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An extracorporeal blood treatment system and method
including user-interactable settings

The disclosure herein relates to medical treatment apparatus. More particularly,
the disclosure relates to systems and methods for use in providing graphical user
interfaces related to medical treatment apparatus such as extracorporeal blood

treatment apparatus.

Medical treatment apparatus often includes a graphical user interface depicted
on a display. A user may use the graphical user interface to, among other things,
configure and setup a treatment, monitor and perform a treatment, and perform
various post-treatment processes. The graphical user interface for treatment
apparatus may include a plurality of different graphical elements, graphical regions,
and graphical areas configured for performing the functionality associated with the

treatment apparatus.

Medical treatment apparatus may be configured to perform extracorporeal blood
treatment. Extracorporeal blood treatment may refer to taking blood from a patient,
treating the blood outside the patient, and returning the treated blood to the patient.
Extracorporeal blood treatment is typically used to extract undesirable matter or
molecules from the patient's blood, and/or to add beneficial matter or molecules to
the blood. Extracorporeal blood treatment may be used with patients incapable of
effectively eliminating such undesirable matter from their blood, for example, in the
case of a patient who is suffering from temporary or permanent kidney failure.
These and other patients may, for instance, undergo extracorporeal blood treatment
to add to or to eliminate matter from their blood, to maintain an acid-base balance,

and/or to eliminate excess body fluids.
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SUMMARY

The exemplary systems and methods may be described as overcoming
usability barriers and offering a user-friendly graphical user interface. For example,
the graphical user interface may "open up" how a blood treatment may be
structured, visualized, and interacted with or operated. The exemplary systems and
methods may include grouping specific settings on "pages” or "cards," and may
enable users to "swipe" between pages or cards and/or access the pages or cards
directly via shortcuts. The exemplary systems and methods may be described as
resulting in a unique and user-friendly way to navigate and adjust a plurality of
settings and subsettings. Further, the exemplary “pages” or “cards” and settings
located thereon actively contribute to the interaction between various process
features and/or settings of the graphical user interface and the computing apparatus
by improving the interaction between the users and the various process features
and/or settings of the graphical user interface, which, in turn, improves the
interaction between the various process features and/or settings of the graphical user
interface and the computing apparatus. For example, the exemplary “pages” or
“cards” may be described as actively improving the usability of the interaction
between the various process features and/or settings of the graphical user interface
and the computing apparatus because users may be able to access such various
process features and/or settings in a more user-friendly way than previous graphical

user interfaces.

Current deficiencies of touch screen graphical users interfaces exist, and
tendencies may exist within the field of medical treatments to make the navigation
and adjustment of settings overly complex such that, e.g., the graphical user
interfaces may even intimidate users/operators. For example, graphical user
interfaces may be crowded with information that is badly structured and scattered
with numbers and symbols. Further, for example, it may be very difficult,
especially for novice users, to get a simple overview of how a treatment is "set up"”
and to determine where different settings can be found. Still further, graphical user

interfaces may present too many settings at the same time, which may lead to

2.
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overwhelming.

The exemplary systems and methods may be described as providing an
overview of settings or subsettings and having an intuitive navigation (e.g., being
able to locate and change desired settings quickly with a sense of control and
orientation and minimum effort and disorientation). The exemplary systems and
methods may use individual "cards" to present groups of settings. The cards may
enable users to group certain settings in their own way. Such groupings of settings
can be ultrafiltration settings, dialysis fluid settings, time settings, treatment
modalities, etc. Further, each of the settings cards may include further access to
subsettings such as, e.g., ultrafiltration profiling from the ultrafiltration settings
card, etc. The arrangement and groupings of the settings cards as well as the
additional functionality of the exemplary systems and methods described further
herein may improve the interaction between the settings and processes of the
graphical user interface and the computing apparatus because users may be able to
more intuitively navigate such settings and subsettings located in and grouped
within various settings cards, which in turn, will improve the interaction between

such settings and subsettings and computing apparatus.

The exemplary systems and methods may gather all settings in a stack of
cards. The stack of cards may provide a "shallow depth" of interaction and may
prevent users from getting lost in "deep" levels of interaction and confusing settings
folder structures. By using card stacks, users may easily "flick through" the stack of
cards (e.g., swipe sideways) to find the desired settings, which may be described as

providing a clear, natural, and expedient process, or way, to find settings.

Further, the order in which the cards are placed, or arranged, within the stack
may be dependent on the expected user sequence. The sequence can be rearranged
by every clinic to accommodate each clinic's preferred order of performing tasks, or
doing things, because, e.g., clinics often have different procedures, different

processes, different treatments, etc. Still further, the settings cards that are available
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to a user may be different for each clinic. For instance, different sets or subsets of
cards may be configured to different clinics, e.g., depending on the type of
treatments the clinics provide, etc. For example, sodium profiling may be used by a
particular clinic, and thus, a system configured for this clinic may include a set of
cards including a sodium profiling settings card. Other clinics, which may not use,
or may not be authorized to use, sodium profiling may have systems that are
configured to include a set of cards that does not include, or excludes, the sodium
profiling settings card. In other words, certain settings cards may be forbidden
depending on the setting where the system may be used. Further, for example,
when a blood treatment is being performed at a patient's home, the system may be
configured to only display, or include, the settings cards that are relevant the
particular patient's treatment. In other words, settings cards that are not relevant to a
patient's treatment may be excluded, or not shown by, the system. In essence, the
set of all settings cards may be pre-determined for particular systems to be used in
particular settings or with particular patients for, e.g., ease of use, lack of clutter,

less confusion, etc.

The exemplary systems and methods further provide a grouping of settings
cards in a supportive way by, e.g., utilizing how a workflow of a treatment is
generally understood. For example, a treatment session may include the following
phrases: "Before Treatment" (e.g., setup and priming); "During Treatment” (e.g.,
prescription, medication, profiling, rinseback); and "After Treatment" (e.g.,
disinfection). By organizing the cards in groups based on these three phases, the
exemplary systems and methods may present settings cards that are only relevant at
each specific phase. For example, the exemplary systems and methods may depict
three icons/shortcuts on the main graphical user interface configured for accessing
each of these groups. So, for example, if a user selects, or presses, the shortcut for
the "Setup and Priming," the settings cards relevant to setup and priming such as,
e.g., treatment mode, consumables & priming, etc. may be displayed in a stack.
Further, which cards belong in which phase, or perhaps in several, may be preset, or

configured, by a user (e.g., a clinic head nurse or technician.)
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A user may also be able to access individual cards directly (e.g., without
flicking through a stack of cards) by selecting, or pressing, related process feature
graphical elements such as, e.g., parameter read-outs and/or settings icons on the
graphical user interface. For example, data on the graphical user interface may
represent shortcuts to cards in which the data or settings are located. If a user
selects an ultrafiltration graphical element or segment, then the ultrafiltration card
may be displayed (which is the same ultrafiltration card as is found in the stack of
all settings cards or in the stack of "treatment-phase"” cards). Further, if a user
selects the "Remaining Time" number on the graphical user interface, the treatment
time settings card may be displayed. This functionality may be described as
creating familiarity and consistency in the settings cards and providing freedom to
access the settings cards in different ways. The individually accessed cards might
open within the stack (e.g., such that a user can flick further if you need to make

changes on other cards) or as an individual card.

It may be described that the exemplary systems and methods described
herein may make navigating and handling settings easy to understand, intuitive to
operate, and welcoming to users. Further, the exemplary systems and methods may
be described as providing, or giving, users a clearer overview of all settings, may
reduce stress, and may improve patient safety, work flow, and efficiency. The
exemplary systems and methods may translate to a better, more efficient working
environment for operators, which may, thereby provide a safer and better treatment
experience for patients. Additionally, the exemplary systems and methods may

improve patient adherence by providing a more pleasant experience.

One exemplary extracorporeal blood treatment system may include
extracorporeal blood treatment apparatus, a display apparatus, and a computing
apparatus operatively coupled to the extracorporeal blood treatment apparatus and
the display apparatus. The extracorporeal blood treatment apparatus may include
one or more pumps, one or more sensors, and one or more disposable elements for
use in performing an extracorporeal blood treatment. The display apparatus may

include a graphical user interface configured to depict a plurality of settings cards.
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The computing apparatus may include one or more processors and may be
configured to provide a plurality of settings cards defining a card set, and each
settings card of the plurality of settings cards may be configured to display one or
more settings related to one or more processes of the extracorporeal blood treatment
system by the extracorporeal blood treatment apparatus. Further, the settings cards
may be grouped into a plurality of card subsets, and each card subset may include a
plurality of settings cards that is less settings cards than the card set. The computing
apparatus may be further configured to display on the graphical user interface an all-
settings graphical element and a plurality of card subset graphical elements. The
all-settings graphical element may be associated with the display of the card set, and
each card subset graphical element of the plurality of subset graphical elements may
be associated with the display of a different card subset of the plurality of card
subsets. The computing apparatus may be further configured to allow a user to
select the all-settings graphical element to display a stack of the plurality of settings
cards of the card set, and at least one settings card of the stack of the plurality of
settings cards of the card set may be presented at the forefront of the stack to the
user. The computing apparatus may be further configured to allow a user to select
one of the plurality of subset graphical elements to display a stack of the plurality of
settings cards of the card subset associated with the selected card subset graphical
element. Further, at least one settings card of the stack of the plurality of settings
cards of the selected card subset may be at the forefront of the stack to the user. The
computing apparatus may be further configured to change one or more settings of
the one or more processes of the extracorporeal blood treatment system performable
by the extracorporeal blood treatment apparatus in response to a user modifying one

or more settings of the at least one presented setting card.

