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SYSTEM AND METHOD FOR REDUCTION OF INADVERTENT ACTIVATION OF
MEDICAL DEVICE DURING MANIPULATION

RELATED APPLICATION
The present application claims the benefit of U.S. Provisional Application No.

61/637,210 filed April 23, 2012, which is incorporated herein in its entirety by reference.

BACKGROUND

Many portable devices include a touchscreen on which symbols are displayed and from
which inputs are received for operation of the portable device. A series of screens or windows
can displayed on the touchscreen, showing alphanumeric text and symbols and providing menu
screens through which the user can control operation of the portable device. User interaction,
such as by touching the alphanumeric text and symbols, provides user input and facilitates
navigation through the menu screens and sclection of the device functions. Under some
conditions, it is desirable to ignore user interaction with the touchscreen. For example, when the
portable device is placed in a pocket or a purse, physical contact from objects in the pocket or
purse may cause inadvertent device operation to occur. In such conditions, the touchscreen may
be placed in a lock condition. The user is then required to perform a particular interaction to
resume acceptance of device input through the touchscreen.

One example of a portable device such as described above is a device that involves the
delivery of fluids. There are many applications in academic, industrial, and medical fields, as
well as others, that involve devices that are capable of accurately and controllably delivering
fluids, including liquids and gases, that have a beneficial effect when administered in known and
controlled quantities. This is particularly true in the medical field where treatments for many
patients include the administration of a known amount of a substance at predetermined intervals.
The treatment of diabetes involves just such a regimented dosage of medicament such as insulin.
In addition, the administration of insulin for a diabetic patient is one of a few medical indications
in which the patient routinely administers the medicament to themselves by a subcutancous
modality, such as a hypodermic syringe injection. As such, providing a patient with the means to
safely, reliably, and comfortably administer required doses of medication is particularly
important in order to facilitate patient compliance and accurate treatment of the condition.

Insulin infusion pumps have been developed for the administration of insulin for those

diagnosed with both type I and type II diabetes. Insulin pumps are medical infusion devices used
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for the administration of insulin in the treatment of diabetes that offer an alternative to multiple
daily injections of insulin by an insulin syringe or an insulin pen. They also allow for continuous
insulin therapy.

The functions performed by infusion pumps and similar devices make it especially
important to avoid inadvertent device operation. For example, infusion pumps may be
programmed to initiate delivery of fluids at different times of a day, but such delivery would be
annoying or even dangerous if a user happens to be involved in replacing a cartridge or changing
a tube at the time of the programmed delivery time. Such load sequences of operation should not
be interrupted until completion. Relatively simple display lock protections may not be adequate
to protect against programmed device operation when a user is engaging in an activity that
should not be interrupted. Accordingly, there is a need for a portable medical device that safely
facilitates user interaction while in a particular mode in which device activation could be

problematic.

SUMMARY

Inadvertent activation of a portable medical device such as an ambulatory infusion pump
can be reduced by locking a touchscreen of the device when it is indicated that an uninterrupted
operation is to be performed. When a processor receives a device operation input from the
touchscreen that indicates an uninterrupted operation is to be performed on the portable device,
the touchscreen is automatically locked such that touch input at the touchscreen is not processed
by the processor to navigate between or among menu screens or set pump parameters.
Following completion of the uninterrupted operation, the touchscreen can be unlocked. In one
embodiment, the touchscreen can be unlocked by selection of an unlock icon on the touchscreen.
In an embodiment, an ambulatory infusion pump includes a housing, a delivery mechanism
adapted to facilitated delivery of fluid to a user and a user interface comprising a touchscreen. A
processor can be configured to generate menu screens for display on the touchscreen and to
receive and process touch input from the touchscreen for navigation between or among the menu
screens and for setting pump parameters. The processor can further be configured to receive
touch input through the user interface that indicates an uninterrupted operation is to be
performed on the pump. In response to this touch input, the processor can automatically locked
the touch screen to prevent navigation between or among the menu screens or setting of pump
parameters. Following completion of the uninterrupted operation, the touchscreen can be

unlocked.
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In some embodiments, inadvertent activation is reduced by generating a plurality of menu
screens for display on a touchscreen of the portable device. The processor can receive a device
operation input from the touchscreen that indicates an uninterrupted operation is to be performed
on the portable device. The processor responds by setting a state of the portable device that is
associated with the device operation input, maintaining the set state until at least a first
predetermined touch input and a second predetermined touch input that are separated in time and
cach associated with a different corresponding first and second predetermined menu screen are
received at the processor from the touchscreen. The processor only permits navigation from the
first predetermined menu screen to the second predetermined menu screen in response to the first
predetermined touch input, and the processor responds to the second predetermined touch input
by changing the state of the portable device. Limiting the user interaction in this way can
increase the device safety by permitting user interaction only in the sequence from the first
predetermined menu screen to the second predetermined menu screen for a particular operating
mode.

In an embodiment, a portable device includes a housing, a touchscreen having a surface
on which a plurality of menu screens are displayed and from which touch input is received, and a
processor in the housing configured to generate menu screens for display on the touchscreen and
to receive the touch input from the touchscreen for navigation among the menu screens. The
processor responds to receipt of a device operation input that indicates an uninterrupted
operation is to be performed on the device by setting a state of the portable device that is
associated with the device operation input and maintaining the set state until at least a first
predetermined touch input and a second predetermined touch input that are separated in time and
cach associated with a different corresponding first and second predetermined menu screen, are
received from the touchscreen. The processor only permits navigation from the first
predetermined menu screen to the second predetermined menu screen in response to the first
predetermined touch input, and the processor responds to the second predetermined touch input
by changing the state of the portable device.

Other features and advantages of the present invention should be apparent from the
following description of preferred embodiments that illustrate, by way of example, the principles

of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 depicts a portable medical device including an interactive screen element such as

a touchscreen in one embodiment.
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FIG. 2 is a block diagram that illustrates components of the portable medical device of
FIG. 1.

FIGS. 3A-3C are state diagrams that illustrate an exemplary load set-up sequence
according to an embodiment of the present invention.

FIG. 4 is an exemplary screenshot of a home screen provided in FIG. 3A.

FIG. 5 is an exemplary screenshot of a load screen having two available options for
selection by the user provided in FIG. 3A.

FIG. 6 is an exemplary screenshot of a load screen having all available options for

selection by the user provided in FIG. 3B.
FIG. 7 is an exemplary screenshot of a confirmation screen for selection of a state change
provided in FIGS. 3A-3B.

FIG. 8 is an exemplary screenshot of a home screen showing a delivery stop state
provided in FIGS. 3A-3B.

FIG. 9 is an exemplary screenshot of a notification screen in FIG. 3C.

FIG. 10 is an exemplary screenshot of a state change confirmation screen in FIG. 3C.

FIG. 11 is an exemplary screenshot of a current state notification screen in FIG. 3C.

FIGS. 12A-12B are state diagrams that illustrate an exemplary change cartridge
sequence in an embodiment of the present invention.

FIG. 13 is an exemplary screenshot of a alert screen provided in the sequence of FIG.
12A.

FIG. 14 is an exemplary screenshot of a notification screen provided in the sequence of
FIG. 12A.

FIG. 15 is an exemplary screenshot of a state change confirmation screen provided in the
sequence of FIG. 12A.

FIG. 16 is an exemplary screenshot of a notification screen provided in the sequence of
FIG. 12B.

The drawings illustrate embodiments of the technology and are not limiting. For clarity
and case of illustration, the drawings may not be made to scale and, in some instances, various
aspects may be shown exaggerated or enlarged to facilitate an understanding of particular

embodiments.

DETAILED DESCRIPTION
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Disclosed herein are embodiments directed to a portable medical device having an
interactive, e.g., touch, display screen that automatically locks when the system is in a load
sequence which changes the physical state of the device.

Referring to FIG. 1, a schematic representation of a portable medical device 100 for
delivering a quantity of fluid to a body is shown. FIG. 2 shows a block diagram of some of the
components in the portable medical device 100. In some embodiments, the portable medical
device may comprise a portable infusion device for the delivery of insulin or other medicament,
such as the infusion pump devices discussed above. Exemplary ambulatory medical devices and
features include those, e.g., disclosed in U.S. Patent Application No. 13/557,163, U.S. Patent
Application No. 12/714,299, U.S. Patent Application No. 12/538,018, U.S. Provisional Patent
Application No. 61/655,883, U.S. Provisional Patent Application No. 61/656,967 and U.S.
Patent No. 8,287,495. Each of the aforementioned documents is hereby incorporated herein by
reference in its entirety.

The portable device 100 can include an infusion cartridge 102 having an infusion set
connector 104 for connection to a patient 105, and optionally a glucose meter (not illustrated).
The infusion cartridge 102 can be functionally and interchangeably inserted into a receiving slot
106 in a housing 108 of the portable infusion pump device 100. The portable device includes a
touchscreen 110 on which alphanumeric text, symbols, menu screens, data, and the like can be
displayed, and from which user input may be received via interaction such as by pressing the
outer surface of the touchscreen. The type of output/ display may vary as may be useful for
particular application, such as LCD displays, LED displays, plasma displays, OLEO displays,
organic LED (OLED) displays, and the like. The touchscreen 110 may be implemented with a
capacitance screen, a resistive screen, or other such display/input technology. The portable
device 100 may additionally include a keyboard or other input device known in the art for data
entry, which may be separate from the display. The device may also include a capability to
operatively couple via a wired or wireless (e.g., infrared, electronic, optical, etc.) link to one or
more other devices, locally or via a network, such as, e.g., a portable or non-portable medical
device, a control unit, external monitor or display, a personal laptop, tablet or mainframe
computer, or mobile communication device such as a smartphone or personal digital assistant
(PDA), or the like. Such other devices may control or be controlled by device 100 and/or may
otherwise communicate for the transfer of data between or among device 100 and other device(s)
for analysis of data (e.g., user data for physician review, device diagnostic data for

troubleshooting or repair), programming, or other uses.
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The infusion cartridge 102 can have an outlet 112 that is coupled to an infusion tube 114
and the infusion set connector 104. The tube 114 and connector 104 comprise an infusion circuit
that delivers medicament to the patient 105 at programmed times and in response to manually
initiated delivery.

