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SYSTEMS AND METHODS FOR DISPLAYING OBJECTS
AT A MEDICAL TREATMENT APPARATUS DISPLAY SCREEN

BACKGROUND

[0001] Hemodialysis machines are well-known for treating medical conditions related to
renal failure, where a person’s kidneys inadequately filter toxins and waste products from the
blood. During a hemodialysis procedure, blood is removed from the patient and output to a
dialyzer associated with the hemodialysis machine. The patient’s blood circulates along one side
of a semipermeable membrane in the dialyzer, referred to as an extracorporeal circuit (ECC). A
dialysate is provided by a dialysate system, and flows between the dialysate system and the
hemodialysis machine along the opposite side of the membrane, referred to as a dialysate circuit,
to remove waste, toxins, and other undesirable products from the blood. In a regenerative
dialysis system, the used dialysate is pumped through a sorbent cartridge at the dialysate system,
which purifies the dialysate by removing the waste so that a constant stream of fresh dialysate is
provided to the dialyzer. In a non-regenerative dialysis system, the used dialysate is discarded.
[0002] A hemodialysis machine typically includes various meters, sensors, and other event
detection and monitoring systems positioned along the ECC and the dialysate circuit to monitor
an array of safety-critical parameters and to detect abnormal events occurring prior to or during a
dialysis procedure. Safety-critical parameters can include, but are not limited to, blood and
dialysate flow rates, temperature, venous and arterial pressure, and dialysis solution conductivity.
Parameter-related information is received at a control panel in communication with the
hemodialysis machine, and presented as text, graphics, and the like at a control panel monitor,

touchscreen, or other display. A set of screens, windows, and the like, can be presented at the
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display, which are populated with parameters or related information in the form of static or
discrete objects, for example, graphical user interface (GUT) objects displayed as data buttons,
keys, windows, icons, bar graphs, charts, and the like. One type of screen is a treatment display
screen, which permits an operator to set and monitor treatment parameters before or during a
dialysis procedure. Parameter buttons and other static objects are arranged at fixed locations of
each treatment display screen. Static treatment display screen configurations are provided to
maintain dialysis machine efficacy during operation and to provide a safe environment for a

patient undergoing a dialysis procedure.

BRIEF SUMMARY

[0003] In accordance with one aspect, a computer-implemented method is provided for
displaying objects at a treatment display screen coupled to an apparatus for performing a
treatment. The method comprises presenting a first arrangement of the objects at the treatment
display screen, wherein the objects of the first arrangement of the objects are in a fixed state on
the treatment display screen; activating a rearrangement mode of operation of the treatment
display screen, wherein the objects of the first arrangement of the objects are changed from the
fixed state to a fluid state that allows for rearrangement of the objects of the first arrangement of
the objects to a second arrangement of the objects that is different than the first arrangement of
the objects; preventing the treatment from being performed during operation in the
rearrangement mode; and presenting the second arrangement of the objects at the treatment
display screen during operation in the rearrangement mode.

[0004] In an embodiment, the treatment includes a dialysis-related procedure.

[0005] In an embodiment, activating the rearrangement mode of operation comprises
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generating a unique key sequence.

[0006] In an embodiment, preventing the treatment from being performed comprises
preventing an initiation of a treatment clock button displayed at the treatment display screen.
[0007] In an embodiment, the apparatus includes a dialysis system, and the method further
comprises detecting a treatment-related event and preventing the first arrangement of the objects
from transitioning from the fixed state to the fluid state in response to detecting the treatment-
related event.

[0008] In an embodiment, detecting the treatment-related event includes detecting blood in
the dialysis system.

[0009] In an embodiment, detecting the treatment-related event includes detecting activation
of a treatment clock button displayed at the treatment display screen.

[0010] In an embodiment, the method further comprises, during operation in the
rearrangement mode: determining a period of inactivity during which the objects remain at their
current locations at the treatment display screen; and placing the objects in the fixed state in
response to the period of inactivity.

[0011] In an embodiment, the method further comprises storing data related to the second
arrangement of the objects; displaying a set of configuration options, a configuration option
including the stored data related to the second arrangement of the objects; and selecting a
configuration option from the configuration options.

[0012] In an embodiment, the configuration options are displayed in response to at least one
of a power-related condition of a machine performing the treatment, an initialization of the
treatment, and an activation of a treatment clock button displayed at the treatment display screen.

[0013] In an embodiment, the set of configuration options includes a default configuration.
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[0014] In an embodiment, the method further comprises identifying the configuration option
including the stored data related to the second arrangement of the objects as being a recently
used configuration.

[0015] In an embodiment, presenting the second arrangement of the objects at the treatment
display screen comprises determining that a first object in the fluid state is positioned on a
second object, generating an object repository identified by a subscreen button, and placing the
first object and the second object in the object repository.