One exemplary method for an extracorporeal blood treatment system may
include providing extracorporeal blood treatment apparatus including one or more
pumps, one or more sensors, and one or more disposable elements for use in
performing an extracorporeal blood treatment. The exemplary method may further

include providing a graphical user interface on a display apparatus configured to
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depict a plurality of settings cards and providing a plurality of settings cards
defining a card set. Each settings card of the plurality of settings cards may be
configured to display one or more settings related to one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus, and the plurality of settings cards may be grouped into a
plurality of card subsets. Further, each card subset may include a plurality of
settings cards that is less settings cards than the card set. The exemplary method
may further include displaying on the graphical user interface an all-settings
graphical element and a plurality of card subset graphical elements. The all-settings
graphical element may be associated with the display of the card set, and each card
subset graphical element of the plurality of subset graphical elements may be
associated with the display of a different card subset of the plurality of card subsets.
The exemplary method may further include allowing a user to select the all-settings
graphical element to display a stack of the plurality of settings cards of the card set.
Further, at least one settings card of the stack of the plurality of settings cards of the
card set may be at the forefront of the stack to the user. The exemplary method may
further include allowing a user to select one of the plurality of subset graphical
elements to display a stack of the plurality of settings cards of the card subset
associated with the selected card subset graphical element. Further, at least one
settings card of the stack of the plurality of settings cards of the selected card subset
may be at the forefront of the stack to the user. The exemplary method may further
include changing one or more settings of the one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus in response to a user modifying one or more settings of the at

least one presented setting card.

In one or more embodiments, the computing apparatus may be further
configured to execute or the method may further include displaying on the graphical
user interface a plurality of process feature graphical elements, and each process
feature graphical element of the plurality of process feature graphical elements may

correspond with a different process feature of the one or more processes of the
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extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus and may be associated with the display of a single settings card
of the plurality of settings cards. The computing apparatus may be further
configured to execute or the method may further include allowing a user to select a
process feature graphical element of the plurality of process feature graphical
elements to display the single settings card associated with the selected process
feature graphical element and changing one or more settings of the one or more
processes of the extracorporeal blood treatment system performable by the
extracorporeal blood treatment apparatus in response to a user modifying one or

more settings of the displayed single setting card.

In one or more embodiments, the stack of settings cards may be graphically
displayed as a three-dimensional deck of settings cards. Further, the one or more
settings cards presented at the forefront of the stack may be changed in response to
user interaction with the graphical user interface (e.g., a user performing a gesture
proximate the stack of settings cards). For example, a user may be allowed to swipe
between the plurality of settings cards when displayed in a stack.

In one or more embodiments, the computing apparatus may be further
configured to execute or the method may further include changing the order of the
plurality of settings cards when displayed in a stack in response to user interaction
with the graphical user interface. In other words, the computing apparatus may be
further configured to execute or the method may further include allowing a user to
select the order of the plurality of settings cards when displayed in a stack. In one
or more embodiments, the computing apparatus may be further configured to
execute or the method may further include configuring which settings cards of the
plurality of settings cards are grouped into the plurality of card subsets in response
to user interaction with the graphical user interface. In other words, the computing
apparatus may be further configured to execute or the method may further include
allowing a user to configure which settings cards of the plurality of settings cards

are grouped into the plurality of card subsets.
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In one or more embodiments, each card subset of the plurality of card
subsets may be associated with a different chronological phase of a treatment
process performable by the extracorporeal blood treatment system. In one or more
embodiments, the plurality of card subsets may include a preparation card subset,
and the preparation card subset may include a treatment mode settings card, a setup
settings card, and a priming settings card. In one or more embodiments, the
plurality of card subsets may include a treatment card subset, wherein the treatment
card subset may include a blood settings card, an ultrafiltration settings card, a
dialysis fluid settings card, and a treatment time settings card. In one or more
embodiments, the plurality of card subsets may include a disinfection subset of
settings cards.

In one or more embodiments, the computing apparatus may be further
configured to execute or the method may further include displaying at least one
settings card of the plurality of settings cards in response to a status change of one
or more processes being performed. In at least one embodiment, the treatment time
settings card may be displayed in response to expiration of a treatment time period.

In one or more embodiments, the one or more settings of at least one settings
cards of the plurality of settings cards may be graphically expandable to display
additional information with respect to the associated setting.

In one or more embodiments, the plurality of settings cards of the card set
may be associated with a treatment cycle, and the computing apparatus may be
further configured to execute or the method may further include providing a
plurality of system configuration settings cards defining a system configuration card
set different from the card set associated with a blood treatment.

In one or more embodiments, the display may include a touchscreen.

The above summary of the present disclosure is not intended to describe
each embodiment or every implementation thereof. Advantages, together with a
more complete understanding of the present disclosure, will become apparent and
appreciated by referring to the following detailed description and claims taken in

conjunction with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a block diagram of an exemplary medical treatment system
including input apparatus, display apparatus, and treatment apparatus that may

utilize the graphical user interfaces and methods described herein.

FIG. 2 is an illustration of an exemplary extracorporeal blood treatment

system that may include graphical user interfaces as described herein.

FIG. 3 is a diagrammatic illustration of a plurality of grouped settings cards
for use on an exemplary graphical user interface of the extracorporeal blood

treatment system such as, for example, shown generally in FIGS. 1-2.

FIG. 4 depicts an exemplary graphical user interface for use on an
extracorporeal blood treatment system such as, for example, shown generally in

FIGS. 1-2.

FIGS. 5A-5B depict the graphical user interface of FIG. 4 including an

exemplary stack of a settings card set.

FIGS. 6A-6C depict the graphical user interface of FIG. 4 including an

exemplary stack of a settings card subset.

FIG. 7A depicts the graphical user interface of FIG. 4 including an

exemplary single "Blood" settings card.

FIG. 7B depicts the graphical user interface of FIG. 4 including an

exemplary single "Treatment Time" settings card.

FIG. 8 depicts the graphical user interface of FIG. 4 including an exemplary
stack of the settings cards set and setting cards selection and arrangement

functionality.

-10-
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

In the following detailed description of illustrative embodiments, reference
is made to the accompanying figures of the drawing which form a part hereof, and
in which are shown, by way of illustration, specific embodiments which may be
practiced. It is to be understood that other embodiments may be utilized and
structural changes may be made without departing from (e.g., still falling within) the

scope of the disclosure presented hereby.

Exemplary graphical user interface systems and methods for use with
medical treatment apparatus such as, e.g., extracorporeal blood treatment apparatus,
shall be described with reference to Figures 1-8. It will be apparent to one skilled in
the art that elements or processes from one embodiment may be used in
combination with elements or processes of the other embodiments, and that the
possible embodiments of such graphical user interface systems and methods using
combinations of features set forth herein is not limited to the specific embodiments
shown in the Figures and/or described herein. Further, it will be recognized that the
embodiments described herein may include many elements that are not necessarily
shown to scale. Still further, it will be recognized that timing of the processes and
the size and shape of various elements herein may be modified but still fall within
the scope of the present disclosure, although certain timings, one or more shapes

and/or sizes, or types of elements, may be advantageous over others.

The exemplary systems and/or methods may provide, or include, graphical
user interfaces (e.g., user-interactable graphical user interfaces, graphical user
interfaces depicted on single-touch or multi-touch touchscreens, etc.) that include,
or depict, a plurality of graphical elements, graphical regions, and graphical areas
configured to allow a user to adjust one or more settings (e.g., parameters, values,
modes, etc.) with respect to one or more processes (e.g., one or more processes of an
extracorporeal blood treatment system, etc.). In particular, the graphical user

interfaces may include a plurality of settings cards, and each settings card of the

-11-
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plurality of settings cards may include one or more settings related to the one or
more processes. The plurality of settings cards may be grouped into multiple
groups. For example, all of the plurality of settings cards may be grouped into a
card set (e.g., master card set), and some of the plurality of settings cards may be
grouped into card subsets. Each of the card set and card subsets may be displayed
as stacks of settings cards on the graphical user interface, and a user may "flip
through" the stacks of settings cards and change one or more settings on the
presented, forefront, or topmost, settings cards of the stack. The stacks of the
settings cards may be resemble, or represent, a three-dimensional stack of cards
such that a "topmost" card may be exposed (e.g., not obscured, etc.) while settings
cards under the topmost settings card may not be exposed (e.g., may be obscured).
To represent unexposed, or obscured, settings cards that are part of the card set or
card subset displayed as part of a stack of the settings cards, the edges of the
unexposed settings cards may be depicted proximate (e.g., to the right and/or to the
left depending on which direction a "swipe" will bring such settings cards to the
"top") the topmost settings card to give users the impression of a physical, three-

dimensional stack of settings cards of the graphical user interface.

An exemplary extracorporeal blood treatment system 10 depicted in FIG. 1
may be used to execute, or perform, the exemplary methods and/or processes
described herein. In at least one embodiment, the system 10 may be a machine for
the extracorporeal treatment of blood. The system 10 could, for example,
alternatively be a blood processing device or a blood component preparation device

or other medical apparatus for fluid delivery/collection.