The housing 108 of the infusion pump device 100 can be configured to have any suitable
shape and size. For instance, the housing 108 may be substantially planar, or may be extended
and tubular, or may be in the shape of a square, rectangle, circle, ellipse cylinder or the like. The
housing 108 can be dimensioned so as to be comfortably associated with a user and/or hidden
from view, for instance, placed within the clothing of a user or within a case or sleeve. For some
embodiments, the housing of the pump device can have a width of about 2.5 inches to about 3.5
inches, a height of about 1.0 inch to about 2.0 inches and a thickness of about 0.2 inches to about
0.6 inches. The materials of the housing 108 can vary as well. In some embodiments, the
housing may be constructed as a water-tight, or water-resistant plastic, metallic or composite
housing that is glued or otherwise fastened together permanently or semi-permanently.

A unique complication can occur for diabetic users in that they often build up calluses on
the tips of their fingers as a result of blood glucose testing, which may be problematic for
operation of capacitive-based touch screen configurations. For example, calluses may prevent or
hinder the transfer of energy that the capacitive screens use to receive input. Accordingly, in
certain embodiments, the touchscreen may be a resistive-based touchscreen. The touchscreen, or
touch-sensitive display, may be configured to display menu screens or pages that allow the user
to input data fields, e.g., select variable inputs, so as to allow the program to produce a suggested
delivery amount, rate, profile, and/or the like in an intuitive, manipulatable and/or graphic
representation. The user can therefore interact with the screen to shape the characteristic/form of
the delivery amount, rate, and/or graphic delivery profile, e.g., by manipulating the delivery
estimate or pattern displayed on the screen to effectuate the actual delivery. The portable
infusion device may additionally include a keyboard or other device known in the art for data
entry. Such data entry may be separate from the screen and/or display.

Information provided by the portable infusion device may be presented on the display
screen as any number of objects, including one or more numeric and/or alphanumeric values, a
range, a value or range that is presented in the form of a drop-down menu, a toggle that can be
adjusted by the user, a graphical representation (e.g., icon) or an animated graphic, for example.
In certain embodiments, the value is a range of values that are presented on a screen of the

display as a toggle, wherein the toggle may be adjusted upwards or downwards by the user
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wiping a finger over the screen to select the appropriate value range, e.g. appropriate range of
amounts of medicament such as insulin to be delivered and/or the appropriate rate, time, or
interval of medicament delivery. In certain instances, the values presented in the range may be
adjusted by the processor (illustrated in FIG. 2).

An infusion workflow, or protocol, may be at least part of a program that is executed by
the processor to display a sequence of menu pages to assist a user to at least program or control
the portable infusion device and/or at least one operation comprising input, change, confirm, or
view various information within the device. Any part of a workflow or protocol may include any
number of queries for prompting the user to enter, modify, or confirm information can be
presented to the user on the touchscreen display.

For example, a program accessible by the processer that includes an infusion workflow or
protocol may enable a user to program the portable infusion device to deliver insulin to the user.
In addition, an infusion workflow may present the user with a number of understandable queries
enabling the user to enter, confirm, or modify information regarding the physiological conditions
of the user. For instance, the menu pages may present a series of queries to a user during the
execution of a program and may enable a user to set various settings within the portable infusion
device (e.g., the time, date, or one or more alarms) and/or enter information about the user’s
present or predicted conditions (e.g., blood glucose level, physiological conditions, food to be
ingested, and the like). In general, the sequence of menu pages may comprise a linear flow in
that each menu page provides an icon or symbol that initiates a next step or menu page in the
workflow and also provides an icon or symbol that reverses the workflow to proceed to a
preceding menu page in the workflow.

In some embodiments, the user is provided with a virtual form displayed on the touch
screen display for the user to complete. A virtual form enables a user to directly select and
manipulate one or more parts of a displayed virtual form, with each part generally representing a
setting. In this way, a user is not required to navigate through a generally linear workflow or
protocol and/or prompted with a series of queries. Instead, the user is presented with a single
page where the user completes the virtual form in order to initiate a programmed delivery of
insulin, as will be discussed in greater detail below and shown by way of example in FIGS. 3A-
3C (with corresponding screenshots in FIGS. 4-11) and FIGS. 12A-12B (with corresponding
screenshots in FIGS. 13-16).

Some menu page or screen representation embodiments of the menu page workflow
enable a user to casily access and view one or more settings and information within the portable

infusion device. A single page may include one or more objects simultancously presented on the
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touch screen, where an object may be any number of text, numbers, graphs, pictures, video, or
combination thereof which display information to a user.

The settings and information may have been entered by a user and/or presented by the
portable infusion device, and may be one of information regarding the amount of insulin already
present in the body, e.g., insulin on board; blood glucose level; trending glucose level; insulin
sensitivity/insensitivity; glycemic index; metabolism; metabolic rate; stress level; physiological
conditions, ¢.g., age, health, sickness, diurnal cycles, etc; measurable parameters: hormones,
steroids, etc.; pharmacokinetics of the medicament, e.g., age of insulin, decay rate, etc.; food to
be ingested, e.g., carbohydrates, proteins, fat; activity; use history; calendared events;
environment, e.g., temperature, humidity, pressure, etc.; and the like. An object may represent
any information without departing from the scope herein, and may also be in the form of a
pictogram to generally intuitively represent a program, file, user, setting, status, profile, action,
combination of the foregoing, or other entity or combination of entities discussed herein.

FIG. 1 shows an embodiment wherein the portable medical device 100 can be coupled to
a power source, such as a desktop or laptop computer or a wall outlet, through a cable 118. The
cable connector may comprise, for example, a connector through which both data and electrical
energy are received, such as when the device is coupled to a computing device. Examples of
such combined power and data cables include a Universal Serial Bus (USB) connection, an IEEE
1499 (FireWire) connection, a "Thunderbolt” connection, PCI Express, eSATA and Ethernet.
The port may comprise, for example, a standard USB port, a mini-USB port, a microUSE port,
IEEE 1394 (i.e., FIREWIRE, registered to Apple, Inc., Cupertino, CA) port, or port for
THUNDERBOLT (registered to Apple, Inc., Cupertino, CA), PCI Express, eSATA or Ethernet.
A compatible connector port 120 of the portable device 100 receives the opposite end of the
cable 118. In a USB implementation, for example, the USB cable 118 and associated
connections and ports may support one or more of a USB version 1.1, 2.0, or 3.0 data transfer
speeds. With such combined power and data connections, data may be exchanged between the
portable medical infusion device 100 and a connected computer over the cable 118, and the
portable medical device 100 may receive electrical power from the computer, as well.

Referring now to FIG. 2, a block diagram of the components within the portable medical
device 100 of FIG. 1 is shown. The portable medical device 100 of this embodiment includes
the housing 108 and includes a connector interface 20 coupled to the connector port 12 that
receives a combined data/power cable, such as a standard, micro- or mini- USB cable 118
(illustrated in FIG. 1). The connector interface 20 supports data exchange and receives

electrical power through the connector port 120 (illustrated in FIG. 1), and controls a connector
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data clement 21a and a connector power element 21b. The connector interface 20 passes data
communications from the connector port 11 through the connector data eclement 21 a to a system
bus 22, such as current updates to the programming of the portable medical device and/or current
reminders saved such as, for example, on a computer program associated with the device 100.
The connector interface 20 also passes electrical power from the connector port 12 through the
connector power element 21 b to a battery charger 29, which is coupled to a battery 28 and
which recharges the battery capable of supporting operation of the portable medical device 100.

A control processor 23 is connected to the system bus 22 and receives the data
communications from the connector data element 20 for processing. The control processor 23
controls operation of the various elements of the portable device 100 that are connected to the
system bus 22. The control processor operates according to program instructions that may be
stored in the device memory 24. Program instructions may also be stored in processor memory
of the control processor 23. The control processor also stores data from its operations in the
memory 24. The control processor controls a data communications element 25 that may
comprise a receiver/transmitter for wireless RF communications, such as "WiFi"
communications or "Bluetooth” communications between the portable medical device 10 and
compatible external systems and networks. The portable infusion device may include an
interface that allows a user such as a patient to interact with the programming of the processor to
determine an amount of fluid to be delivered, a rate of delivery, a delivery profile, and/or the
like.

As shown in FIG. 2, the portable medical device may include a processor, such as a
control processor. The processor functions for controlling the overall functions of the portable
infusion device. Specifically, the processor includes programming that functions to control the
device and its components. The programming may comprise computer instructions stored in
memory or firmware components that, when executed by the processor, provide the processing
and features described herein. For instance, the processor may communicate with, e.g., send
signals to and/or receives signals from, and/or otherwise control one or more of the delivery
mechanism, reservoir, estimators, output mechanisms (e.g., display), memory, transmitter,
receiver, alarm(s ), speaker and clock or other features. The programming that is executed by the
processor may be referred to herein as the "program" or "programming" of the device.