[0016] In an embodiment, presenting the second arrangement of the objects at the treatment
display screen comprises moving a first object of the first arrangement of objects from a first
location at the treatment display screen to a second location at the treatment display screen and |
_repositioning a second object at the second location to another location.

[0017] In an embodiment, repositioning the second object at the second location to another
location comprises repositioning the second object at the second location to a location
neighboring the second location.

[0018] In an embodiment, the first object and the second object are interchanged.

[0019] In an embodiment, thee computer-implemented method further comprises assigning
the objects to a display matrix at the treatment display screen, the display matrix comprising a
plurality of columns and a plurality of rows; and determining a column and a row of the display
matrix at which the first location and the second location are positioned, wherein moving the first
object includes forming a vacancy at the first location, and wherein the vacancy at the first
location is removed by moving an object adjacent the first location to the first location.

[0020] In an embodiment, the first object is moved to the column of the second location that

is positioned to the left of the column of the first location, and wherein the second object is
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moved in a right direction of the treatment display screen.

[0021] In an embodiment, the first object is moved to the column of the second location that
is positioned to the right of the column of the first location, and wherein the second object is
moved in a left direction of the treatment display screen.

[0022] In an embodiment, the first object is moved to the row of the second location that is
positioned above the column of the first location, and wherein the second object is moved in a
down direction of the treatment display screen.

[0023] In an embodiment, the first object is moved to the row of the second location that is
positioned below the column of the first location, and wherein the second object is moved in an
up direction of the treatment display screen

[0024] In an embodiment, after presenting the second arrangement of the objects at the
treatment display screen: transitioning the second arrangement of the objects from the fluid state
to a fixed state; and permitting performance of the treatment.

[0025] In accordance with another aspect, a computer-implemented method is provided for
rearranging objects displayed at a treatment display screen. The method comprises displaying
the objects having a fixed state; suspending a medical treatment; placing the objects into a fluid
state; rearranging the objects at the treatment display screen; and transitioning the rearranged
objects from the fluid state to the fixed state after rearranging the objects.

[0026] In an embodiment, the medical treatment includes a dialysis-related procedure.
[0027] In an embodiment, suspending the medical treatment comprises preventing an
initiation of a treatment clock button displayed at the treatment display screen.

[0028] In an embodiment, placing the objects into the fluid state comprises generating a

unique key sequence.
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[0029] In an embodiment, the treatment display screen is in electronic communication with a
dialysis system, and wherein the method further comprises detecting a treatment-related event
and preventing the objects from entering the fluid state in response to detecting the treatment-
related event.

[0030] In an embodiment, detecting the treatment-related event includes detecting blood in
the dialysis system.

[0031] In an embodiment, detecting the treatment-related event includes detecting activation
of a treatment clock button displayed at the treatment display screen..

[0032] In an embodiment, the method further comprises determining a period of inactivity
during which the objects remain at their current locations at the treatment display screen, and
placing the objects in the fixed state in response to the period of activity.

[0033] In an embodiment, the method further comprises storing data related to the objects,
displaying a set of configuration options, a configuration option including the stored data related
to the objects, and selecting a configuration option from the configuration options.

[0034] In an embodiment, the configuration options are displayed in response to at least one
of a power-related condition of a machine performing the medical treatment, an initialization of
the medical treatment, and an activation of a treatment clock button displayed at the treatment
display screen.

[0035] In an embodiment, the set of configuration options includes a default configuration.
[0036] In an embodiment, the method further comprises identifying the configuration option
including the stored data related to the rearranged objects as being a recently used configuration.
[0037] In an embodiment, rearranging the objects at the treatment display screen comprises

determining that a first object in the fluid state is positioned on a second object, generating an
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object repository identified by a subscreen button, and placing the first object and the second
object in the object repository.

[0038] In an embodiment, rearranging the objects at the treatment display screen comprises:
moving a first object from a first location at the treatment display screen to a second location at
the treatment display screen and repositioning a second object at the second location to another
location.

[0039] In an embodiment, repositioning the second object at the second location to another
location comprises repositioning the second object at the second location to a location
neighboring the second location.

[0040] In an embodiment, the first object and the second object are interchanged.

[0041] In accordance with another aspect, a treatment display screen comprises a set of
rearrangable objects, and a treatment clock button. The objects have a fixed state during a
medical treatment. The objects have a fluid state during a rearrangement of the objects at the
treatment display screen. The treatment clock button controls an activation of the medical
treatment. The treatment clock button inactivated during presentation of the objects in the fluid
state.

[0042] In an embodiment, after presentation of the objects in the fluid state, the treatment
clock button is activated, the objects transition from the fluid state to the fixed state, and the
medical treatment is permitted to be performed.