As shown, the exemplary extracorporeal blood treatment system 10 includes
computing apparatus 12. The computing apparatus 12 may be configured to receive
input from input apparatus 20 and transmit output to display apparatus 22. Further,
the computing apparatus 12 may include data storage 14. Data storage 14 may
allow for access to processing programs or routines 16 and one or more other types
of data 18 (e.g., graphical regions, graphical elements, graphical areas, graphical

settings cards, graphical stacks or decks of settings cards, graphical animations,

-12-
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parameters, metrics, variables, images, values, limits, text strings, macros, etc.) that
may be employed to perform, or carry out, exemplary methods and/or processes
(e.g., displaying graphical user interfaces, allowing user interaction with graphical
user interfaces, interpreting touch gestures on a touchscreen (e.g., swipes, drags,
press-and-hold, touches, presses, etc.), displaying graphical elements, displaying
graphs, displaying textual elements, displaying textual values, displaying status
information, issuing alarms, running a treatment, determining problems with a
treatment, exchanging/changing reservoirs, notifying operators/users of problems,
etc.) for use in performing extracorporeal blood treatments. The computing
apparatus 12 may be operatively coupled to the input apparatus 20 and the display
apparatus 22 to, e.g., transmit data to and from each of the input apparatus 20 and
the display apparatus 22. For example, the computing apparatus 12 may be
operatively coupled to each of the input apparatus 20 and the display apparatus 22
using, €.g., analog electrical connections, digital electrical connections, wireless
connections, bus-based connections, etc. As described further herein, an operator
may provide input to the input apparatus 20 to manipulate, or modify, one or more
graphical elements, graphical regions, and graphical areas displayed on the display
apparatus 22 to, e.g., initiate one or more actions and/or processes related to the
extracorporeal blood treatment system, indicate one or more actions and/or statuses

related to one or more processes of the extracorporeal blood treatment system, etc.

Further, various devices and apparatus may be operatively coupled to the
computing apparatus 12 to be used with the computing apparatus 12 to perform one
or more extracorporeal procedures/treatments as well as the functionality, methods,
and/or logic described herein. As shown, the system 10 may include input
apparatus 20, display apparatus 22, and treatment apparatus 24 operatively coupled
to the computing apparatus 12 (e.g., such that the computing apparatus 12 may be
configured to use information, or data, from the apparatus 20, 22, 24 and provide
information, or data, to the apparatus 20, 22, 24). The input apparatus 20 may
include any apparatus capable of providing input to the computing apparatus 12 to

perform the functionality, methods, and/or logic described herein.

13-
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For example, the input apparatus 20 may include a touchscreen (e.g.,
capacitive touchscreen, a resistive touchscreen, a multi-touch touchscreen, etc.), a
mouse, a keyboard, a trackball, etc. A touchscreen may overlay the display
apparatus 22 such that, e.g., an operator may use the touchscreen to interact (e.g., by
touch) with a graphical user interface displayed on the display apparatus 22. For
example, the input apparatus 20 may allow an operator to interact with a graphical
user interface including an operation region containing, or depicting, graphical
elements, graphical regions, and graphical areas associated with and representative
of (or corresponding to) one or more features or processes of the extracorporeal
blood treatment system when used in conjunction with the display apparatus 22
(e.g., displaying the graphical user interface). Further, more specifically, the input
apparatus 20 may allow an operator to interact with a graphical user interface
including a plurality of settings cards organized and displayed in stacks, or decks, of
cards when used in conjunction with the display apparatus 22 (e.g., displaying the

graphical user interface).

The display apparatus 22 may include any apparatus capable of displaying
information to an operator, such as a graphical user interface, etc., to perform the
functionality, methods, and/or logic described herein. For example, the display
apparatus 22 may include a liquid crystal display, an organic light-emitting diode
screen, a touchscreen, a cathode ray tube display, etc. As described further herein,
the display apparatus 22 may be configured to display a graphical user interface that
includes one or more graphical regions, graphical elements, and graphical areas

(e.g., settings cards, settings on settings cards, etc.).

For example, the graphical user interface displayed by the display apparatus
22 may include, or display, an operation region that may include multiple graphical
regions, graphical areas, and graphical elements related to the extracorporeal blood
treatment system. Such graphical regions, graphical areas, and graphical elements
may include settings cards configured to allow a user to adjust, or configure, one or
more settings associated with one or more processes of the extracorporeal blood

treatment system.
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As used herein, a "region" of a graphical user interface may be defined as a
portion of the graphical user interface within which information may be displayed or
functionality may be performed. Regions may exist within other regions, which
may be displayed separately or simultaneously. For example, smaller regions may
be located within larger regions, regions may be located side-by-side, etc.
Additionally, as used herein, an "area" of a graphical user interface may be defined
as a portion of the graphical user interface located within a region that is smaller
than the region within which the area is located. Still further, as used herein, an
"element” of a graphical user interface may be defined as a component of the
graphical user interface that may be located within, or adjacent to, a region, an area,
or another element. In one or more embodiments, an "element" of a graphical user
interface may include a perimeter, or border, defining the outer edge, or boundary,
of the element. In one or more embodiments, an "element"” of a graphical user
interface is a defined, finite portion, item, and/or section of a graphical user

interface.

The processing programs or routines 16 may include programs or routines
for performing computational mathematics, touchscreen gesture interpretation
algorithms, process performance algorithms, process automation algorithms, matrix
mathematics, standardization algorithms, comparison algorithms, or any other
processing required to implement one or more exemplary methods and/or processes
described herein. Data 18 may include, for example, variables, graphics (e.g.,
graphical elements, graphical areas, graphical regions, settings cards, stacks of
settings cards, icons, buttons, windows, dialogs, pull-down menus, 3D graphics,
images, animations, etc.), graphical user interfaces, alarm data, fluid data, flow
rates, fluid volumes, notifications, pressures, pressure limits, blood flow, blood flow
limits, fluid removal rates, fluid removal limits, target blood temperatures, blood
temperature limits, heuristics indicative of malfunction, results from one or more
processing programs or routines employed according to the disclosure herein, or any
other data that may be necessary for carrying out the one and/or more processes or

methods described herein.
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In one or more embodiments, the system 10 may be implemented using one
or more computer programs executed on programmable computers, such as
computers that include, for example, processing capabilities, data storage (e.g.,
volatile or non-volatile memory and/or storage elements), input devices, and output
devices. Program code and/or logic described herein may be applied to input data to
perform functionality described herein and generate desired output information.

The output information may be applied as input to one or more other devices and/or

methods as described herein or as would be applied in a known fashion.

The program used to implement the methods and/or processes described
herein may be provided using any programmable language, or code, e.g., a high
level procedural and/or object orientated programming language or code that is
suitable for communicating with a computer system. Any such programs may, for
example, be stored on any suitable device, €.g., a storage media, that is readable by
a general or special purpose program running on a computer system (e.g., including
processing apparatus) for configuring and operating the computer system when the
suitable device is read for performing the procedures described herein. In other
words, at least in one embodiment, the system 10 may be implemented using a
computer readable storage medium, configured with a computer program, where the
storage medium so configured causes the computer to operate in a specific and
predefined manner to perform functions described herein. Further, in at least one
embodiment, the system 10 may be described as being implemented by logic (e.g.,
object code) encoded in one or more non-transitory media that includes code for
execution and, when executed by a processor, is operable to perform operations

such as the methods, processes, and/or functionality described herein.

The computing apparatus 12 may be, for example, any fixed or mobile
computer system (e.g., a controller, a microcontroller, a personal computer, mini
computer, etc.). The exact configuration of the computing apparatus 12 is not
limiting, and essentially any device capable of providing suitable computing
capabilities and control capabilities (e.g., graphics processing, control of

extracorporeal blood treatment apparatus, etc.) may be used.
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As described herein, a digital file may be any medium (e.g., volatile or non-
volatile memory, a CD-ROM, a punch card, magnetic recordable tape, etc.)
containing digital bits (e.g., encoded in binary, trinary, etc.) that may be readable
and/or writeable by computing apparatus 12 described herein. Also, as described
herein, a file in user-readable format may be any representation of data (e.g., ASCII
text, binary numbers, hexadecimal numbers, decimal numbers, graphically, etc.)
presentable on any medium (e.g., paper, a display, etc.) readable and/or

understandable by an operator.

In view of the above, it will be readily apparent that the functionality as
described in one or more embodiments according to the present disclosure may be
implemented in any manner as would be known to one skilled in the art. As such,
the computer language, the computer system, or any other software/hardware which
is to be used to implement the processes described herein shall not be limiting on
the scope of the systems, processes or programs (e.g., the functionality provided by

such systems, processes or programs) described herein.

The methods and/or logic described in this disclosure, including those
attributed to the systems, or various constituent components, may be implemented,
at least in part, in hardware, software, firmware, or any combination thereof. For
example, various aspects of the techniques may be implemented within one or more
processors, including one or more microprocessors, DSPs, ASICs, FPGAs, or any
other equivalent integrated or discrete logic circuitry, as well as any combinations of
such components, or other devices. The term "processor" or "processing circuitry”
may generally refer to any of the foregoing logic circuitry, alone or in combination

with other logic circuitry, or any other equivalent circuitry.

