), far den mindst ene processor til at udelukke, hvis den po-
tentielle heendelse bekreeftes af brugeren, de ferste analytdata fra en artefakt-
detektionsproces eller en artefaktafvisningsproces, og/eller hvor instruktionerne,
nar de udferes af den mindst ene processor, far den mindst ene processor til at
underkaste de ferste analytdata for en artefaktdetektionsproces, hvis den po-
tentielle haendelse ikke bekreeftes af brugeren, eller en artefaktafvisningspro-

ces.
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12. Systemet ifelge krav 7, hvor instruktionerne, nar de udferes af den mindst
ene processor (307), far den mindst ene processor til at estimere det andet ana-

lytniveau for brugeren pa preveudtagningstidspunktet.
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