[0043] In an embodiment, the objects include graphical user interface (GUI) objects,
including data buttons, keys, windows, icons, bar graphs, charts, or a combination thereof.
[0044] In an embodiment, the treatment display screen further comprises an electronic

keyboard for entering a unique key sequence to inactivate the treatment clock button.
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[0045] In an embodiment, the treatment display screen further comprises a subscreen button
and an object repository identified by the subscreen button, wherein the subscreen button is
displayed at the treatment display screen in response to a first object positioned on a second
object during the rearrangement, and wherein the first object and the second object are
positioned in the object repository.

[0046] In accordance with another aspect, a computer-implemented method is provided for
rearranging a plurality of objects displayed at a treatment display screen. The method comprises
transitioning a plurality of objects from a fixed state to a fluid state; moving a first object of the
plurality of objects from a first location at the treatment display screen to a second location at the
treatment display screen; positioning the first object on or near a second object at the second
location of the treatment display screen; replacing the first object and the second object at the
treatment display screen with a subscreen button at the second location of the treatment display
screen; and redisplaying at least one of the first object and the second object at the second
location of the treatment display screen in response to selecting the subscreen button.

[0047] In accordance with another aspect, a display object configuration system is provided
for l'earran‘ging a plurality of objects displayed at a treatment display screen. The display object
configuration system comprises an object state determination module, an object state
modification module, and a key sequence processor. The object state determination module
determines a state of the plurality of objects having a configuration arrangement at the treatment
display screen. The state is one of a fixed state and a fluid state. The object state modification
module activates a rearrangement mode of operation of the treatment display screen, and changes
the state of the plurality of objects from the fixed state to the fluid state that allows for

rearrangement of the objects. The key sequence processor inactivates a treatment clock for
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preventing a treatment from being performed during the rearrangement mode of operation.
[0048] In an embodiment, the display object configuration system further comprises a
configuration repository that stores the configuration arrangement.

[0049] In an embodiment, the configuration repository stores other configuration
arrangements of the plurality of objects.

[0050] In an embodiment, the display object configuration system further comprises a
timeout inactivity module that determines a period of inactivity during which the objects remain
at their current locations at the treatment display screen and places the objects in the fixed state
in response to the period of inactivity.

[0051] In an embodiment, the display object configuration system further comprises a
subscreen object generator that provides a subscreen button and an object repository identified
by the subscreen button, wherein the subscreen button is displayed at the treatment display
screen in response to a first object positioned on a second object during the rearrangement mode
of operation, and the first object and the second object are positioned in the object repository.
[0052] In another aspect, a computer program product is provided for displaying objects at a
treatment display screen coupled to an apparatus for performing a treatment. The computer
program product comprises a computer readable storage medium having computer readable
program code embodied therewith. The computer readable prograrﬁ code comprises computer
readable program code configured to present a first arrangement of the objects at the treatment
display screen, wherein the objects of the first arrangement of the objects are in a fixed state on
the treatment display screen; computer readable program code configured to activate a
rearrangement mode of operation of the treatment display screen, wherein the objects of the first

arrangement of the objects are changed from the fixed state to a fluid state that allows for
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rearrangement of the objects of the first arrangement of the objects to a second arrangement of
the objects that is different than the first arrangement of the objects; computer readable program
code configured to prevent the treatment from being performed during operation in the
rearrangement mode; and computer readable program code configured to present the second
arrangement of the objects at the treatment display screen during operation in the rearrangement

mode.

BRIEF DESCRIPTION

[0053] The above and further advantages of embodiments of the present inventive concepts
may be better understood by referring to the following description in conjunction with the
accompanying drawings, in which like numerals indicate like structural elements and features in
various figures. The drawings are not necessarily to scale, emphasis instead being placed upon
illustrating the principles of the invention.

[0054] FIG. 1 is a schematic block diagram of a dialysis system, in which embodiments of
the present inventive concepts can be practiced;

[0055] FIG. 2 is a flowchart illustrating a method for displaying parameters at a dialysis
system control panel, in accordance with an embodiment;

[0056] FIG. 3 is a screenshot of a treatment display screen, in accordance with an
embodiment;

[0057] FIG. 4 is a flowchart illustrating a method for preventing a medical treatment from
being performed when treatment display objects are in a fluid state, in accordance with an
embodiment;

[0058] FIG. 5 is a flowchart illustrating a method for activating a treatment display screen

10
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configuration, in accordance with an embodiment;

[0059] FIG. 6 is a screenshot of a treatment display screen displaying a set of configuration
options, in accordance with an embodiment;

[0060] FIG. 7 is a flowchart illustrating a method for rearranging objects on a treatment
display, in accordance with an embodiment;

[0061] FIG. 8 is a screenshot of a treatment display screen displaying the movement of an
object at a treatment display, in accordance with an embodiment;

[0062] FIGs. 9A-9D are screenshots illustrating a method for creating a subscreen by
merging objects on a treatment display, in accordance with an embodiment; and

[0063] FIG. 10 is a block diagram of a display object configuration system, in accordance

with an embodiment.