Such hardware, software, and/or firmware may be implemented within the
same device or within separate devices to support the various operations and
functions described in this disclosure. In addition, any of the described components
may be implemented together or separately as discrete but interoperable logic

devices. Depiction of different features, e.g., using block diagrams, etc., is intended
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to highlight different functional aspects and does not necessarily imply that such
features must be realized by separate hardware or software components. Rather,
functionality may be performed by separate hardware or software components, or

integrated within common or separate hardware or software components.

When implemented in software, the functionality ascribed to the systems,
devices and methods described in this disclosure may be embodied as instructions
and/or logic on a computer-readable medium such as RAM, ROM, NVRAM,
EEPROM, FLASH memory, magnetic data storage media, optical data storage
media, or the like. The instructions and/or logic may be executed by one or more
processors to support one or more aspects of the functionality described in this

disclosure.

The treatment apparatus 24 may include any apparatus used by an exemplary
extracorporeal blood treatment system capable of performing extracorporeal blood
treatments, such as, e.g., blood circuits, sensors, pumps, reservoirs, scales, treatment
sets, filters, pressure sensors, etc. For example, the treatment apparatus 24 may
include one or more elements, or components, of the extracorporeal blood treatment

system 100 described herein with reference to FIG. 2.

The exemplary systems, and exemplary methods performed, or used, by
such exemplary systems, described herein may include systems such as, e.g.,
dialysis systems. The general term "dialysis" as used herein includes hemodialysis,
hemofiltration, hemodiafiltration, hemoperfusion, liver dialysis, and therapeutic
plasma exchange (TPE), among other similar treatment procedures. In dialysis
generally, blood is taken out of the body via an arterial blood circuit and exposed to
a treatment device to separate substances therefrom and/or to add substances
thereto, and is then returned to the body via a venous blood circuit. Although
extracorporeal blood treatment systems capable of performing general dialysis (as
defined above, including TPE) shall be described herein with reference to the
exemplary extracorporeal blood treatment system of FIG. 2, other systems such as

those for infusion of drugs, performance of continuous renal replacement therapy
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(CRRT), extracorporeal membrane oxygenation (ECMO), hemoperfusion, liver
dialysis, apheresis, TPE, etc. may benefit from the systems, methods, and apparatus
described herein and the present disclosure is not limited to any particular treatment

system.

Referring to FIG. 2, one illustrative embodiment of an extracorporeal blood
treatment system, or apparatus, 100 is depicted. The system 100 includes a housing
110 having a front face 112. The system 100 further includes one or more pumps
120, one or more disposable elements 140 (e.g., including or part of integrated
modules), and one or more sensors 142 for use in performing one or more
extracorporeal blood treatments. The one or more pumps 120 may be used to move
liquids through the system as part of a treatment process. Although the pumps 120
are depicted in the form of peristaltic pumps, the pumps used in the extracorporeal
blood treatment system described herein may be provided in a variety of alternative
forms, e.g., piston pumps, pumps for use with syringes, diaphragm pumps, etc.
and/or may not be visible on the outside of the housing 110. The one or more
disposable elements 140 may be coupled to the system 100 for using in performing
the extracorporeal blood treatment. The one or more disposable elements 140 may
include one or more fluid circuits such as, e.g., dialysis or dialysate fluid circuits,
blood circuits, etc. and/or one or more blood treatment units such as, e.g., filters, etc.
In at least one embodiment, a disposable element 140 is a cartridge or integrated
unit including a plurality of various parts or portions configured to perform the
extracorporeal blood treatment. Additionally, the one or more disposable elements
140 may include containers, or vessels, containing, or holding, one or more
substances for use in the performance of the extracorporeal blood treatment. For
example, a disposable element 140 may include a container, or vessel, holding
bicarbonate, citrate, and/or dialysate/dialysis fluid, which may be operatively
coupled to the dialysis/dialysate fluid circuit. Further, the disposable elements 140
may be described as providing at least a portion of the extracorporeal blood
treatment fluid circuit that may be operatively coupled to one or more pumps 120

and one or more sensors 142 of the system 100 for use in performing extracorporeal
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blood treatments. As shown, two disposable elements 140 appear to be coupled to
the front face 112 of the housing 110 of the system 100 to, e.g., integrate with the

one or more other fluid circuits, pumps 120, and sensors 142 of the system 100.

As described herein, the one or more disposable elements 140 may be
described as including one or more disposable fluid circuits and one or more blood
treatment units operatively coupled to the one or more disposable fluid circuits. The
one or more disposable elements 140 may be further described as including a blood
circuit for receiving, circulating, and returning blood from/to a patient. The blood
circuit may include one or more blood lines (e.g., as part of a disposable element).
Further, the one or more disposable elements 140 may be further described as
including a dialysis/dialysate circuit operatively coupled, or couplable, to the blood
circuit to remove waste from the blood of the patient. The dialysis/dialysate circuit
may receive, circulate, and return dialysis/dialysate fluid (e.g., returning
dialysis/dialysate fluid including waste). The dialysis/dialysate circuit may include
one or more dialysis/dialysate lines (e.g., as part of a disposable element 140). The
blood treatment units may be, for example, a plasma filter, a hemodialysis filter, a
hemofiltration filter, etc. Generally, the blood treatment units may be referred to as

"filters."

As described herein, the system 100 may further include one or more sensors
142. As shown, two sensors 142 are identified on the system 100. One sensor 142
is located on, or coupled to, the front surface 112 of the housing 110 and another
sensor 142 is located on the, or coupled to, the disposable elements 140.
Additionally, the system 100 may include sensors 142 that are not visible on the
outside of the housing 110, and instead, may be internal to the system 100 (e.g.,
within the housing 110). Generally, the system 100 may include any one or more
sensors 142 so as to be able to monitor any value (e.g., any aspect, setting, level,
condition, event internal to the system 100, etc.) of any process feature of the
system 100 such as, e.g., process features during the performance of one or more
extracorporeal blood treatments. For example, the system 100 may include one or

more pressure sensors 142 operable to measure, or monitor, various pressures of
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various circuits, chambers, pods, reservoirs, etc. of the system 100, e.g., during the
performance of an extracorporeal blood treatment, during the performance of a pre-
treatment process, during the performance of a disinfection, post-treatment process,
etc. Further, for example, the system 100 may include one or more flow rate
sensors 142 operable to measure, or monitor, various fluid flow rates of fluids
within various circuits, chambers, pods, reservoirs, etc. of the system 100, e.g.,
during the performance of an extracorporeal blood treatment, during the
performance of a pre-treatment process, during the performance of a disinfection,
post-treatment process, etc. Specifically, the system 100 may include one or more
blood-related parameter sensors 142 such as, e.g., flow rate sensors to monitor
various blood flow rates throughout the blood circuits of the system 100, blood
pressure sensors to monitor the diastolic and systolic blood pressure of the patient,
blood circuit pressure sensors to monitor the arterial and venous blood lines
pressures, heart rate sensors to measure the patient's heart rate, etc. Further, for
example, the system 100 may include one or more waste sensors 142 configured to,
or operable, to measure, or monitor, an amount of waste being removing from a
patient (e.g., from a patient's blood), e.g., during the performance of an
extracorporeal blood treatment. Further, for example the system 100 may include
one or more fluid circuit or lines sensors 142 such as, e.g., blood circuit sensors to
detect whether a blood circuit is coupled or uncoupled to the system,
dialysate/dialysis fluid circuit sensors to detect whether a dialysate/dialysis circuit is
coupled or uncoupled to the system, etc. In other words, one or more blood circuit
sensors may be configured to detect whether a blood circuit is operatively coupled
to the remainder of the extracorporeal blood treatment apparatus for use in an
extracorporeal blood treatment and/or one or more dialysate/dialysis fluid circuit
sensors may be configured to detect whether a dialysate/dialysis circuit is
operatively coupled to the remainder of the extracorporeal blood treatment
apparatus for use in an extracorporeal blood treatment. In one or more
embodiments, the blood circuit and dialysate/dialysis fluid circuits may include
some or all of the same sensors (e.g., when the blood circuit and dialysate/dialysis

fluid circuit are part of the same disposable element or cartridge). Still further, for
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example, the system 100 may include other sensors 142 such as fluid level sensors,
temperature sensors, leak detection sensors, etc. that may be used before an
extracorporeal blood treatment is performed, during the performance of an
extracorporeal blood treatment, and/or after an extracorporeal blood treatment is

performed.

Additionally, the extracorporeal blood treatment fluid circuit of the system
100 may be described as being completed by a combination of the disposable
elements 140 and the system 100 and may be generally described as defining a
blood circuit that removes blood from a patient, for example, via a catheter inserted
in a vascular access of the patient, and takes the blood though a blood removal line.
Then, the blood may pass through a chamber (e.g., a blood chamber) and, via a

return line, may be transported back to the patient.