Accordingly, the processor may include programming that it can execute to control the
speed of translation of a pump mechanism, the release of fluid from the reservoir, the data to be
displayed by a display, the data to be transmitted via the transmitter, the one or more alarms, etc.

The processor may also include programming that allows the processor to receive signals and/or
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other data from an input device, receiver, various sensors (such as a sensor that may be included
as a part of the device or used in conjunction therewith, for instance, a blood glucose monitor
and/or a blood glucose sensor, and the like) and to store the same in a memory. The memory can
be any type of memory capable of storing data and communicating that data to one or more other
components of the device, such as the processor.

The memory 24 of the device 100 may be any type of memory capable of storing data
and retrieving that data for transfer to one or more other components of the device, such as the
control processor 23. The memory 24 may comprise one or more of a flash memory, SRAM,
ROM, DRAM, RAM, EPROM, dynamic storage, and the like. For the illustrated portable
medical device 100 embodiment of FIG. 1, the memory 24 may be coupled to the control
processor 23 and may be configured to receive and store input data and/or store one or more
template or predetermined fluid delivery patterns. For example, the memory 24 can be
configured to store one or more personalized (e.g., user defined) delivery profiles, such as a
profile based on a user's selection and/or grouping of various input factors; past generated
delivery profiles; recommended delivery profiles; one or more traditional delivery profiles, e.g.,
square wave, dual square wave, basal and bolus rate profiles; and/or the like. In certain
embodiments, the portable infusion device is configured for receiving user information about a
user's present or predicted conditions. Such information may include the amount of insulin
already present in the body, (e.g., "insulin on board"); blood glucose level; trending blood
glucose level; insulin sensitivity/insensitivity; glycemic index; information about the user's
metabolism (e.g., "metabolic rate"); stress level; physiological conditions, (e.g., age, health,
sickness, diurnal cycles, etc.); other measurable parameters (e.g., information related to
amount/type of other hormones such as steroids, etc.); pharmacokinetics of the medicament (e.g.,
age of insulin, decay rate, etc.); information about the type and quantity of food to be or already
ingested (e.g., carbohydrates, proteins, fat; activity; use history; calendared events);
environment (e.g., temperature, humidity, pressure, etc.); and the like. One or more of these
factors may be entered into the device, for instance, by an input device. In some embodiments,
the memory 24 of the portable infusion device 10 may have a data capacity of up to or over
about 10GB, more specifically, up to about 3GB, even more specifically, about 1 MB to about
200 MB. In some embodiments, the memory 24 of the device 10 may be up to about 3GB, more
specifically, up to about 500 MB, and even more specifically, about 200 kB to about 200 MB.
The processor includes programming configured for receiving such user input information, such
as that discussed above, parsing and collating the information to generate an output, and

presenting that output to a user, such as on display.
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The device 100 includes an output/display component 26 such as the touchscreen 110
illustrated in FIG. 1, for operating virtual buttons or switches and the like, which may appear on
the touchscreen.

The device 100 can comprise an insulin pump device, which therefore also includes a
drive/pump element 27 such as a pumping mechanism for delivery of insulin fluid to the
connecting tube 14, as described above in connection with FIG. 1. The delivery mechanism
may be any suitable type of mechanism including the pumping mechanism. For some
embodiments, the delivery mechanism may include a typical drive mechanism, such as a drive
mechanism that includes a drive screw coupled to a motor. In such an instance, the drive
mechanism may be configured for being operably coupled to a reservoir, such as a syringe based
reservoir, and the housing may be sized to include at least a portion of the drive mechanism and
the reservoir. In some instances, the delivery mechanism may include a hydraulics mechanism,
pneumatic mechanism, step motor, continuous motor, or the like.

The actuator or drive mechanism may be configured for actuating or otherwise effecting
the translation of a pump piston or element such as a spool or shuttlecock. The actuator may be
any mechanism that is capable of causing the translation of the spool. For instance, the actuator
may include an electric coil, a ferrite member, a nitinol member, a lever arm, corresponding
magnets or electric magnets or dipoles.

As indicated above, the egress may be configured so as to communicate with the spool
translation chamber and/or spool and/or one or more openings therein. The egress may further
be configured for opening and closing or otherwise regulating the amount of fluid that is allowed
to pass there through. In this manner, the reservoir interacts with the delivery mechanism to
effectuate the delivery of a stored fluid from the reservoir, through the delivery mechanism, and
out of the portable infusion device, ¢.g., via an infusion set.

Referring now to FIGS. 3A-C, an exemplary sequence utilized to program a user defined
profile into the memory element of the portable medical device is illustrated. As described in the
following paragraphs, the programming and modification of current profiles within the portable
medical device can be accomplished through user interactions with the touch screen, or display
clement, of the device. Each user interaction, e.g., touch, can be interpreted as an input to
control and or navigate through screens of the device, dependent on the region of the display
receiving the interaction. In further embodiments, modifications and programming of the user
profiles can be completed on a computing device and downloaded to the portable medical
device, once the device is coupled to the computing device. In other embodiments, the display

screen of the portable medical device can further be utilized to provide confirmation that the user
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wishes to download and/or allow data communications with a particular computing device, ¢.g.,
15 such as when a user utilizes a computing device solely to charge the portable medical device.

The user defined profile can allow the user to set alerts (e.g., site reminders), delivery
amounts, temperature delivery rates, test times, and the like. The user-defined profile can also
allow the user to change the physical state of the device, such as when a cartridge requires
replacement, or when a tubing or cannula require filling. Modifying the physical state of the
device, also affects the active physical state of the portable medical device, as described in the
load sequence of FIGS. 3A-3C.

As shown in FIG. 3A, the user can initially be provided with a home screen 301,
displayed on the touchscreen 110 (illustrated in FIG. 1). The home screen 301 allows the user
to view various current conditions and states of the device. For example, FIG. 4 illustrates a
home screen 400 that provides the conditions (clockwise from top left) of an 80% battery life
remaining, the time (8:00AM), the date (May 25, 2010), the insulin available in the cartridge (
165u ), the time remaining before the next scheduled injection ( 4: 19 hours), the insulin on
board (IOB) in units (1.1 u), an options button and a bolus button. The bolus button shows
whether or not the bolus is in use, e.g., if the button is highlighted, and the current amount of
bolus being administered. The bolus can be scheduled to be delivered at certain times of the day,
e.g., mealtimes, such that the bolus button and insulin amounts automatically appear during
those times. The current state 401 of the portable medical device is indicated by a letter ("B"),
which appears proximate to the current cartridge amount (165u). As shown in FIG. 4, the
current state of the device is "B", which is an active physical state, e.g., fluid is actively being
pumped, having both basal delivery and bolus delivery. Other states not shown can include a red
"T", which indicates an active physical state that provides a temperature rate delivery Ou/hr
(zero units per hour); a red "0", which indicates a basal delivery rate at Ou/hr; "B", which is an
active physical state having only basal delivery (if bolus delivery is not indicated on bolus
button); and an orange "T", which indicates an active physical state that provides an active
temperature rate delivery as programmed by the user.

As shown in FIG. 4, a bolus delivery state is indicated by the "X" 402 mark on a bolus
button 403, and the amount of the bolus delivery is indicated as "Standard : 1 Ou" also on the
bolus button 403. A standard bolus delivery state is indicated in FIG. 4. If the bolus is in an
extended delivery state, the bolus button 403 can indicate "Extended : 1 Ou" along with the time
of the extended delivery state, e.g., 8:00AM-10:30AM. The bolus can also be in a correction

state, "Correction: 1 u" or a standard state with a correction "Standard/Correction: 1 Ou". As
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previously mentioned, if an "X" mark 402 does not appear on the bolus button, bolus delivery is
off.

If no letter "B" 401 appears on the home screen, then the portable medical device is in an
inactive state, and no basal or bolus deliveries are occurring. Such a state is shown in FIG. and will
be described further with reference to FIGS. 3A-3B in the following paragraphs. The inactive state
can be noted on the home screen on the Options button as "All Deliveries Stopped”. It should be
noted that if the basal delivery is "off', e.g., an inactive physical state, the bolus delivery state is
automatically shown as being in an "off state as well.

Referring to FIG. 3A, the user can navigate to the options menu by selecting the "Options"
button on the home screen as shown in step 303. The user can then be provided with several options,
including the option to "Load", which modifies the physical state of the device. Once the user selects
the Load option, in step 305, the processor of the portable medical device performs a check to
determine the state of the Site Reminder, e.g., "On" or "Off' in step 307. If the Site Reminder is not
"On", the device setup is considered to be in an incomplete state.

In step 309, if the Site Reminder is "Off', the device then checks to determine if a cartridge is
installed/detected within the device. If a cartridge is not detected, the portable medical device
provides the user with only two options in the load menu 311: 1) enter the change cartridge load
sequence, or 2) enter the site reminder edit sequence (to tum on and program the Site Reminder
function). FIG. 5 illustrates an exemplary screenshot 500 of a device that does not detect a cartridge
and that has the Site Reminder turned off. As shown in FIG. 5, only the Site Reminder button 502
and the Change Cartridge button are available for selection by the user in the load menu. The user
then can then sclect to change the cartridge, e.g., load a cartridge into the device and/or correct an
erroneously loaded/detected cartridge in the device as shown in step 317. The change cartridge load
sequence is described in following paragraphs.

Referring to FIG. 3A, in step 309, if a cartridge is detected when the state of the Site
Reminder is "Off', the user is directed to a load menu 313, which includes all load functions
available for selection, and reminds the user that the Site Reminder is "Off. Accordingly, from
load menu 313, the user can begin any load sequence option and/or change the state of the Site
Reminder. The Site Reminder is an independent setting, and can be edited without completing
any of the flows (e.g., Change Cartridge, Fill Tubing or Fill Cannula) and/or during a pumping
or non-pumping state. However, in one embodiment, when the Site Reminder is set to an "On"
position, it can be part of the Fill Cannula sequence in order to help encourage the user to set it
up.