DETAILED DESCRIPTION

[0064] Embodiments will now be described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the inventive concepts are shown. This
invention may, however, be embodied in many different forms and should not be construed as
limited to the embodiments set forth herein. Like numbers refer to like elements throughout.
[0065] It will be understood that, although the terms first, second, etc. may be used herein to
describe various elements, these elements should not be limited by these terms. These terms are
only used to distinguish one element from another. For example, a first element could be termed
a second element, and, similarly, a second element could be termed a first element without
departing from the teachings of the disclosure. As used herein, the term "and/or" includes any

and all combinations of one or more of the associated listed items and may be abbreviated as "/".
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[0066] It will be understood that when an element is referred to as being "connected" or
"coupled” to another element, it can be directly connected or coupled to the other element or
intervening elements may be present. In contrast, when an element is referred to as being
"directly connected" or "directly coupled” to another element, there are no intervening elements
present. Other words used to describe the relationship between elements should be interpreted in
a like fashion (e.g., “between” versus “directly between”, “adjacent” versus “directly adjacent,”
etc.).

[0067] The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the invention. As used herein, the singular forms "a",
"an" and "the" are intended to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the terms "comprises” and/or "comprising,"
or "includes" and/or "including" when used in this specification, specify the presence of stated
features, regions, integers, steps, operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, regions, integers, steps, operations,
elements, components, and/or groups thereof.

[0068] In brief overview, aspects of the present inventive concepts include systems and
methods that provide an operator of a medical treatment apparatus such as a dialysis machine
with the ability to rearrange parameter buttons, windows, graphs, charts, or other objects
displayed on a treatment display screen in communication with the treatment apparatus. This is
achieved at least in part by changing a state of the treatment display objects from a fixed state to
a fluid, i.e., movable, state. In some embodiments, the state can be changed from fixed to fluid

for a predetermined period of time. In some embodiments, the state can be changed in response

to a command generated from an interface controlled by an operator. In some embodiments,

12
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during operation in the fluid state, the treatment display screen is prevented from controlling the
apparatus to perform a medical treatment, for example, a kidney dialysis treatment or related
renal care treatment. For example, during operation in the fluid state, a treatment operator can
control which treatment display objects are presented at the display and control their relative
positions on the display. This feature permits treatment device control panels to be customized
on a per-operator basis. This feature can be useful to a medical technician, nurse, doctor, patient,
or other user having personal preferences with respect to the manner in which treatment display
objects are displayed when performing a treatment from the treatment display screen. This
feature can also be useful in applications that include personal treatment systems, where
customized display screen configurations are preferred. For example, the systems and methods
can be applied to peritoneal, portable, home, wearable, or regenerative dialysis devices, such as
the 2008K @home™ hemodialysis delivery system manufactured by Fresenius Medical Care AG
& Co. In such applications, a treatment display screen can be preconfigured according to the
patient’s requirements, and reconfigured on an operator-by-operator basis. For example,
different hospice workers may conduct a treatment, whereby each hospice worker can view a
treatment display screen having objects arranged according to his or her personal preference, or
according to a preference based on the specific requirements for a specific type of treatment.
[0069] The present inventive concepts provide additional safeguards to ensure patient safety
with respect to rearranging buttons or other objects at a treatment display screen. In one
embodiment, object rearrangement is prevented when certain events occur or during a particular
timespan. For example, object rearrangement can be prevented when the treatment clock is
running, when blood is sensed, or when other indicators of a treatment in progress are detected.

Object rearrangement can also be prevented when certain machine- related conditions occur,

13
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such as a power failure or when the treatment clock displayed at the treatment display screen is
re-initialized.

[0070] In another embodiment, a unique or special key sequence is required to change
treatment display objects from a fixed state to a fluid state for rearrangement. The key sequence,
when entered, can prevent an initiation of the treatment clock. Since a treatment is typically
performed directly in response to the active state of the treatment clock, a user can be prevented
from inadvertently attempting to perform a treatment while the objects are in a fluid state. The
treatment display objects can automatically return to a fixed state at the end of a predetermined
period of time suitable for such rearrangement, or when an inactivity timeout is detected during
the predetermined period of time. Alternatively, the treatment display objects can return to the
fixed state in response to an action by the operator, such as an entry of a key-sequence or code on
the display, the triggering of a button on the display, or some other decisive action.

[0071] 'FIG. 1 is a schematic biock diagram of a dialysis system 100, in which embodiments
of the present inventive concepts can be practiced. In an embodiment, the dialysis system 100
iﬁcludes a hemodialysis machine 104 or a related regenerative dialysis machine for performing
hemodialysis or related procedures. ‘Although a regenerative dialysis system is described,
embodiments of the present inventive concepts are equally applicable to non-regenerative
dialysis systems or other medical treatment devices.