In one or more embodiments, the extracorporeal blood treatment system 100
may be configured for acute blood treatments (e.g., continuous renal replacement
therapy) and may also include one or more devices, apparatus, and structures
configured to perform the acute blood treatments. For example, the extracorporeal
blood treatment system 100 may include reservoir sensors, or scales, (e.g., weight
sensors, load cells, etc.), each of which is configured to hold and weigh a reservoir.
The reservoir sensors may be positioned below the bottom end of the housing 110,
at least in part because the reservoirs are typically attached to and hang from the
reservoir sensors. The extracorporeal blood treatment systems described herein may
include one or more reservoir sensors and associated reservoirs such as, e.g., as few
as two reservoirs sensors and associated reservoirs, four or more reservoirs sensors

and associated reservoirs, etc.

The extracorporeal blood treatment system 100 further includes a venous
blood line/circuit 130 extending from a patient 101 (symbolically represented in
FIG. 2) to the housing 110 to return blood to the patient 101 after the blood is
treated by the system 100, an arterial blood line/circuit 132 extending from the

patient 101 to the housing 110 to withdraw blood from the patient 101 for treatment,
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a venous blood circuit pressure sensor 134 configured to measure, or monitor, the
pressure of the venous blood line/circuit 130 (e.g., the pressure of the blood, or
fluid, within the venous blood line/circuit 130), and an arterial blood circuit pressure
sensor 136 configured to measure, or monitor, the pressure of the arterial blood
line/circuit 132 (e.g., the pressure of the blood, or fluid, within the arterial blood
line/circuit 132). The venous and arterial blood circuits 130, 132 may connect the
patient to a blood circuit (e.g., a disposable element 140) such that, e.g., blood of the
patient may be circulated through the blood circuit to perform blood treatments
thereon. In other words, the blood circuit may be connectable to a patient using the

venous and arterial blood lines 130, 132.

The extracorporeal blood treatment system 100 also includes a display 160
used to show, or convey, information to an operator or user. The display 160 may
also serve as an input device if, e.g., the display 160 is in the form of a touchscreen
(e.g., a user interactable graphical user interface, etc.). Also, although the display
160 is depicted as being located in the housing 110, in one or more alternate
embodiments, the display 160 may be separate from the housing 110 of the
extracorporeal blood treatment system 100. For example, the display 160 may be
movably (e.g., swivel, tilt, etc.) attached, or coupled, to the housing 110 (e.g., a top
end of the housing 110).

As shown in FIG. 1 and as related to FIG. 2, the treatment apparatus 24 may
be operatively coupled, or connected, to the computing apparatus 12. Among the
treatment apparatus 24 operably coupled to the computing apparatus 12 may be the
pumps 120, blood circuits/lines 130, 132, blood circuit pressure sensors 134, 136,
and disposable elements 140 as shown in FIG. 2.

Exemplary graphical user interfaces, or portions thereof, for use in
displaying information related to extracorporeal blood treatments, providing
functionality to an operator for use in preparing and performing extracorporeal
blood treatments and/or configuring or maintaining an extracorporeal blood

treatment system are depicted in FIGS. 4-8. Such exemplary graphical user
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interfaces may be depicted by the display apparatus 22 of the system 10 described
herein with reference to FIG. 1 and/or the display 160 of the system 100 of FIG. 2.
Additionally, the graphical user interfaces described herein may be depicted on a
touchscreen, and in such configuration, the input apparatus would also be the

touchscreen.

Each exemplary graphical user interface of the exemplary extracorporeal
blood treatment systems and methods described herein may include one or more
graphical elements, regions, and areas used to display information to a user. An
operator may use input apparatus 20 of the exemplary extracorporeal blood
treatment system 10 described herein with reference to FIG. 1 to select or
manipulate graphical elements, regions, and areas of the exemplary graphical user
interfaces of FIGS. 4-8. As used herein, when an operator "selects" or "interacts
with" a graphical element, area, and/or region of the graphical user interface, it is to
be understood that "selecting” or "interacting with" the graphical element, area,
and/or region to perform one or more tasks or steps may be conducted in many
different ways using many different types of input apparatus. For example, when
the input apparatus includes a touch screen, an operator may select or interact with a
graphical element, area, and/or region by "touching" the graphical region with their
finger or using a pointing device such as a stylus. Further, for example, when the
input apparatus includes a mouse or similar pointing device, an operator may select
or interact with a graphical element, area, and/or region by locating an arrow or
cursor over the desired graphical region "clicking" the graphical region. Still
further, for example, when the input apparatus includes a series of buttons and/or
knobs, an operator may select or interact with a graphical element, area, and/or
region by using the buttons and/or knobs to navigate to the graphical region and to
select it (e.g., by depressing the button and/or knob). Additionally, it is to be
understood that selection of or interaction with a graphical element, area, and/or
region may be conducted using various gestures such as, for example, but not
limited to, swipes, select-and-drag, press, tracing of various shapes, pinch-inwardly,

pinch-outwardly, finger spread, multi-finger touches and/or swipes, etc.
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The exemplary systems and methods may include providing, or using, a
plurality of settings cards 50, which are diagrammatically illustrated in FIG. 3.
Each of the settings cards 50 may be configured to be displayed on an exemplary
graphical user interface of an extracorporeal blood treatment system such as, for
example, shown generally in FIGS. 1-2, and each of the settings cards 50 may be
configured to display one or more settings related to one or more processes of the
extracorporeal blood treatment system as will be shown further herein with respect

to FIGS. 4-8.

The plurality of settings cards 50 may be grouped, or placed, into one or
more card sets or card subsets as shown in FIG. 3. For example, all of the settings
cards 50 may be grouped into a master, or complete, card set 52 outlined by a
broken line. Further, some of the settings cards 50 may be grouped into smaller
groups than the card set 52 such as card subsets 54, which are also outlined by
broken lines. In other words, all settings cards 50 may be selected, or configured, to
be part of the card set 52, and less settings cards 50 than the card set 52 may be
selected, or configured, into card subsets 54. Further, although it is not shown, it is
to be understood that some card subsets 54 may include settings cards 50 that are
also part of other card subsets 54. In other words, some card subsets 54 may

"overlap" with other card subsets 54.

The master, or complete, card set 52 may be associated with, or for, an
exemplary treatment cycle. In other words, all of the settings cards 50 may be
defined as each and every settings card 50 that includes settings and/or parameters
related to the present treatment cycle including preparation, treatment, and post-
treatment portions. Further, it may be described that all of the settings cards 50 of
set 52 may not include cards that are not associated with the treatment cycle such as,
e.g., service and maintenance cards, system preference cards, and/or a calculator

card.

An exemplary graphical user interface 200 is depicted in FIG. 4 that may be

generally used to perform one or more processes provided by an extracorporeal

25-



WO 2018/001993 PCT/EP2017/065766

10

15

20

25

30

blood treatment system. As shown, the graphical user interface 200 may include a
plurality of graphical regions, graphical areas, and graphical elements 202 that may
be used in the preparation or performance of an extracorporeal blood treatment as
well as other functionality and/or processes of the extracorporeal blood treatment
system. For example the graphical regions, graphical areas, and graphical elements
202 may be used to indicate, initiate, revert, and stop one or more process features
of one or more processes of the extracorporeal blood treatment system. In the
exemplary graphical user interface 200, some of the graphical regions, graphical
areas, and graphical elements 202 may correspond to (e.g., representative of,
associated with, etc.) a card set 52 and/or one or more card subsets 54 described

herein with respect to FIG. 3.

For example, the plurality of graphical regions, graphical areas, and
graphical elements 202 may include an all-settings graphical element 210
corresponding to a set of all of a plurality of exemplary settings cards and a plurality
of card subset graphical elements 212, each corresponding to a subset of the
plurality of exemplary settings cards. In particular, the card subset graphical
elements 212 include a "Preparation” card subset graphical element 214, a
"Treatment" card subset graphical element 216, and a "Disinfection" card subset
graphical element 218. Each of the card subset graphical elements 212 depicted
may be associated with a different chronological phase, or portion, of a process
performed by the extracorporeal blood treatment system, and further may be
arranged, or depicted, on the graphical user interface 200 in such chronological
order. In this example, the "Preparation” card subset graphical element 214, the
"Treatment" card subset graphical element 216, and the "Disinfection" card subset
graphical element 218 may be associated with the preparation, execution, and post-
treatment procedures and processes of an extracorporeal blood treatment such as,

e.g., a dialysis treatment.

The selection of one of the all-settings graphical element 210 and the
plurality of card subset graphical elements 212 may display the card set or card

subset of settings cards associated therein. For example, selection of the all-settings
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graphical element 210 may display a stack 300 of a set (e.g., master set) of
exemplary settings cards (e.g., all settings cards) as shown in FIGS. 5A-5B.
Further, for example, selection of one of the card subset graphical elements 212 may
display a stack 301of a card subset of exemplary settings cards 302 as shown in
FIGS. 6A-6B. More specifically, the "Preparation” card subset graphical element
214 may be selected to display a stack of a card subset of settings cards 302 related
to the "Preparation” phase of a blood treatment, the "Treatment" card subset
graphical element 216 may be selected to display a stack of a card subset of settings
cards 302 related to the "Treatment” phase of a blood treatment, and the
"Disinfection” card subset graphical element 218 may be selected to display a stack
of a card subset of settings cards 302 related to the " Disinfection " phase of a blood

treatment.