Referring to step 307, if the site reminder is set to "On", the user is shown a load menu

315 in which all load sequence options are available for selection by the user and the Site
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Reminder button indicates an "On" state. From the load menu 315, the user can select any
option previously described along with the option to change the Site Reminder. If the user
selects to change the Site Reminder as shown in step 345, the device then enters a workflow
sequence "I5-2", show in box 347, to setup the site reminder from the load workflow. The set up
of the Site Reminder from the load menu is slightly different than from the Fill Cannula
workflow sequence. If the Site Reminder is set up through the load menu 315 as shown in step
345, the user is able to press a "Back" button to return to the load menu 315 at any time.
However, if the user modifies the Site Reminder from the Fill Cannula workflow sequence, the
"Back" button is inactive as the user cannot return to a previous state in the Fill Cannula
workflow sequence until the sequence is completed. Accordingly, the Site Reminder is editable
through the load menu and/or through the Fill Cannula sequence, though slight variations occur
within the sequence which is followed for each setup.

Referring to load menus shown in boxes 311 (sequence 317 only), 313, and 315, the user
can select a button to enter a load sequence, such as one of the buttons comprising Change
Cartridge 317, Fill Tubing 319, or Fill Cannula 321. Each of the load sequence options is
illustrated in FIG. 6. As each load sequence is completed, the button, which the user can select
for each particular sequence, indicates a completed mark (check mark) 605, 606. As shown in an
exemplary screenshot 600 of FIG. 6, the Change Cartridge 601load sequence and the Fill
Tubing 602 load sequence have each been completed. The Fill Cannula 603 has not been
completed, but is available for selection because a cartridge is detected in the device.
Furthermore, the Site Reminder 604 option is available for set-up due to its current "Off' state
607. Once at least one load sequence option has been selected and completed, the user can be
provided with the option to complete the session in the menu by selecting the "Done" button 608
on the interactive touchscreen.

In step 323, if the user selects any one of the aforementioned load sequences, the
processor of the device checks the pumping mechanism in order to determine if it is in an active
pumping state. If the pump is not in an active state when a load sequence is selected, the user is
sent to a corresponding workflow alert state. For example, if the user chose to load a cartridge,
and the device is not in an active pumping state, the user is sent to a change cartridge alerts
workflow, as shown in box 338. Similarly, if the device is in an inactive state and the user chose
to enter a fill tubing workflow or a fill cannula workflow, the user is directed to each respective
workflow as shown in boxes 340 and 342, respectively. If the pump is in an active state, the
active physical state of the portable medical device should be stopped. Accordingly, the user is

directed to a screen, which requires a user input to confirm that the active operation; e.g.,
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pumping, of the portable medical device will be stopped. The user is then asked to enter "Yes"
or "No" inputs for each of the load sequences to begin as shown in boxes 327, 329 and 331. This
is provided in order for the user to avoid unwanted stopping of the pump, such as when a current
scheduled infusion is occurring.

FIG. 7 shows an exemplary screenshot of the confirmation screen 700 on the display of
the device for stopping the active operation. In the particular screen 700 shown, the display
notifies the user that a selection of the Change Cartridge load sequence will cause all deliveries
to be stopped. The user is given two options 701, in the form of two alternative touchscreen
buttons, either to continue the Change Cartridge load sequence with "Yes" or to exit the load
sequence request with the "No" button. If the user selects the "No" button, the device returns
back to the same load menu previously displayed. As shown in FIG. 3A, the selection of the
"No" button is illustrated in step 325 and returns the user to a load menu 311, 313, or 315.
Alternatively, if the user selects the "Yes" button to confirm entering the load sequence, as in
step 333, the user is provided with a final confirmation screen. The final confirmation screen
can be an alert to the user that provides the user with a notification that the current active
physical state of the device has changed; e.g., all deliveries have been stopped, a provided in step
335. The final confirmation screen can remain on the screen of the device until the next step in
the load sequence is complete, such as the replacement of a cartridge, or until the user has
acknowledged the physical state change of the device for a second time; ¢.g., the first time being
screen 700 with option 701 in FIG. 7.

Referring to FIG. 8, when the device enters the Change Cartridge load sequence, or
another load sequence in which the physical state of the device has changed, notification or alert
reflecting the current state of the device is also displayed on the main menu screen 800 of the
device. Accordingly, the Bolus delivery button is unavailable and the options button 801
indicates that "All Deliveries Stopped" at the current time. In an embodiment where the device
is in a Change Cartridge load sequence, the device then automatically stops all deliveries and
bypasses prompts received when stopping individual delivery types (e.g., bolus, basal,
temperature), as shown in state 335. Dependent on the load sequence chosen in boxes 317, 319.
321, the processor can direct the device to enter the particular load sequence 343, 341, 339.

Referring now to FIG. 3B, after completing one or more of the load sequences 343, 341,
339 selected by the user in FIG. 3A, the processor of the device then determines whether the
Site Reminder is in an "On" or "Off state. If the Site Reminder is in the "Off' state, then the user
can be directed to a Load Menu that indicates one or more of the load sequences have been

completed, such as shown in the exemplary screenshot of FIG. 6. For example, box 357 can
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show the user that specific tasks such as the "Change Cartridge" load sequence has been
completed and/or the "Fill Cannula" load sequence has been completed. Each completed load
sequence can have an illuminated, or highlighted, checkmark on that load option button.

If the Site Reminder is in the "On" state, then as shown in box 359, when all load
sequences have been requested and completed by the user, the user can still be directed to the
Load menu in order to configure and/or change the Site Reminder to the "On' state, since the
portable medical device is then prepared for an active physical state. If the user has completed
all load sequences and the Site Reminder is in the "On" state, the user can be provided with an
option to enter an input of "Done" for the current workflow session. In some embodiments, if all
load sequences, in particular the Fill Cannula load sequence, is complete, the Fill Cannula button
is not active, or highlighted, for selection by the user though the completed checkmark is visible
(e.g., highlighted or lit). This prevents the user from requesting an overflow of the cannula.

Referring again to boxes 357 and 359, once the user has entered and completed a
particular load sequence, the user can be provided with, e.g., three (3) options to navigate away
from the current device state. For example, in order for the user to exit the Load Menu and end a
current workflow session, the user can select the "Done" button on the touchscreen of the device
as provided in box 363. The Done button can take the user back to the Home Screen of the
device, such as shown in FIG. 4. However, as previously mentioned, the Done button is only
available for selection if at least one of the load sequences has been completed after selection by
the user, as shown in the device check state of 369. If the portable medical device has completed
at least one load sequence, the user is shown a screen indicating that the user should perform
"Test BG in 1-2 hours" (blood glucose) as provided in box 371. This should be performed in
order for the user to determine if all device components and physical modifications; e¢.g.,
cartridge change, cannula fill, tubing fill, were completed successfully. The user does not need
to navigate away from the screen described in box 371, because the device can automatically
navigate to a sequence to start an active state of resuming insulin workflow as provided in box
373. In an alternative embodiment, if no load sequence is determined as being completed by the
device in the check state of 369, the device can automatically navigate to the resume active state
in box 3 73. This may occur when the user has entered the load menu to view each available
load option and/or edit the Site Reminder settings and/or has exited a load sequence prior to
completion and is exciting the current load session Load menu.

Referring to the Load menus 357, 359, 361, in a second option to navigate away from any
of these screens, the user can select the "Back" button. The Back button takes the user out of the

current workflow session, or a specific workflow sequence in which the device currently is, to
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the Options menu. Prior to displaying the Options menu to the user, the system can run a similar
check state of 369 discussed in the previous paragraph, which navigates to the notification screen
of "Test BG in 1-2 hours" in box 3 71 if at least one load sequence has been completed and then
to the resume active state 3 73. Again, the device bypasses the notification in box 3 71 if no load
sequence has been completed by the device, and automatically enters the resume active state
workflow in box 3 73. Once in the active state and not in the locked state, such as when the
device is capable of being unlocked, the user is free to navigate through the device to perform
tasks such as selecting custom options, editing and generating profiles, and viewing stored data.

Referring now to FIG. 3C, though the user can navigate away from the Load menu with
the Back button or Done button as provided in FIG.3B, the device performs a series of checks
prior to allowing the device to resume an active state in a Menu Complete workflow sequence as
shown in box 377 of FIG.3C. In some cases, the user is notified with an error message and in
others the user is asked to confirm that the active state will be resumed. In some embodiments,
the only way for the portable medical device to commence an active state is for certain
conditions associated with the Load menu to be satisfied. The conditions are further explained in
the following paragraphs with references to corresponding exemplary screenshots in FIGS.9-11.

As shown in FIG.3C, once the Menu Complete workflow sequence has begun, the device
first checks if the device is recovering from a fault state in state 378, such as a mechanical or
software failure state. If the device is recovering from a fault state, the user can receive an error
message indicating that the portable medical device cannot enter an active state; e.g., the pump
cannot resume pumping as shown in box 3 78a. The user is then asked to confirm that the error
message has been read in box 378a, by selecting a "Close" button provided in box 384. This
ensures that the user is aware of the fact that no insulin will be received from the device and
other injection methods may be required. The user is then directed to an Options menu for
"Resume Insulin state" provided in box 385 in order to troubleshoot the current detected error.
All active operation of the device, e.g., pumping, remains in the "Off' state and no deliveries are
occurring.