[0072] | During a dialysis procedure, an ECC 116 is formed between a needle 120 inserted in
a body 118, where blood flows out of the body 118 through a plastic tubing 124 and into a
hemodialysis machine 104. The hemodialysis machine 104 includes a dialyzer or related
filtration device that removes toxins, waste, and impurities such as urea, and/or excess fluid such

as water from the blood, and outputs the cleaned blood to the body 118 via a venous catheter
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122. During this procedure, the ECC 116 is monitored for venous and arterial blood pressures,
and for the presence of air and blood, among other monitored parameters. This cycle can be
repeated as necessary during the procedure.

[0073] Also during the procedure, a dialysate circuit 114 is formed between the hemodialysis
machine 104 and a dialysate system 110. The dialysate system 110 outputs dialysate mixed with
purified water to the dialyzer of the hemodialysis machine 104. Toxins, waste, and the like are
transferred at the dialyzer from the circulating blood to the dialysate via diffusion or osmosis
occurring across a semipermeable membrane 126 at the hemodialysis machine 104. The used
dialysate containing the waste is output from the hemodialysis machine 104 to a sorbent
cartridge (not shown) at the dialysate system 110, which purifies the dialysate by removing the
toxins, waste, and the like from the used dialysate. The purified dialysate can then be output to
the hemodialysis machine 104 where the cycle can be repeated. The hemodialysis machine 104
and the dialysate system 110 can include other elements such as pumps, sensors, filters, and the
like, which are well-known to those of ordinary skill in the art and will therefore not be described
herein for reasons related to brevity.

[0074] Various monitors, meters, sensors, detectors, and the like are positioned along the
ECC 116 and the dialysate circuit 114, including the dialysate system 110 and/or the
hemodialysis machine 104, to monitor an array of safety-critical parameters prior to or during a
dialysis procedure, including but not limited to blood and dialysate flow rates, temperature,
arterial and venous pressure, dialysis solution conductivity, temperature, and ultrafiltration (UF)
control parameters.

[0075] For example, the dialysis system 100 can include an inflow sensor 106 and an

outflow sensor 108 along the dialysate circuit 114 for monitoring dialysate conductivity,
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temperature, UF flow rate, and so on, the results of which are output to a control panel 134 for
analysis and display via event signals 138. In another example, the dialysis system 110 can
include an arterial pressure monitor 130, a venous pressure monitor 132, a blood sensor 136, and
related detectors along the ECC 116, which output relevant data via arrows 138 to the control
panel 134 for analysis and display.

[0076] The control panel 134 includes a display and other input/output devices, such as a
keypad, a touchpad, a keyboard, and/or a mouse. The display can be a monitor, touchscreen,
terminal, or other visual display. The display can include a graphical user interface application
or other program for generating one or more treatment display screens, windows, and the like.
When multiple display screens, windows, and the like are displayed, an operator can switch or
toggle between them. This can be achieved for example, by dragging, minimizing, or changing a
position of one display screen or window to prominently display another display screen or
window. An operator can enter treatment parameters related to a medical procedure to the
dialysis system 100 via a treatment display screen using a mouse, keyboard, touchscreen
interface, voice recognition device, or other input device. Dialysis-related event information can
be displayed at the treatment display screen, for example, a dialysis procedure, and to monitor
the dialysis system 100 for events related to a dialysis procedure and the like.

[0077] FIG. 2 is a flowchart illustrating a method 200 for displaying parameters at a dialysis
system control panel, in accordance with an embodiment. In describing the method 200,
reference is also made to elements of the dialysis system 100 of FIG. 1. For example, some or
all of the method 200 can be implemented at the control panel 134 described in FIG. 1.

[0078] At block 202, a medical treatment is suspended, for example, by selecting a button or

other selection feature at the display screen of the control panel 134. A unique key sequence can
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be provided to ensure that a treatment cannot be initiated for a predetermined period of time
during which objects at the treatment display screen can be rearranged.

[0079] At block 204, objects displayed at the treatment display screen, e.g., edit buttons,
charts, graphs, tables, and the like are in a fluid, or movable, state, and can be rearranged. The
state of the treatment display objects can automatically transition from the fluid state to a fixed
state, whereby object fluidity is prevented when treatment-related events are detected. For
example, treatment display objects cannot be rearranged when the treatment display screen
displays the operational mode of the dialysis system 100 as being in a dialysis treatment mode.
In some embodiments, object fluidity is prevented when other operation-related events are
detected, for example, when the blood sensor 136 detects blood in the ECC, or when any other
indicators determine that a treatment is in progress or is capable of being initiated. The treatment
display screen can include two or more display screens or windows. In one embodiment, one or
more treatment display objects on a first display screen or window are interchanged with
treatment display objects on a second display screen or window in accordance with the systems
and methods described herein. In another embodiment, one or more treatment display objects on
a first display screen or window are rearranged on another display screen or window in
accordance with the systems and methods described herein.