Further, in the exemplary graphical user interface 200, some of the graphical
regions, graphical areas, and graphical elements 202 may correspond to (e.g.,
representative of, associated with, etc.) to single process features of the one or more
processes performable by the extracorporeal blood treatment system. For example,
at least some of the graphical regions 202 related to an on-going extracorporeal
blood treatment may include a blood process feature graphical element 220, dialysis
fluid process feature graphical element 222, an ultrafiltration process feature
graphical element 224, a human process feature graphical element 226, and a blood
flow process feature graphical element 228. Additionally, when a blood treatment is
not being performed, such as during setup before a blood treatment is performed or
during disinfection after a blood treatment is performed, the graphical elements 220,
224, 226, 228 may not be directly-related to a blood treatment but instead may be
related to the setup (e.g., entering of a prescription) or disinfection. Selection of the
blood process feature graphical element 220, dialysis fluid process feature graphical
element 222, an ultrafiltration process feature graphical element 224, a human
process feature graphical element 226, and a blood flow process feature graphical
element 228 may display a single settings card 302 related to the selected graphical

element as will be described herein with respect to FIG. 7A. More specifically,
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selection of the blood process feature graphical element 220 may display the single

"Blood" settings card 324 as shown in FIG. 7A.

In response to selection of the all-settings graphical element 210, a stack 300
of the set (e.g., master set) of the settings cards 302 is displayed, or depicted, on the
graphical user interface 200 as shown in FIG. 5A. The stack 300 of settings cards
302 may be described as a graphical depiction of a three-dimensional stack, or pile,
of physical cards, or tiles, with one or settings cards 302 located at the forefront, or
"on top," of the stack 300 such that these settings cards 302 are presented to the user
(e.g., the user may see and modify the settings located in the settings cards 302).
The stack 300 of settings cards 302 may include edges 304 of the settings cards 302
located behind the forefront or "topmost" settings cards 302 to, e.g., indicate that
more than the presented, forefront settings cards 302 are located in the stack 300
behind the presented, forefront settings cards 302. As described, the stack 300 of
the settings cards 302 may be a set of settings cards 302 that includes all of the
settings cards 302 as provided by the exemplary system (in other words, the stack
300 may include the master set of settings cards 302). In at least one embodiment,
all of the settings cards 302 may be defined as each and every settings cards 302 as
provided by the exemplary system for an exemplary treatment cycle. For example,
all of the settings cards 302 may be defined as each and every settings card 302 that
includes settings and/or parameters related to the present treatment cycle including
preparation, treatment, and post-treatment portions. Further, it may be described
that all of the settings cards 302 may not include cards that are not associated with
the treatment cycle such as, e.g., service and maintenance cards, system preference
cards, and/or a calculator card. In at least one embodiment, all of the settings cards
302 may be defined as a selected group of settings cards 302 selected by an
administrator to be largest group of settings cards 302 presentably to user by the

exemplary system.

As shown, more than one settings card 302 may be displayed, or presented,
to the user at the same time as determined by the size of the displayed, or topmost,

setting cards 302. In this example, the "Treatment Mode" settings card 302 and
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"Setup"” settings card 302 are displayed or presented while only the edges 304 of the
remaining settings cards 302 of the stack 300 are depicted on the graphical user
interface 200. Further, a card delineation graphical element 309 may be provided,
or depicted, between different settings cards 302 to, e.g., show that the settings cards
302 are separate from each other. In this example, the card delineation graphical

element 309 is a line.

Only a portion of the "Priming" settings card 302 is displayed because, e.g.,
the entire "Priming" settings card 302 may not fit on the graphical user interface 200
or within the allotted spaced for the settings cards 302 on the graphical user
interface 200. A region 306 of the "Priming" settings card 302 proximate (e.g.,
near, next to, etc.) the edges 304 of the stack 300 may include, or depict, a graphical
indication that the entire "Priming" settings card 302 is not displayed. In this
example, the region 306 is grayed-out from left to right as shown so as to appear to
disappear into the edges 304 of the stack 300. In other embodiments, different
graphical indications may be provided to indicate that an entire settings card 302 is
not shown or displayed. Although two full settings cards 302 and a portion of
another settings card 302 are shown, or topmost, in the stack 300, it is to be
understood that the exemplary systems and methods may be configured to only
display a single settings card 302 at a time from the stack or only display a selected
number of settings cards 302 (e.g., two or more settings cards 302, four or more
settings cards 302, three or less settings cards 302, five or less settings cards 302,

etc.) at a time from the stack 300.

Additionally, the amount, or number, of edges 304 depicted may indicate
how many cards are "stacked" behind each side of the stack 300 of settings cards
302. In this example, fewer edges 304 are depicted on the left side of the stack 300
than the edges 304 depicted on the right side of the stack 300 thereby indicating that
fewer settings cards 302 are located to the left of the topmost, displayed settings
cards 302 than are located to the right of the topmost, displayed settings cards 302.
Since the edges 304 may be depicted on either side of the stack 300, it is to be
understood that the stack 300 of settings cards 302 may not be thought of as a single
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physical stack of cards but rather a carousel of cards that may be rotated (e.g.,
swiped, etc.) to display the settings cards 302 that are located to the left or right of
the currently-displayed, topmost settings cards 302.

Each of the settings cards 302 may include one or more settings 310 related
to one or more process features of the exemplary extracorporeal blood treatment
systems. The one or more settings 310 may often be more than one setting, and
thus, be described as a plurality of settings. The settings 310 may include a plurality
of different types of settings elements such as, e.g., on/off switch elements 312, item
selection elements 314, and bar-type parameter adjustment elements 316 as shown
in FIG. 5A. The switch elements 312 may be configured to allow a user to select

"o

whether a particular process feature is "on" or "off" (e.g., "true" or "untrue," "used"
or "unused," etc.). As shown, the switch elements 312 in the "Treatment Mode"
settings card 302 indicate that hemodialysis (HD) treatment is "on,"
hemodiafiltration pre-dilution (HDF Pre) treatment is "off," hemodiafiltration post-
dilution (HDF Post) treatment is "off," and hemofiltration (HF) treatment is "off."
In other words, the exemplary system may provide hemodialysis treatment,
hemodiafiltration pre-dilution treatment, hemodiafiltration post-dilution treatment,

and hemofiltration treatment, and the user has selected the hemodialysis treatment

switch element 312 to perform hemodialysis treatment.

The item selection elements 314 may be configured to allow a user to select
an item from a list, or group, of items. As shown, the item selection elements 314
of the "Setup" settings card 302 indicate that a user has selected "XXXX" for the "A
Concentrate,” "YYYY" for the "B Concentrate," "ZZZ7" for the "Blood Line," and
"WWWW" for the "Dialyzer." Upon selection (e.g. touch, tap, click, etc.) of a
selection element 314, a list, or group, of the selectable items may be displayed,

which may then be selected by the user.

The bar-type parameter adjustment elements 316 may be used to adjust a
numerical parameter of a process feature using a handle element 317 movable along

a bar element 318. As shown, the "Priming Volume" is currently 500 milliliters
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(ml) and the "Priming Ultrafiltration Rate" is 0.5 liters per hour, and a user may use
the bar-type parameter adjustment elements 316 to adjust each of these values. For
example, as user may select the handle element 317 and move the handle element
317 upwardly or downwardly along the bar element 318 to adjust the numerical

parameters associated therewith.

If a user would like to see more of the "Priming" settings card 302 and/or
other settings cards 302 within the stack 300 of settings cards 302, a user may
perform a deliberate action to move un-displayed settings cards 302 to the top of the
stack 302 such that the un-displayed settings cards 302 will be displayed. For
example, a user may perform a swiping gesture on the stack 300 in FIG. 5A from
right-to-left (e.g., towards the left set of edges 304) to move the topmost, displayed
settings cards 302 to the left set of edges 304 thereby hiding those settings cards 302
(e.g., "stacking" such settings cards 302) while simultaneously pulling hidden, or
un-displayed, settings cards 302 from the right set of edges 304 to the topmost
position and thereby displayable. More specifically, as shown in FIG. 5B, the entire
"Priming" settings card 302, a "Treatment Time" settings card 302, and a portion of
an "Ultrafiltration" settings card 302 have now been moved to be topmost in the
stack 300 and displayable while the "Treatment Mode" settings card 302 and
"Setup" settings card 302 have been moved back into the stack 302 and not
displayed. As now shown, the "Priming" settings card 302 further depicts a
plurality of the switch elements 312 in addition to the bar-type parameter adjustment

elements 316.

The "Treatment Time" settings card 302 includes a time selection graphical
element 319 configured to allow a user to select the treatment time for the selected
blood treatment. More specifically, the time selection graphical element 319 may
allow users to swipe "up" or "down" along an hour wheel and a minutes wheel to

select the desired treatment time.

As described herein, the settings cards 302 may be grouped into card subsets

smaller than the set of all settings cards 302, which was displayed in response to
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selection of the all-settings graphical element 210. The card subsets may be
displayed by selecting one of the plurality of card subset graphical elements 212,
each of which corresponds to a card subset. For example, upon selection of the
"Treatment" card subset graphical element 216, a card subset of settings cards 302
related to the treatment phase of a blood treatment may be displayed in a stack 301

of settings cards 302 as shown in FIGS. 6A-6B.