If the device is not recovering from a fault state, the processor then runs a second check
to determine if the date provided on the device is valid, as provided in state 3 79. If the check
fails; e.g., the date is incorrect, the user can receive an error message indicating the problem in
box 379a. The user is then asked to confirm receipt of the error message by selecting a "Close"
button as provided in box 384. The user is then directed to the Options menu for "Resume
Insulin state" provided in box 385 in order to troubleshoot the current detected error. All active

operation of the device; e.g., pumping, remains in the "Off' state and no deliveries are occurring.
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If the device has a valid date, the processor then runs a third check to determine if the
mechanical components, such as the buttons on the touchscreen or other push buttons on the
device, are malfunctioning as provided in state 380. If a button is malfunctioning, such as by
being stuck, the user is again notified via an error message in 380a that the device will not
resume an active pumping state. The user is then asked to confirm receipt of the error message
by selecting a "Close" button as provided in state 384. The user is then directed to the Options
menu for "Resume Insulin state" provided in box 385 in order to troubleshoot the current
detected error. All active operation of the device; e.g., pumping, remains in the "Off' state and
no deliveries are occurring.

Referring to FIG.9, if the device passes the third check, and all buttons are fully
functional, the processor checks the current battery level within the device as in state 381. This
ensures proper delivery of the infusion fluid, e.g., insulin, will occur at the scheduled times
determined by the stored user profile. If the battery level is too low, the processor provides the
user with a notification 900 in the form of an error message indicating a low battery level in box
381a. The user is then asked to confirm receipt of the error message by selecting a "Close"
button 901 as provided in box 384. The user is then directed to the Options menu for "Resume
Insulin state" provided in box 385 in order to troubleshoot the current detected error. All active
operation of the device; e.g., pumping, remains in the "Off' state and no deliveries are allowed to
occur.

If the portable medical device has sufficient battery power to operate in an active state,
the processor performs the next check to determine if any outside factors may affect the correct
operation of the device. As shown in state 382, the fourth check is utilized to determine if the
processor detects any extreme temperatures. Extreme temperatures may be the result of outside
conditions, such as extremely hot or cold outside temperatures. In the case of an extremely hot
temperature, the user is again provided with an error message indicating that the device detects a
high temperature provided in box 382a, and the user is then asked to confirm receipt of the error
message by selecting a "Close" button as provided in box 384. The user is then directed to the
Options menu for "Resume Insulin state" provided in box 385 in order to troubleshoot the
current detected error. All active operation of the device, e.g., pumping, remains in the "Off
state and no medicament delivery is occurring. In some embodiments, a similar operation is
provided in the case of an extremely cold temperature.

Finally, the processor of the portable medical device performs a fifth check to again
determine if an additional outside factor of altitude is detected in state 383. If an abnormal

altitude is detected, the device may not operate properly. Accordingly, if a high altitude is
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detected, then the user is provided a notification of high altitude being detected such that an
active state cannot be resumed in box 383a. The user is then asked to confirm receipt of the
error message by selecting a "Close" button as provided in box 384.

If the processor of the device detects a suitable altitude for operation, the Load Menu
Complete workflow sequence then performs individual checks of the physical components of the
device that provide proper active operation in states 386, 387 and 388. The processor of the
portable medical device first determines if the Cartridge Tubing has been filled in state 386. If
the tubing is not filled, the user is provided a sequence of screens similar to the aforementioned
checks. First, the user is notified in an error message in box 386a that the Cartridge Tubing must
be filled to continue with active operation of the portable medical device. The user is then asked
to confirm receipt of the error message by selecting a "Close" button as provided in box 389.
The user is then directed to the Options menu for "Resume Insulin state” provided in box 390 in
order to troubleshoot the current detected error. All active operation of the device, e.g.,
pumping, remains in the "Off state and no deliveries are occurring.

Next, if the cartridge tubing is successfully filled as noted by the green check mark on the

"Fill Tubing" bar 602, the processor of the device performs a check to determine if the cartridge
has been successfully loaded into the device in state 387a. If the cartridge was installed
incorrectly, the user is notified in an error message that the cartridge requires reinstallation. The
user is then asked to confirm receipt of the error message by selecting a "Close" button as
provided in box 389. The user is then directed to the Options menu for "Resume Insulin state”
provided in box 390 in order to troubleshoot the current detected error. All active operation of
the device; e.g., pumping, remains in the "Off' state and no deliveries are occurring.
Referring to FIG.10, once the device processor runs through all checks on the device and the
device determines that all components are functional, the user is then directed to an Options
screen to "Resume Insulin Now" 1000. This is presented when the device is in a functional
operating state and the user programmed profiles and deliveries can be safely resumed. The user
is provided with two options 1001 to "Resume" or "Close" the Options screen; e.g., if the user
wishes to perform another load sequence.

Referring to FIG.11, if the user selects to "Resume" the active state of the device, the
device can indicate to the user that the device is "Resuming Insulin" deliveries as shown in
screenshot 1100. In some embodiments, the "Resuming Insulin” screen 1100 can remain on the
device until a first insulin delivery has been made. In other embodiments, the "Resuming
Insulin" screen 1100 can remain on the screen of the device for a predetermined time period,

such as 10 seconds.
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In the previously described Load Menu Complete workflow sequence, it should be
understood that all or some of the checks performed on the device can be sequentially or
simultaneously performed. Additionally, at any step within the Load Menu Complete workflow
sequence, similar to any step navigating through the device from the Home screen to the Option
Menu and, subsequently, to the Load Menu, the user is provided with at least two options to
navigate away from current screen by selecting a "Yes", "No", "Continue", "Back" or "Close"
button. The "Close" button allows the device to remain in a hold state in order for a notification
message to be confirmed by the user. However, after acceptance, e.g., interaction with the
screen on the "Close" button, the user is directed to a following screen which offers two or more
options for the user to navigate through functions of the device; e.g., the load sequence options
on the Load menu.

Referring now to FIGS.12A-12B, a load sequence workflow for changing a cartridge on
the device is described with further reference to FIGS.13-16.

As shown in FIG.12A, the change cartridge load sequence, which can be initialized
through the Load menu described in FIGS.3A-3C, begins with a device check process in state
120 to determine if a cartridge is currently installed and/or installed correctly in the device. If no
cartridge and/or a erroncously installed cartridge is detected by the processor, the user is directed
to an notification screen including an alert that indicates an error with the cartridge provided in
box 128. An exemplary screenshot of box 128 is shown in FIG.13. As previously discussed,
once the user enters the load sequence for changing a cartridge, either inadvertently (e.g.,
incorrect removal/installation of cartridge at box 128) or intentionally (e.g., navigation through
load menu at box 126), all deliveries and active operation of the device are stopped.

Referring again to FIG.12A, if the user is shown the notification in state 128, two options
are provided to navigate away from the notification screen, "Yes" and "No". These two options
1301 are also shown in the exemplary notification, or alert screenshot 1300 of FIG.13. If the
user selects "No" shown in box 136, the processor of the device directs the user to begin a load
sequence for reconnecting the incorrectly installed cartridge of the device as shown in box 138.
If the user selects that a cartridge is currently being installed, "Yes" in box 134, the user can then
be directed by the processor to the predefined Change Cartridge load sequence screens. The
screens are provided in order to guide the user through the cartridge changing process with
simple instructions and failsafe mechanisms to ensure that proper device functions occur.

In particular, the Change Cartridge load sequence, along with the Fill Tubing and Fill
Cannula load sequences, includes a failsafe mechanism that locks the screen of the device during

a physical modification (e.g., removal/installation of cartridge, filling of cannula, etc.) such that
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any inadvertent interaction with the screen of the device is avoided. Accordingly, though the
device is still functional; e.g., background processing is occurring, the current state of the device
cannot be modified until the screen is unlocked. For example, if the user touches the screen of
the device while removing the cartridge or filling the tubing, the screen will not input the touch
that causes the device 1301 to move away from the current screen in the workflow process and
begin, for example, the delivery of the insulin to the tube when disconnected from the patient on
accident.

As provided in FIG.12A, when the device is instructed to enter the change cartridge load
sequence in box 126 in response to a user input, the user is notified on the device screen when it
is safe to remove the infusion from his/her body in box 130. The user is also instructed to the
remove the cartridge from the device and is informed that the device screen is currently in a
locked state. As shown in box 130, an additional icon appears on the user's device screen,
indicating that the screen of the device is locked; e.g., a padlock icon. This icon and box 130 are
provided in an exemplary screenshot 1400 in FIG.14.The icon 1402 covers a small region of the
display screen and, when active, indicates that any other surface of display screen is not capable
of receiving an input, ¢.g., through a physical interaction with the device. The indication that the
screen is in a locked state 1401 is also shown, but is not active, e.g., highlighted, as this region is
not currently able to receive an input. Accordingly, in order to for the user to view the next
screen in the cartridge change load sequence, the user is provided with only one option to
provide a single ( 1) predefined input. The user can then touch the screen on the lock icon 1402
after which the user is directed to a second predefined screen that ensures the user has completed
the task at hand and confirms that the user is prepared to move forward in the current load
sequence.