[0080] At decision block 206, a determination is made whether no activity occurs with
respect to the rearrangement of treatment display objects for a predetermined period of time,
referred to as an inactivity timeout period. If no activity occurs during the inactivity period, than
at block 208, an inactivity timeout signal is generated, in response to which the treatment display
screen objects transition from a fluid state to a fixed state. This ensures that machine efficacy is

maintained. Here, an operator can be permitted to perform a dialysis procedure and the like, for
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example, using the newly defined object arrangement.

[0081] FIG. 3 is a screenshot of a treatment display screen 300, in accordance with an
embodiment. The treatment display screen 300 is used to access and set treatment parameters
related to medical procedures such as a dialysis procedure. The treatment display screen 300
corresponds to a home screen, for example, selected by pressing, or otherwise triggering, a
screen button 306, in particular, a Home button 316, or a Trends button 317.

[0082] In some embodiments, multiple screens, windows, and the like, are simultaneously
displayed at the treatment display screen 300, where an object of one screen can be moved to
another screen and added to an existing set of objects at the other screen. Alternatively, two or
more objects on different displayed screens can be interchanged with each other.

[0083] The treatment display screen 300 comprises a status section 302, a treatment display
window 304, also referred to as a treatment display section, and the abovementioned screen
buttons 306, also referred to as treatment display keys.

[0084] The status section 302 includes a status box 312 and a dialog box 314, which display
notification information during an operation performed by the hemodialysis machine 104. The
status box 312 displays the operational mode of the machine, for example, a dialysis mode,
indicating that a dialysis operation is in progress, or a dialysis paused mode, indicating that a
dialysis procedure is suspended or prevented from being initiated. The dialog box 314 displays
information such as blood pressure readings. When an abnormal event occurs, for example, a
particular treatment parameter falls outside a predetermined range, or an operator enters an
unacceptable parameter value, the status box 312 and/or the dialog box 314 can display a
notification corresponding to the event. For example, the dialog box 314 can display a message

notifying the operator that an incorrect parameter value was entered by the operator. In another
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example, the status box 312 can display an alarm or a warning, for example, a low temperature
alarm, generated when a detector, monitor, and the like detects an abnormal event. In some
embodiments, the operation of the status section 302 can be performed according to the systems
and methods described in U.S. patent application serial no. 13/299,790, entitled “Systems and
Methods for Providing Notifications in Dialysis Systems,” the contents of which are
incorporated by reference herein in their entirety.

[0085] The treatment display window 304, also referred to as a treatment display section,
includes one or more regions for viewing various treatment data, for example, an arterial
pressure display region 322 that includes a value field, e.g., displaying an arterial pressure value
of 260 mmHg, and a corresponding vertical bar graph 323 for graphically displaying the arterial
pressure value. Also, a venous pressure display region 336 includes a value field, e.g.,
displaying a venous pressure value of 260 mmHg, and a corresponding vertical bar graph 324 for
graphically displaying the venous pressure value. The treatment display window 304 also
includes a plurality of data buttons or other objects, in particular, treatment parameter buttons,
that an operator can set, for example, treatment parameters related to ultrafiltration rate, dialysate
conductivity levels, and the like. For example, as shown in FIG. 3, an operator can enter a UF
goal value of “3000” at an edit button 351 entitled “ UF Goal” to set the UF Goal for treatment to
be 3000 ml.

[0086] The treatment display window 304 includes a treatment clock button 318. During
treatment, the treatment clock button 318 can display a “Tx Running” message (not shown).
When treatment is suspended, for example, by pressing the treatment clock button 318, the
treatment clock button 318 can display a “Tx Paused” message as shown. A corresponding

advisory message “Dialysis Paused” can appear at the status box 312 when treatment is
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suspended.

[0087] The screen buttons 306 permit an operator to access and view the various treatment
display screens displayed at the treatment display window 304. For example, as shown in FIG.
3, a treatment display screen can include a home screen that is displayed by selecting the Home
screen button 316. Although a home treatment display screen is shown and described herein,
other display screens can be displayed, depending on the screen button 306 that is selected. For
example, a trends screen (not shown) can display one or more graphs depicting various treatment
progress indicators by pressing a Trends button 317.

[0088] The objects of the regions displayed at the treatment display window 304, for
example, the data buttons, graphs, and so on, and/or the screen buttons 306, can be configured to
be in a fluid state, where the Buttons and the like can be rearranged at the treatment display
screen 300 when treatment is disabled, is suspended, or is otherwise not in progress, i.e., when
the treatment clock button 318 displays a “Tx Paused” message. Here, arrows or other indicators
can be displayed that identify potential destination locations on the treatment display screen 300
for moving a selectéd object. For example, arrow 328 is displayed between the arterial pressure
display region 322 including the bar graph 323 and the venous pressure display region 336
including the bar graph 324, indicating that display regions 322, 336 can be interchanged in a
horizontal direction with respect to each other. Likewise, arrows 342a-342d displayed between
the parameter buttons display regions 351-358 indicate that these display regions can be
interchanged horizontally and/or vertically with respect to each other. Lastly, arrow 342e
displayed between the parameter buttons 346 and 351 indicate that these display regions can be
interchanged diagonally with respect to each other.