As shown, the stack 301 of settings cards 302 includes less settings cards
302 than the stack 300 of the set of all settings cards 302 depicted in FIGS. 5A-5B,
which, for example, may be indicated by less edges 304 depicted on either side of
the stack 301. In the stack 301 in FIG. 6A, the "Ultrafiltration" settings card 302
and a portion of the "Dialysis Fluid" settings card 302 are topmost and displayable.
Similar to the stack 300 of FIGS. 5A-5B, an action such as, e.g., a swipe, etc., may
be performed proximate the stack 301 to change which settings cards 302 are
topmost and displayable (e.g., presentable to a user such that a user can view and/or
adjust the one or more settings). As shown in FIG. 6B, the stack 301 has been
swiped from right to left to display the entire "Dialysis Fluid" settings card 302 and

at least a portion of the "Blood" settings card 302.

In addition to the bar-type parameter adjustment elements 316, the "Dialysis
Fluid" settings card 302 may further include hybrid on/off switch and item selection
elements 315 that, upon selection, may display an expanded card area 330 as shown
in FIG. 6C. More specifically, a user has selected the "HCOs. Profiling" hybrid
on/off switch and item selection element 315 to display a "HCOs. Profiling"
expanded card area 330 that displays one or more various settings related to "HCOs.
Profiling." As shown, the HCOj;. Profiling is not activated yet and is presently
turned "off." Upon activation (e.g., by selection of the word "off" in the "HCOs.
Profiling" expanded card area 330), one or more settings and parameters related to
"HCOs. Profiling" may be modifiable and/or configurable using the expanded card
area 330. For example, one or more item on/off switch elements 312, selection
elements 314, bar-type parameter adjustment element 316, and/or any other

parameter and/or settings-related graphical elements may be displayed in the
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expanded card area 330 and may be used by a user to modify or configure such

settings and/or parameters.

Each of the settings cards 302 may correspond to (e.g., be associated with,
relate to, etc.) an individual graphical region, graphical area, or graphical element
202 of the graphical user interface 200 that, upon selection thereof, will display the
settings cards 302 corresponding thereto. For example, as shown in FIG. 7A, the
"Blood" settings card 302 may be displayed by itself on the graphical user interface
200 upon selection of the "Blood" process feature graphical element 220 of the
graphical user interface 200 of FIG. 4. The "Blood" settings card 302 may include a
"Level Adjust" graphical element 324 for adjusting the venous chamber blood level
and a plurality of hybrid on/off switch and item selection elements 315 for adjusting

and/or configuring (BVS), Diascan, Access Flow, and Single Needle.

Thus, each settings card 302 may be described as being accessible by a user
through a plurality of different actions or processes. For example, a user may select
an all-settings graphical element 210 to display a stack 300 of a set of all of the
settings cards 302, a user may select one of the card subset graphical elements 212
to display a stack of a card subset of settings cards 302 corresponding to the selected
card subset graphical element 212, or a user may select a process feature graphical
element depicted on the graphical user interface 202 (e.g., such as "Blood" process
feature graphical element 220 as shown in FIG. 7A) to display a single settings card

302 corresponding to the selected process feature graphical element 202.

Further, one or more settings cards 302 (e.g., a stack of settings cards 302
including a card set or a card subset of settings cards 302, a single settings card 302,
etc.) may be displayed, or depicted, on the graphical user interface 200 in response
to one or more events of the extracorporeal blood treatment system (e.g., events that
are not directly initiated by a user). One or more events, which trigger, or initiate,
the display of one or more settings cards 302, may include one or more alarms, one
or more timers (e.g., expiration of treatment time, etc.), and/or one or more user-

performed tasks. For example, a single settings card 302 may be displayed
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automatically in response to, or based on, the occurrence of one or more events as

shown herein with respect to FIG. 7B.

More specifically, as shown in FIG. 7B, the "Treatment Time" settings card
302 may be displayed by itself on the graphical user interface 200 in response to
expiration of the treatment time such that, e.g., a user may use the "Treatment Time"
settings card 302 to add time to the present treatment if desired. As shown, the
remaining treatment time is "00:00," and a user may use the time selection graphical

element 319 to add treatment time to the blood treatment.

Further, for example, the stack 301 of the card subset of settings cards 302
related to "Treatment" may be displayed in response to the preparation, or setup,
phase of treatment being completed. Still further, for example, a stack of a card
subset of settings cards 302 related to "Disinfection” may be displayed in response
to the treatment phase of the blood treatment being completed (e.g., the patient is
disconnected, etc.). In other words, one or more settings cards 302 may displayed,
or depicted, on the graphical user interface 200 automatically based on, or in
response to, one or more events occurring to or by the extracorporeal blood
treatment system, and the one or more events may correspond to timers, phases of

treatment, and/or actions taken by a user.

The exemplary systems and methods may be further configured to allow
users such as, e.g., system administrators, clinic directors, etc. to customize the card
sets and card subsets. For example, these particular users may be allowed to select,
or customize, the order of the plurality of settings cards for each card set or card
subset. Further, for example, users may be allowed to select, or customize, which

setings cards belong in, or are displayed within, each card set or card subset.

Exemplary setting cards selection and arrangement functionality is depicted
on the graphical user interface 200 in FIG. 8. As shown, a plurality of settings card
representations 350 (e.g., icons, graphics, symbols, miniaturized versions, etc.) may

be depicted proximate (e.g., above) the stack 300 of settings cards 302. Although,
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in this example, the card set of all settings cards 302 stack 300 is depicted, it is to be
understood that the same interface and operations may be performed with each card
subset of settings cards 302 such as the "Treatment" stack 301 described herein with

respect to FIGS. 6A-6B.

Each of the settings card representations 350 may represent, correspond to,
or be associated with, one settings card 302 of the plurality of settings cards 302 and
may be used to control, or customize, the order of each settings card 302 with the
presently-displayed stack 300 and to control, or customize, whether each settings

cards 302 is to be displayed in the presently-displayed stack 300.

For example, as shown, a user may select (e.g., touch) and move (e.g., drag
without releasing contact with a touchscreen) a settings card representation 350 to
another location along the plurality of settings card representations 350 as
represented by arrow 360 to move the settings cards 302 associated thereto to a new
location within the stack 300. As shown, the settings card representation 352, which
may correspond to the "Setup" settings card 302, is being moved to the left of the
settings card representation 354, which corresponds to the "Treatment Mode"
settings card 302 thereby moving the "Setup"” settings card 302 to the left of the
"Treatment Mode" settings card 302 within the stack 300. Thus, the order of the
settings cards 302 with the stack 300 may be changed by moving settings card
representations 350 among the plurality of settings cards representations 350. In
other words, the order of the settings card representations 350 may dictate, or

configure, the order of the settings cards 302 within the stack 300.

All of the settings cards 302 available to be used with the exemplary systems
and methods may be represented on the graphical user interface 200 by the settings
card representations 350 when, e.g., an administrator is customizing the card sets
and subsets. The settings cards 302 that are not displayed in the presently-displayed
stack 300 may be indicated by a not-shown indication 355 proximate the settings
card representations 350 corresponding thereto. For example, as shown, an "X,"

which is the not-shown indication 355 in this embodiment, is depicted over, or on,
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the settings card representation 356 thereby indicating that the settings card 302
corresponding to the settings card representation 356 is not included in the present

card set, and thus, not displayed in the presently-displayed stack 300.

Users may be able to select which settings cards 302 are displayed in the
presently-displayed stack 300. For example, a user may select (e.g., touch) and
maintain selection (e.g., drag without releasing contact with a touchscreen) a
settings card representation 350 to customize whether the corresponding settings
card 302 should be displayed in the presently-displayed stack 300 of settings cards
302. For example, a user may select and maintain selection of a settings card
representation 350 that does not include a not-shown indication 355 ("X") depicted
thereon to remove the corresponding settings card 302 from the card set and stack
300. Afterwards, the not-shown indication 355 will be depicted in the settings card
representation 350 to indicate that the settings card 302 corresponding thereto has
been removed from the card set and stack 300. To add a settings cards 302 back
into the set and stack 300, a user may select and maintain selection of the settings
card representation 350 corresponding thereto, which will add the settings card 302
back to the set and stack 300 and also remove the non-shown graphical indication

355 from the settings card representation 350.

Additionally, the plurality of settings card representations 350 depicted in
the exemplary setting cards selection and arrangement functionality shown in FIG. 8
may also be depicted, or displayed, on the graphical user interfaces of FIGS. 5-6
such that, e.g., a user may use the plurality of settings card representations 350 to
navigate the stack 301 of settings cards, a user may have additional visual indication
where the presently-displayed settings card is located within the stack 301 of
settings cards, etc. For example, a user may select (e.g., touch, click, etc.) a settings
card representation 350 to display the settings card associated therewith. In other
words, the settings card representation 350 may act as a "shortcut” that allows a user
to "jump" to a particular settings card based on the selection of its settings card
representation 350. Further, in one or more embodiments including the exemplary

setting cards selection and arrangement functionality shown in FIG. 8 as well as this
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additional embodiment, an alphanumeric depiction may be depicted proximate each
of the plurality of settings card representation 350 that includes an alphanumeric of
the settings card representation 350 and the associated settings card. For example,
the alphanumeric text "DIALYSIS FLUID" may be displayed proximate the settings
card representation 350 that is associated with the dialysis fluid settings card. Still
further, in one or more embodiments, a graphical depiction may be depicted
proximate each of the plurality of settings card representation 350 that includes a
graphic icon representing, or graphically conveying, which settings card is
associated with, or corresponds to, the settings card representations 350. For
example, a graphical icon representative of dialysis fluid may displayed within, or
proximate, the settings card graphical representation 350 associated with, or

corresponding to the dialysis fluid settings card.