Referring again to FIG.12A, when the user has selected to unlock the first locked screen
state in box 130 (e.g., through selection of the lock button 1402 in FIG.14), the user is provided
with a subsequent screen to confirm that he/she would like to continue through the current load
sequence, such as the Change Cartridge load sequence provided in box 132. It is important to
note that the screen provided in the screen sequence immediately following the user's first
request to unlock the screen of the device is the screen described in box 132. The user is unable
to navigate from a first locked screen state that appears during a physical state change of the
device to any other screen except the subsequent confirmation screen provided in box 132. An
exemplary screen shot of box 132 is illustrated in FIG.15. As shown in FIG.15, the only two
options the user has to navigate away from the screen is through selection of "Next" or "Close"

to continue with the selected load sequence. If the user selects "Close", the load sequence is
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discontinued and the user is directed back to the Load Menu. At such a point in the sequence,
the device should not include a cartridge and, thus, the user will be only provided the "Change
Cartridge" and "Set Reminder" options in the Load Menu. The screen will no longer be in a
locked state once it displays the Load Menu. Accordingly, the user will be able to navigate
through device.

If the user enters "Next" in box 132 of FIG.12A, the user is directed to a notification
screen in the load sequence, indicating the operation in progress on the device. For example, as
provided in box 142, the user is notified that the device is preparing for a cartridge to be
installed. At this point, the screen is still in a locked state and no user input which may change
the active state of the device is permitted. Only specified regions of the screen will accept an
input from the user on screens which the device has predefined as input regions allowing that
user to move in a particular load sequence and/or exit the load sequence to return to the Load
Menu. For example, the screen described in box 142 does not include any input regions on the
screen which may allow the user to navigate to another screen. Additionally, the screen is in a
locked state. Accordingly, the device can receive no input until the specified operation
completes within the device.

Referring still to FIG.12A, once the device has completed preparing the cartridge, as
described in box 142, the user is shown a screen indicating the next step in the load sequence
which is to be performed. In box 144, the user is instructed to install a new cartridge in the
portable device. In some embodiments, the user is provided with a visual graphic to facilitate
such physical operation. In box 144, the user can also be notified and reminded that the screen is
currently in a lock state, and no other state changes can occur in the device. Furthermore, the
user can be provided with instruction to touch, or press, the unlock button to move forward
through the selected load sequence. Again, similar to the sequence described previously,
because a physical state change has just occurred on the device (e.g., a cartridge is installed), the
user is directed to a confirmation screen which allows the user to continue through the load
sequence or exit to the load menu in box 148.

Referring to FIG.15, the user can again be requested to enter one of two options: "Close"
or "Next" display buttons 1501, shown in the exemplary confirmation screenshot 1500 in
FIG.15.In some embodiments, the confirmation screen 1500 can also include a visual graphic for
the user to see how the current physical state of the device should appear. If the user selects
"Close" the device exits the current load sequence and returns to the Load Menu. At the Load
menu, if the user selects "Next", the processor of the device executes a check to detect if the

cartridge preparing time has exceeded a threshold value such as, for example, 30 seconds. If the
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cartridge was installed incorrectly or cannot be recognized by the device, the user is provided
with an error message indicating that the cartridge installed cannot be utilized by the device and
should be removed and replaced, as provided in box 154. The user is provided with one option
to "Close" the current screen displaying the error message in box 156, as the load sequence
cannot continue with a problematic cartridge. Once the user selects to close the screen in box
156, the user is then directed to the Load Menu in box 158.

Referring now to FIG.12B, if the user correctly installed the cartridge in the load
sequence described in FIG.12A, and the processor of the device has recognized and prepared the
cartridge for use, the user is shown a series of screens indicating the current operation in
progress. For example, the user can be shown a series of screens which are utilized while the
device completes certain steps of the load sequence operation such as "Please Wait", shown
when the device begins the cartridge detection process, "Detecting Cartridge", shown when the
device is detecting the cartridge, "Removing Air from Cartridge", shown when the device is
removing air from the cartridge, and "Preparing for a Fill", shown when the device is ready for
the next step in the load sequence.

FIG.16 provides an exemplary screenshot 1600 of the screens notifying the user of the
current progress of the step in the load sequence. As shown, the user is notified that the device is
currently operating to remove air from the cartridge, "Removing Air From Cartridge,” and a
progress bar 1601 indicates that the installation process is 80 percent (%) complete. The
progress bar can be included in each of the aforementioned screens indicating the current
progress of the operations being performed in the load sequence. It should be noted that though
no "lock" icon is displayed on the screen during the operation in progress screen series just
described, the screen is still in a locked state and no user inputs are capable of being received by
the device.

Referring again to FIG.12B, once the cartridge is installed and the detection and air
removal processes have been performed by the processor to prepare the cartridge for use, the
processor can execute a check to determine if any errors occurred during the cartridge detection
process as shown in state 1 7 0. If an error occurred, the user can be shown an error message
alerting the user that a cartridge error has occurred in box 172. If no errors occurred during
installation and detection; e.g., the processor of the device detects the cartridge and the air is
properly removed, the load sequence can continue to the next step. As provided in box 176,
describing the next step in the change cartridge load sequence, the user is provided with the next

set of instructions to fill the cartridge; e.g., with insulin, and then touch the "Unlock” (press the
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Lock icon) when done. The user can also be reminded of the current locked screen state, as
depicted in a previous embodiment and shown in exemplary screenshot FIG.14 in element 1401.

Once the user completes the load sequence step of filling the cartridge and selecting the
"Unlock" button, the processor only allows the user to navigate to the next confirmation screen
with selection of the unlock button after a physical state change has occurred on the device. The
confirmation screen provided in box 180 is similar to those previously described in boxes 132
and 148 of FIG.12A. The user is provided with two options to continue in the load sequence,
"Close" or "Next". If the user selects "Close", the user is directed to the Load Menu. If the user
selects "Next", the user is shown a notification message indicating the cartridge was successfully
changed as provided in box 184. After the notification message is displayed for a predetermined
amount of time sufficient for user viewing, the processor of the device directs the user to the next
load sequence, such as, for example, the Fill Tubing workflow provided in box 186.

As previously described with reference to boxes 132 and 148 of FIG.12A, and box 180 of
FIG.12B, if the user selects to "Close" the current workflow, or load sequence, the user is
directed back to the Load Menu. Though transparent to the user, the processor determines that
the current workflow is incomplete and runs a series of checks when such a selection is made in
order to determine the current physical state of the device and to determine which operations
need to occur in order for the device to function properly. Accordingly, each time the user
selects to prematurely close out of the workflow sequence, the device runs through the checks,
for example, previously described with reference to FIG.3C.

In further embodiments, the user can enter the Fill Tubing workflow, or Load Sequence
from the Load Menu. Further details of such operations will be apparent to those skilled in the
art, in view of the description in this document.

Although the aforementioned description specifically describes a portable medical device
for administering insulin to a patient, it should be understood that such a device is only one
embodiment of the invention. The device can also include any portable device having a display
and a processor and which is capable of remaining in a specific response state while the another
operation is being performed on the device. For example, the device can include a mobile
computing device, such as a Smartphone. In one embodiment, such a device can be used to
remotely control a portable medical device as described herein. Alternatively, a portable medical
device as described herein may be controlled by a dedicated remote control specifically designed
for use with the device. The response state can be preventing any user input while a user is
downloading an application through a wireless connection, or completing a bank transaction, for

example.
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The methods, systems, and devices discussed above are intended merely to be examples.
Various embodiments may omit, substitute, or add various procedures or components as
appropriate. For example, it should be appreciated that, in alternative embodiments, the methods
may be performed in an order different from that described, and various steps may be added,
omitted, or combined. Also, features described with respect to certain embodiments may be
combined in various other embodiments. Different aspects and elements of the embodiments
may be combined in a similar manner. Also, it should be emphasized that technology evolves
and, thus, many of the elements are examples and should not be interpreted to limit the scope of
the invention.

Specific details are given in this description to provide a thorough understanding of the
embodiments. Nevertheless, it will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details. For example, well-known circuits,
processes, algorithms, structures, and techniques have been shown without unnecessary detail in
order to avoid obscuring the embodiments. Further, the headings provided herein are intended
merely to aid in the clarity of the descriptions of various embodiments, and should not be
construed as limiting the scope of the invention or the functionality of any part of the invention.
For example, certain methods or components may be implemented as part of other methods or
components, even though they are described under different headings.

It is noted that embodiments may have been described as a process that is depicted as a
flow diagram or block diagram. Although each diagram may describe the process as a sequential
series of operations, many of the operations can be performed in parallel or concurrently. In
addition, the order of the operations may be rearranged. A process may have additional steps not
included in the figures. Each operation of a process is performed or executed by the processor of
the device.

The description above has been provided in terms of presently preferred embodiments so
that an understanding of the present invention can be conveyed. There are, however, many
configurations and techniques for data management systems that were not specifically described
herein, but with which the present invention is applicable. The present invention should
therefore not be seen as limited to the particular embodiments described herein, but rather, it
should be understood that the present invention has wide applicability with respect to data
management generally.  All modifications, variations, or equivalent arrangements and
implementations that are within the scope of the attached claims should therefore be considered

within the scope of the invention.

25



WO 2013/163095 PCT/US2013/037616

CLAIMS
1. An ambulatory infusion pump, comprising:
a housing;
a delivery mechanism at least partially contained within the housing and adapted to facilitate
delivery of fluid to a user;
a user interface comprising a touchscreen disposed on a surface of the housing; and
a processor disposed in the housing and configured to generate menu screens for display on the
touchscreen and to receive and process touch input from the touchscreen for navigation between
or among the menu screens and for setting pump parameters, the processor further configured to:
receive touch input through the user interface indicating that an uninterrupted operation is to be
performed on the pump;
automatically lock the touchscreen during the uninterrupted operation in response to the touch
input such that touch input received at the touchscreen is not processed by the processor to
navigate between or among menu screens or set pump parameters; and

unlock the touchscreen following completion of the uninterrupted operation.