[0089] In another example, arrow 338 is displayed between the treatment clock button 318
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and a transmembrane pressure display region 344 including a bar graph 345, indicating that the
treatment clock button 318 can be relocated to the transmembrane pressure display region 344,
or a region directly adjacent the transmembrane pressure display region 344, or that the treatment
clock button 318 and the transmembrane pressure display region 344 can be interchanged in a
vertical direction.

[0090] In another example, arrow 342¢ is displayed between a Blood Pump Rate edit button
346 and a UF Removed edit button 354, indicating that the Blood Pump Rate edit button 346 and
a UF Removed edit button 354 can be interchanged in a diagonal direction. Additionally,
relocating the Blood Pump Rate edit button 346 with respect to any of the other parameter
buttons ,for example, above the UF Rate edit button 353, can result in the UF Removed edit
button 354 moving diagonally downward to the display region originally displaying the Blood
Pump Rate edit button 346.

[0091] In another example, arrow 342a is displayed between the UF Goal edit button 351
and a Dialysate Flow edit button 355, indicating that the UF Goal edit button 351 and the
Dialysate Flow edit button 355 can be interchanged in a horizontal direction.

[0092] In another example, arrow 342b is displayed between the UF Time edit button 352
and a Temperature edit button 356, indicating that the UF Time edit button 352 and the
Temperature edit button 356 can be interchanged in a horizontal direction.

[0093] In another example, arrow 342¢ is displayed between the UF Rate edit button 353 and
a Conductivity edit button 357, indicating that the UF Rate edit button 353 and a Conductivity
edit button 357 can be interchanged in a horizontal direction.

[0094] In another example, arrow 342d is displayed between the UF Removed edit button

354 and the RTD edit button 358, indicating that the UF Removed edit button 354 and the RTD
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edit button 358 can be interchanged in a horizontal direction.

[0095] In another example, arrow 342e is displayed between the UF Removed edit button
354 and the Blood Pump Rate edit button 346, indicating that the UF Removed edit button 354
and the Blood Pump Rate edit button 346 can be interchanged in a diagonal direction.

[0096] In another example, arrow 361 is displayed between a UF Profile button 359 and an
SVS Profile button 360, indicating that the UF Profile button 359 and the SVS Profile button 360
can be interchanged in a horizontal direction.

[0097] In some embodiments, the treatment clock button 318 is disabled, or otherwise
prevented from being engaged to initiate a treatment when the treatment display objects are ina
fluid state and configured for rearrangement on the treatment display screen. Since the treatment
clock button 318 can be the primary control interface for an operator to initiate a treatment,
disabling the button 318 on the screen during an object arrangement is an effective way to
prevent activation or re-activation of a treatment during this reconfiguration.

[0098] Embodiments of the present inventive concepts can also provide additional
safeguards to ensure that an operator does not accidentally perform such a rearrangement during
a treatment whereby patient safety can be otherwise compromised; such as the safeguards
described herein.

[0099] FIG. 4 is a flowchart illustrating a method 400 for preventing a medical treatment
from being performed when treatment display objects are in a fluid state, in accordance with an
embodiment. In describing the method 400, reference is also made to elements of the dialysis
system 100 of FIG. 1 and/or the treatment display screen 300 of FIG. 3. For example, some or
all of the method 400 can be implemented at the control panel 134 described in FIG. 1. In

another example, the rearrangement of objects described with respect to FIG. 3 can be performed
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according to the method 400.

[00100] At block 402, a key sequence can be entered at the control panel 134 for allowing
treatment display objects such as buttons to be rearranged at the treatment display screen 300.
The key sequence can include letters or other characters entered into a field (not shown) at a
display screen presented at the control panel 134, similar to a password. Alternatively, the key
sequence can be entered via special control panel keys, for example, using a keypad (not shown)
in communication with the control panel 134.

[00101] At block 404, the treatment clock is disabled, for example, by inactivating the
treatment clock button 318. In this manner, a dialysis procedure cannot be initiated, regardless
of whether an operator presses the treatment clock button 318. The treatment clock button 318
can display a “Tx Paused” message, or a related message such as a “Tx Disabled” message,
during a predetermined period during which the treatment clock is disabled.