The card set including all of the plurality settings cards 302, which may be
displayed as stack 300, may be associated with a treatment cycle. In other words,
all of the plurality of settings cards 302 of the card set and stack 300 displayed
thereon may be associated with, or related to, a blood treatment. More specifically,
the one or more settings displayed on the settings cards 302 for the card set and
stack 300 may be settings that are part of a blood treatment performable by the
exemplary blood treatment system. The exemplary systems and methods may
further include additional cards grouped into additional card sets or card subsets that
are not associated with, or related to, a blood treatment. For example, the
exemplary systems and methods may include, or provide, a plurality of patient
report cards grouped into a patient report set and plurality of system tools cards
grouped into a system tool set. The patient report cards may include one or more
settings and information elements related to one or more patients. The system tool
cards may include one or more settings and information elements related to system

setup, system maintenance or service, user preferences, calculator, etc.

All patents, patent documents, and references cited herein are incorporated
in their entirety as if each were incorporated separately. This disclosure has been

provided with reference to illustrative embodiments and is not meant to be
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construed in a limiting sense. As described previously, one skilled in the art will
recognize that other various illustrative applications may use the techniques as
described herein to take advantage of the beneficial characteristics of the systems
and methods described herein. Various modifications of the illustrative

5 embodiments, as well as additional embodiments of the disclosure, will be apparent

upon reference to this description.
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CLAIMS

What is claimed is:

1. An extracorporeal blood treatment system (10, 100) comprising:

extracorporeal blood treatment apparatus (24) comprising one or more
pumps (120), one or more sensors (142), and one or more disposable elements
(140) for use in performing an extracorporeal blood treatment;

a display apparatus (22, 160) comprising a graphical user interface (200),
wherein the graphical user interface (200) is configured to depict a plurality of
settings cards (50, 302); and

a computing apparatus (12) comprising one or more processors and
operatively coupled to the extracorporeal blood treatment apparatus and the display
apparatus, wherein the computing apparatus is configured to:

provide a plurality of settings cards (50, 302) defining a card set (52)
using the one or more processors, wherein each settings card of the plurality

of settings cards is configured to display one or more settings (312, 314,

316) related to one or more processes of the extracorporeal blood treatment

system performable by the extracorporeal blood treatment apparatus,

wherein the settings cards (50, 302) are grouped into a plurality of card
subsets (54), wherein each card subset (54) comprises a plurality of settings

cards that is less settings cards than the card set (52),

display on the graphical user interface (200) an all-settings graphical
element (210) and a plurality of card subset graphical elements (212) using

the one or more processors, wherein the all-settings graphical element (210)

is associated with the display of the card set (52), and wherein each card

subset graphical element of the plurality of subset graphical elements (212)

is associated with the display of a different card subset of the plurality of

card subsets (54),

allow a user to select the all-settings graphical element (210) to

display a stack (300) of the plurality of settings cards of the card set, wherein
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at least one settings card (50, 302) of the stack (300) of the plurality of
settings cards (50, 302) of the card set (52) is presented at the forefront of
the stack (300) to the user,

allow a user to select one of the plurality of subset graphical elements
(312) to display a stack (301) of the plurality of settings cards of the card
subset (54) associated with the selected card subset graphical element (312),
wherein at least one settings card (50, 302) of the stack (301) of the plurality
of settings cards (50, 302) of the selected card subset (54) is presented at the
forefront of the stack (301) to the user, and

change one or more settings of the one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal
blood treatment apparatus using the one or more processors in response to a
user modifying one or more settings (312, 314, 316) of the at least one

presented setting card (50, 302).

2. A method for an extracorporeal blood treatment system (10, 100)
comprising:

providing extracorporeal blood treatment apparatus (24) comprising one or
more pumps (120), one or more sensors (142), and one or more disposable elements
(140) for use in performing an extracorporeal blood treatment;

providing a graphical user interface (200) on a display apparatus (22, 160)
configured to depict a plurality of settings cards (50, 302);

providing a plurality of settings cards (50, 302) defining a card set (52),
wherein each settings card of the plurality of settings cards (50, 302) is configured
to display one or more settings (312, 314, 316) related to one or more processes of
the extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus, wherein the plurality of settings cards (50, 302) are grouped
into a plurality of card subsets (54), wherein each card subset (54) comprises a
plurality of settings cards (50, 302) that is less settings cards (50, 302) than the card
set (52);
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displaying on the graphical user interface (200) an all-settings graphical
element (210) and a plurality of card subset graphical elements (212), wherein the
all-settings graphical element (210) is associated with the display of the card set
(52), and wherein each card subset graphical element (212) of the plurality of subset
graphical elements (212) is associated with the display of a different card subset of
the plurality of card subsets (54);

allowing a user to select the all-settings graphical element (210) to display a
stack (300) of the plurality of settings cards (50, 302) of the card set (52), wherein at
least one settings card (50, 302) of the stack of the plurality of settings cards of the
card set (52) is presented at the forefront of the stack (300) to the user;

allowing a user to select one of the plurality of subset graphical elements
(212) to display a stack (301) of the plurality of settings cards (50, 302) of the card
subset (54) associated with the selected card subset graphical element (212),
wherein at least one settings card (50, 302) of the stack (301) of the plurality of
settings cards (50, 302) of the selected card subset (54) is presented at the forefront
of the stack (301) to the user; and

changing one or more settings of the one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus in response to a user modifying one or more settings (312, 314,

316) of the at least one presented setting card (50, 302).

3. The system of claim 1 or the method of claim 2, wherein the computing
apparatus is further configured to execute or the method further comprises:
displaying on the graphical user interface (200) a plurality of process feature

graphical elements (220, 222, 224, 226), wherein each process feature graphical
element of the plurality of process feature graphical elements (220, 222, 224, 226)
corresponds with a different process feature of the one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus and is associated with the display of a single settings card (50,

302) of the plurality of settings cards (50, 302);
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allowing a user to select a process feature graphical element of the plurality
of process feature graphical elements (220, 222, 224, 226) to display the single
settings card (50, 302) associated with the selected process feature graphical
element;

changing one or more settings of the one or more processes of the
extracorporeal blood treatment system performable by the extracorporeal blood
treatment apparatus in response to a user modifying one or more settings (312, 314,

316) of the displayed single setting card (50, 302).

4. The systems or methods as set forth in any one of claims 1-3, wherein the
stack (300, 301) of settings cards (50, 302) are graphically displayed as a three-
dimensional deck of settings cards (50, 302).

5. The systems or methods as set forth in any one of claims 1-4, wherein the
computing apparatus is further configured to execute or the method further
comprises changing the one or more settings cards (50, 302) presented at the
forefront of the stack (300, 301) in response to user interaction with the graphical

user interface (200).

6. The systems or methods as set forth in any one of claims 1-5, wherein the
computing apparatus is further configured to execute or the method further
comprises changing the order of the plurality of settings cards (50, 302) when
displayed in a stack (300, 301) in response to user interaction with the graphical

user interface (200).

7. The systems or methods as set forth in any one of claims 1-6, wherein the
computing apparatus is further configured to execute or the method further
comprises configuring which settings cards of the plurality of settings cards (50,
302) are grouped into the plurality of card subsets (54) in response to user

interaction with the graphical user interface (200).
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8. The systems or methods as set forth in any one of claims 1-7, wherein each
card subset of the plurality of card subsets (54) is associated with a different
chronological phase of a treatment process performable by the extracorporeal blood

treatment system (10, 100).

9. The systems or methods as set forth in any one of claims 1-8, wherein the
plurality of card subsets (54) comprises a preparation card subset, wherein the
preparation card subset comprises a treatment mode settings card, a setup settings

card, and a priming settings card.

10. The systems or methods as set forth in any one of claims 1-9, wherein the
plurality of card subsets (54) comprises a treatment card subset, wherein the
treatment card subset comprises a blood settings card, an ultrafiltration settings card,

a dialysis fluid settings card, and a treatment time settings card.

11. The systems or methods as set forth in any one of claims 1-10, wherein the

plurality of card subsets (54) comprises a disinfection subset of settings cards.

12. The systems or methods as set forth in any one of claims 1-11, wherein the
computing apparatus is further configured to execute or the method further
comprises displaying at least one settings card (50, 302) of the plurality of settings
cards (50, 302) in response to a status change of one or more processes being

performed.

13. The systems or methods of claim 12, wherein the treatment time settings

card (50, 302) is displayed in response to expiration of a treatment time period.

14. The systems or methods as set forth in any one of claims 1-13, wherein the
one or more settings (315) of at least one settings cards of the plurality of settings
cards is graphically expandable to display additional information (330) with respect

to the associated setting.
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15. The systems or methods as set forth in any one of claims 1-14, wherein the
plurality of settings cards (50, 302) of the card set (52) are associated with a
treatment cycle, wherein the computing apparatus is further configured to execute or
the method further comprises providing a plurality of system configuration settings
cards defining a system configuration card set different from the card set (52)

associated with a blood treatment.

16. The systems or methods as set forth in any one of claims 1-15, wherein the

display apparatus (160) comprises a touchscreen.
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