2. The ambulatory infusion pump of claim 1, wherein the processor is configured to unlock
the touchscreen following completion of the uninterrupted operation only upon receiving a

predefined unlock touch input through the touchscreen.

3. The ambulatory infusion pump of claim 2, wherein the predefined unlock touch input is

selection of an unlock icon.

4. The ambulatory infusion pump of claim 1, further comprising an infusion cartridge
selectively coupleable to the housing, the infusion cartridge including a reservoir containing the
fluid and an outlet adapted to be coupled to infusion tubing such that the delivery mechanism can

deliver fluid from the reservoir, out the outlet and through the infusion tubing to a user.

5. The ambulatory infusion pump of claim 4, wherein the uninterrupted operation is

replacement of the infusion cartridge.

6. The ambulatory infusion pump of claim 4, wherein the uninterrupted operation includes

filling the infusion cartridge with fluid.
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7. The ambulatory infusion pump of claim 4, wherein the uninterrupted operation includes

filling the infusion tubing with fluid.

8. The ambulatory infusion pump of claim 2, wherein following receipt of the predefined
unlock touch input through the touchscreen, the processor is adapted to display an unlock
confirmation screen and the processor does not navigate to a subsequent menu screen until a

confirmation touch input is received on the unlock confirmation screen.

9. An ambulatory infusion system, comprising:

an infusion cartridge, the infusion cartridge including a reservoir for containing a fluid and an
outlet adapted to be coupled to infusion tubing;

a pump device configured to selectively receive the infusion cartridge and cooperate with the
infusion cartridge to deliver fluid from the reservoir, out the outlet and through infusion tubing to
a user;

a user interface comprising a touchscreen disposed on a surface of the pump device; and

a processor located in one of the infusion cartridge and the pump and configured to generate
menu screens for display on the touchscreen and to receive and process touch input from the
touchscreen for navigation between or among the menu screens and for setting pump parameters,
the processor further configured to:

receive touch input through the user interface indicating that an uninterrupted operation is to be
performed on the pump;

automatically lock the touchscreen during the uninterrupted operation in response to the touch
input such that touch input received at the touchscreen is not processed by the processor to
navigate between or among menu screens or set pump parameters; and

unlock the touchscreen following completion of the uninterrupted operation.
10.  The ambulatory infusion system of claim 9, wherein the processor is configured to
unlock the touchscreen following completion of the uninterrupted operation only upon receiving

a predefined unlock touch input through the touchscreen.

11.  The ambulatory infusion system of claim 10, wherein the predefined unlock touch input

is selection of an unlock icon.
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12. The ambulatory infusion system of claim 10, wherein the uninterrupted operation is

replacement of the infusion cartridge.

13.  The ambulatory infusion system of claim 10, wherein the uninterrupted operation

includes filling the infusion cartridge with fluid.

14.  The ambulatory infusion system of claim 10, wherein the uninterrupted operation

includes filling the infusion tubing with fluid.

15. The ambulatory infusion system of claim 11, wherein following receipt of the predefined
unlock touch input through the touchscreen, the processor is adapted to display an unlock
confirmation screen and the processor does not navigate to a subsequent menu screen until a

confirmation touch input is received on the unlock confirmation screen.

28



WO 2013/163095 PCT/US2013/037616

110

118

105

FIG. 1



WO 2013/163095

Connecior
Port

12

15

1{}0/

PCT/US2013/037616
2/10
/22
1 Control
Connector | Processor
Data s 23
2a
Memory
24
Data
Communications
25
Connector Input
- ] Output
nieniace Display
26
20; Drive/
Pump
27
Connactor
Fower — Batlery
21k Battery
Charger 28
29

FIG. 2




PCT/US2013/037616

WO 2013/163095

usua paaRoal Ajeusou sichiuosd

LET  fasnysp aagoe ve Buddoys |

BussedAq *Ayensunne |
paddo;s SRUBAEBE BANIE Y |

FAT N

[

G5¢  02ddOLS
SgMANTEA

T,
payou st 19s()

1
(AR

Loung 594,
S108}as J8s[

s(....',-‘..w:....\.._...,-::

FEE oy, 10 S0,
Hrupones Ag
SnUNLIoD OF Jasn
33y “paddols oy
S saLeAlEn e
0O “enuuEs s 0

BZE opy, 20 SBAL
funeies Ag
STILBLIOD 0} Jasn
ysy paddois
BG (|1 STUBAYSD
e ‘Buigry iy o
FRAS
ON, 40,884,
Bunosyas kg
BNLLIOT G} O8N
#sy paddos
8G [jis ssuoARp |
e ‘sbpupec |
ahusyn o}

L R R R R R R R R AR L R R R RN E R R T i PG,

IR ER I

BEE
PACHINACAS
ejnuue)

jit © peony
A R=g10)
&0} D6y

MTHBEOM: |
e Buign g
fitd - peat
LB BOD
€0} 05}
FAGHRIOM
obpan
B BLELT
L-21 '8aD ¢
€0y 1t

3:

B T R AL R k)

Chdasraan

N L R R R N R N N e R R N RN R
ssew

R R A R R L N T R R R T I Y

4:...v-.,..._...l‘.‘:..-‘

LOTNG
N, BIOBIBS 1050

|

©

e e R AT LA L sy

R L R N R Y R B e N R R T L 1)

pEoT ol dnjag
T BpLURua Y s |

HODIPBOM

2761809

€0} CD

CAsuNYAsvNATTIR A Y ALY A,

MOPHOM W,m‘vm
FHo SHBY |
Ejnuen

fid - peon

uapng
Aspuiuey sbusyny
BUS, SIOBIEE J8SN

€180
€0} 09
MO
Ore susjy
fugny

E-€1 180D
£8105

MOPHIOM
BEE suely
afipupen

: peot |

£-21 SO |
&) Oy

—

L

g

LIONNG
JenuueD
i,
SYas
Jash

li4 ; pEOT

0p) ﬂ,

LS,

Budwnd AMT

By duung -

fle

UOIIG
Suagng,
e
syaes
issn

. B28

\

it€

Klvuliti-ze]

LORNG

affueysy,
spsies (g
Jas( |

pojaaEn sBoupES o

;or\tl~1\.ov\\;v\\nli\!!iiu-)o.-vwi--)_

N L L AR STy R T P

SiE a0y,
JOpUlEy SUS-
noIosyap
abpuinza-
uogIREs

10} BlgeiRAR
suolido -
&d%ﬁﬁﬁ

£ig S,
ABpPULUBY B)S-
payasiap
abpuyen-
LGi3no1es
01 BjEIEAR
s10340 Py~
TIBp pEo |

~<...:4._>me:,.‘f.»..q‘.‘-.»

Areesrscrrrev N,

Cartridge
Cdetectad. ...,

L

hie Vet Tate!
st afpuped op-
LoRD8|as

oy Bjgeese
stoydo

ABpuiusy aug,
pue abpuuen
abuey, -

. USR] pEo |

Y

.&.ll.

Ve "Sid

'”.‘”“N“”””".N“”“””E.”“.A“.““\"

S,

L1 R N N Y A L]

Pervarsur2evranw

- L pERiEIED
C o eEeg
.. aBpuen

oM

L0,
e

JapURaaY

ovg

<
rd
7

coe ,
UG e,
SIR|ES 198

£0E wonng
Jsuondo,
S13618% Jas()

£

1OE
UBBIOS SLUOH |




PCT/US2013/037616

WO 2013/163095

4/10

MOIDLOM BIDEU
BUINSHY pROT
&2l |dn

Ein

& T} 0L

;-3

oLt B

AN

SIBOY
S ulDg sl

Py

8¢ ‘04

sooadneg
D IBpUIUBY BRS
261309

GLE 0} 05

19e uopng
ADURLEN

abuByD BUG,
SI0T|BS IO

o 68E
gnuuesg g
Bukmy ma-

sbpiie) sBueyn-

. T PEE s BT
O a0 EEYY,

3

198 LMy,
JBpURUSY B1g-
papiduns

5€ pavIet
Y3E] {1y
By pES

aousnbes
PEOUAION

99t

syiosds pus

0} UOING Moey,
SI00IES 188

65¢ HO.
IBPUILBY BHT-
PO UIOD

Se pEsEil
SHSEY iy~

FHEW B80T

S a0,

y

£8%
nUSL peoT ¥Xe

) uoyng suo(,
S109i8% 188N

R HO,
JBpUILIDY] B8NS~
sal{siLy

HSE] B 10}
aouanliss proj
uaymn peysidos
sSB pavieiy
suse] aywedg-

: TUISH PEs

,.-.\”---'u-u»w.-.i--n--n.--u.—-»u..)¢.—..,-<--ui--“-s..-.u--.......-..i.--n--n-»n-.‘

B R R R L

-, JBpuiuey
R [

o
=

n.,"-mu-enn»nq-av---n-.n--En“-»---.“.”..--.nnn.,..u“u“.m..

.....,«..ve....4.-..4..u..iu...-.n--n--m-uu-,'...;..-“

P Y T E Y PR R PR PR

{ee

SOPLICM

BnuLES
i - pEOT
Z-F SO0 Wil

N R Y

WE  mopiom

Buigr ]
fil4 - pEOT
2-E1 8n winiy

e psopuom

abpuuen
afusy) | pea
£-21 Q00 woi

R T N L L T R R T SRR TR

N Y R R L L LR



PCT/US2013/037616

WO 2013/163095

I€ "Oid

293¢ .BSUP,
o} uanda uaab

¥ Pajy ag jsnul
Buiany sbpuyen
TEUI DRYIIOLE Jash)

on

aue
¢ paf
Aryssaoong
> Buigm
sBpupeD

I d AN
I TU

BERE

Iokia alipiueo
BUNSS)

85¢ SAueg, i
nNee BIEIS SI09]9S Jasn §i UDBING QWOH «-01 GO
NS Snssy oo s 1468
JEeleg suoRdo aBe L BLod, 10 c.xommm
o] 05 toae Joeg, mscozao m,“wmwwm
& yBE LSLUASEN, uoME 1080 " .cLMMBm
- o b spajes Jasn [P NINSEND jnes g 2135 Buiditind w:o;am
Y asolo of B8son, | r w , ONINTIS T 3 paLInss) o
» 8108}a% 1850 eeee ST, Apeonewaine | 1 0D
w &8 CQQQQ C.M:wwmw Lnsu|
YT TSR0, O tonan 3 LIS BLUnsSGd O) LGE  slnssy
usalfi g URNELE SIUNSSI Of pajeanoe 8q %EM 1 .wmo.u_‘. T s
pajjeisul 8¢ )shw abpuuen | “%wmoww ~_MMWMM3 o} 5580 S8y 44 B8Oy, LITISU| BWNSEY
2 14 o 1 Now e, ‘
Aa3H TRLY DRIIOU 1951 i U i N P = spefes sasr) M e sunndo
o oM AL PUE <01 09
[eseq FUInSEy
LPRpBOT ipaiEaoe
Apnysseoong uasg 30Id sae SIS
sbpluuel jpuosisd S2A UFISEY] SRS
; UESISS suondo
<-0] 0%
N 8L 8805,
w = B SKBBS 19807 4 “
= t 2628 . BeLy on
duisy alisnia | {2188 0] 00} 208t “ PREAL ime webe 1

BZRC swnss

Ayeg sunsal

S84

£8E
£21B1E
sunasd
sjLeadd
Y pesmep
apmpe /
Lbi

oN

ouusd duing |

Jouues duing

" suinsal
sjueasid
¥eUl peiosiap
dussy
DLUBHNT

wuues dwng

SUEM DUUNSSS

WIS LORIG

B (US|
wules divng |

B SWNSH
ouLiEe duing

Lee
&UELY
asumsal
o Jamod
Alepeg

ybnoug

S84

Jeuy polsajep

JOUUED duing

" O8E™

LABIS
sunsas
syanaxd

UORG
HOMS S

Lpoioalep
BlEp pRest;

LRLNSaY 1)

e wolg
Adanoosi
WaISAS

aRUN 81

LLE

oo ayd Eou
nuapy T pro’

241 BaD
S UG




WO 2013/163095 PCT/US2013/037616

6/10
400 500

o
\\\

%

7
t:{%

309




PCT/US2013/037616

WO 2013/163095

7/10

1000

.10

FIG

.11

FIG



PCT/US2013/037616

WO 2013/163095

8/10

Vil "9id

JAEN

£

T 8j0819% 188

.
. %
»

OEL MOOTNN

861
9Gt symdiuoou; |
ISOTo 2 rrag. ,
SHSOOUD 41BN » .MMM%M memm
veL
HOHHI
FOAHLEYD
Ot LX3M
sassald
{oss op) no e abpupes
pauy abpupen SHACLUIDL
jo Butiedaud sepy AreosAld
135}
2]
IDCIHINYD
sapzdaly
duin & g
BT cuind
LX3N sjosas
IBSN 8L PaIBISYY
abpipes soUG
gl g¥l ¥
uesIog
BOUHOD aels
SHODJUM UsLy) ,
0} 4 , : . ,
cossansoeny [T] P somueo [T TRRELACCO
Byl sllesy) 280 MBS IR

2 PA
FRO LD
FDMNYHD
S199jas 188

Wf sassald
U1 pue oBpupen
: SR
2 18803
TS Fereracinaerisanans
PBUBCOSY
sipuue) peay
BESOD 0L 05
&
9ei
ON &
s18[eS 1880
Pel gzl
a3n L g3ddois
50910 195 sauanad iy

DOIBION 18981

1

174
avon
$10218G 138

F-y

43
SNOLLGO
$10010G I8

ON

gL
;DBAOLB
i pebpoisip uasg
sey abpuyeo
el peioalap
chund sey



PCT/US2013/037616

WO 2013/163095

9/10

28l
1X3N s1o8jes
pue afipuyen
il 280

. ] LAOYAIOAS

gl DBBUBYY o] mcﬁwx_ | mw,
abpuyeg | e s

LEL SO 010D

Gal

LXIN g

F18[aQ 1881

241 L2308
SYIOUN

puz aBpupen
BUl Biji4 1980

b wooTNn
s |

| usl abipuuen
8t {4

g¢L Did

il
afpluro
PalEls
sysaie duing

P24 paoug
abpuuen
NEYTW
Aeydsigy

A~ 041
sabpuyes
Suoeiep
aiym passbily
1048 UB SBA

584

8391

i

29}

abpuieTy wolj

1oy Buriedaig . ary Buaouiay
i
Gl 251 091
. LIYAA
abpliuen ; abpupen v
Bugossg (1 Bunoag ¢ o nwwﬂumcm

£




WO 2013/163095

N

1301

10/10

PCT/US2013/037616

FIG. 14

1600




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/037616

A. CLASSIFICATION OF SUBJECT MATTER
A61M 5/142(2006.01)i, GO6F 19/00(2011.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitication system followed by classification symbols)
A61M 5/142; GO5SD 7/00; GO6F 3/048; GOSD 11/00; GO8B 21/00; A61M 1/00; GO6F 19/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: infusion, pump, drug, interface, touchscreen, lock, unlock, automatic

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2003-0163223 A1 (BLOMQUIST, MICHAEL L.) 28 August 2003 1-15
See abstract; claim 6; paragraphs [0039], [0062]-[0064] and figures 6, 7.

A US 2009-0254037 A1 (BRYANT, JR., ROBERT J. et al.) 8 October 2009 1-15
See abstract; claim 1; paragraph [0141] and figure 12.

A US 2002-0183693 Al (PETERSON, THOMAS L. et al.) 5 December 2002 1-15
See abstract and claims 1, 7.

A US 2011-0133946 Al (KOPP, KEVIN SEAN et al.) 9 June 2011 1-15
See abstract and claims 1, 10.

|:| Further documents are listed in the continuation of Box C. g See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 July 2013 (26.07.2013) 29 July 2013 (29.07.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, CHOI Sang Won
3 302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8291

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2013/037616

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date

US 2003-0163223 Al 28/08/2003 US 2005-143864 Al 30/06/2005
US 2013-131630 Al 23/05/2013
US 6852104 B2 08/02/2005
US 8346399 B2 01/01/2013

US 2009-0254037 Al 08/10/2009 CA 2718924 Al 03/12/2009
CA 2754608 Al 30/09/2010
EP 2271383 A2 12/01/2011
EP 2411934 A2 01/02/2012
JP 2012-521805 A 20/09/2012
MX 2010010858 A 01/11/2010
US 2011-0040247 Al 17/02/2011
US 2011-0047499 Al 24/02/2011
WO 2009-146080 A2 03/12/2009
WO 2009-146080 A3 05/05/2011
WO 2009-146080 A9 04/03/2010
WO 2010-111505 A2 30/09/2010
WO 2010-111505 A3 18/11/2010

US 2002-0183693 Al 05/12/2002 AU 1995-22469 B2 24/06/1999
AU 1998-64744 B2 06/01/2000
CA 2187769 Al 26/10/1995
CA 2187769 C 19/06/2007
EP 0744973 Al 15/11/2000
EP 0843563 Al 10/09/2003
EP 0843563 Bl 31/03/2004
EP 1018347 A2 12/07/2000
EP 1018347 A3 26/07/2000
EP 1018347 Bl 17/11/2004
JP 08-500515 A 23/01/1996
JP 09-511931 A 02/12/1997
JP 2005-046632 A 24/02/2005
JP 2006-136731 A 01/06/2006
JP 3914548 B2 16/05/2007
JP 4058446 B2 12/03/2008
US 2001-0031944 Al 18/10/2001
US 2008-0065007 Al 13/03/2008
US 2008-0065016 Al 13/03/2008
US 2008-0132844 Al 05/06/2008
US 5338157 A 16/08/1994
US 5338157 Bl 02/11/1999
US 5485408 A 16/01/1996
US 5531697 A 02/07/1996
US 5531698 A 02/07/1996
US 5647854 A 15/07/1997
US 5658250 A 19/08/1997
US 5658252 A 19/08/1997
US 5669877 A 23/09/1997
US 5695473 A 09/12/1997

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/037616
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5788669 A 04/08/1998
US 5810771 A 22/09/1998
US 5876370 A 02/03/1999
US 5935099 A 10/08/1999
US 5935106 A 10/08/1999
US 6024539 A 15/02/2000
US 6123686 A 26/09/2000
US 6241704 Bl 05/06/2001
US 6475180 B2 05/11/2002
US 7347836 B2 25/03/2008
US 7654976 B2 02/02/2010
WO 94-05355 Al 17/03/1994
WO 95-02426 Al 26/01/1995
WO 95-28190 Al 26/10/1995
WO 96-03168 Al 08/02/1996
US 2011-0133946 Al 09/06/2011 AU 2010-326339 Al 21/06/2012
CA 2782679 Al 09/06/2011
CN 102753216 A 24/10/2012
EP 2506895 A2 10/10/2012
JP 2013-512733 A 18/04/2013
KR 10-2012-0117999 A 25/10/2012
WO 2011-068648 A2 09/06/2011

WO 2011-068648 A3 27/10/2011

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report