[00102] At block 406, a rearrangement of objects such as buttons, charts, and the like can be
performed by the operator. For example, during an object rearrangement operation, the arterial
pressure bar graph 323 and the venous pressure bar graph 324 shown in FIG. 3 can be
interchanged with each other, or otherwise rearranged on the treatment display screen 300.
[00103] In an embodiment, referring to FIG. 2, a period of inactivity can be detected within
the predetermined period during which the treatment clock is disabled, for example, when no
rearrangement occurs by the operator. An inactivity timeout parameter can be implemented
which changes the state of the treatment display objects from a fluid state, wherein
rearrangement is permitted, to a fixed state, for example, at a time when the period of inactivity
exceeds the predetermined period. The treatment clock can thereafter be enabled when the

treatment display objects return to the fixed state. Upon return to the fixed state, an operator can
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select the treatment clock button 318 to initialize or resume a treatment.

[00104] At block 408, neighboring objects at the second location surrounding the newly
relocated object can be repositioned so that the selected object does not overlap or obscure the
neighboring objects. Arrows or other indicators can illustrate to the operator how the
surrounding objects are impacted when the newly relocated object is moved to the second
location.

[00105] FIG. 5 is a flowchart illustrating a method 500 for activating a treatment display
screen configuration, in accordance with an embodiment. In describing the method 500,
reference is also made to elements of the dialysis system 100 of FIG. 1. For example, some or
all of the method 500 can be implemented at the control panel 134 described in FIG. 1. FIG. 6 is
a screenshot of a treatment display screen 600 displaying a set of configuration options in
accordance with the method 500. Accordingly, in describing the method 500, reference is also
made to elements of the treatment display screen 600.

[00106] At block 502, an operator can access a listing of options with respect to different
treatment display screen configurations 622, 624, 626, 628 to the control panel 134. Each
configuration can include a different arrangement of objects on the treatment display screen 600.
For example, an operator can provide a first configuration 624, also referred to as Configuration
A. One example of a unique configuration can be the arrangement of the contents of the
treatment display screen 300 shown in FIG. 3. The operator can form a second configuration
626 of the treatment screen 300, also referred to as Configuration B, by rearranging objects of
the treatment display screen 300 according to the methods described herein. Each time an
operator identifies a desired configuration during a rearrangement of objects at the treatment

display screen 300, an operator can save the configuration, for example, by entering a key
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sequence or by selecting a save button that is presented at the display 300 at the end of a
predetermined period of time when the objects are in a fluid state. For example, the first
configuration 624 and the second configuration 626 can be saved by an operator, and stored in a
memory device, for example, the configuration repository 1008 described with reference to FIG.
10.

[00107] A default configuration 622 can also be stored in the memory device. The default
configuration 622 can be hard-coded, for example, generated automatically at the control panel
134 according to a configuration provided by the manufacturer of the dialysis system 100 such as
an “out-of-the-box” configuration.

[00108] At block 504, a change in the condition of the dialysis system 100 is detected. This
can include a failure related to the hemodialysis machine 104, a system power down, a power
failure, and the like. Other conditions can include a new treatment or a reinitialization of a
treatment clock button at the control panel 134. After the condition occurs, the treatment clock
button is first presented. The treatment clock button can be similar to the treatment clock button
described with respect to FIGs 2-4. The treatment clock button is displayed at the treatment
display screen 600 but is not shown in FIG. 6 because it is obscured by a reminder window 630,
described below, which is subsequently displayed on the treatment display screen 600.
Accordingly, at block 506, the treatment clock button can be selected by an operator, for
example, by pressing a region of a touchscreen displaying the treatment clock button, or by using
a mouse to move a cursor over the treatment clock button, or by applying a related technique
known to those of ordinary skill in the art.

[00109] Each configuration 624, 626, 628 can correspond to an arrangement of objects

corresponding to a unique operator. For example, Configuration A 624 can include an
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arrangement of objects preferable to a nurse, while Configuration B 626 can include an
arrangement of objects preferable to a patient.

[00110] At block 508, the reminder window 630 is generated in response to an event such as a
power failure, treatment re-initialization, and the like, and further in response to an activation of
the treatment clock. The reminder window 630 includes a set of available configuration options.
The reminder window 630 can be displayed in response to a change in condition of the dialysis
system 100 as described in the method 600. In other embodiments, the reminder window 630 is
presented when the current configuration is determined to be undesirable, for example, if a new
patient or nurse finds the current configuration to be undesirable. The reminder window 330 is
displayed to provide other configuration options, for example, Configuration B, for an operator
to select from when a current configuration, for example, Configuration A, is deemed
undesirable. In some embodiments, a suggested configuration can be indicated, for example, as
suggested in response to historical information stored in the configuration repository 1008.
Alternatively, the hemodialysis machine 104 can automatically revert to the default display
screen configuration 622.

[00111] The reminder window 630 can include a reminder message 632 that is displayed
indicating a current configuration, i.e., Configuration A. The reminder window 630 can also
display a message 634 that displays information regarding a recently executed configuration, for
example, a time and date that the current configuration, Configuration A, was last used. Other
configurations can also be identified, for example, the most popular or most used configuration.
[00112] At block 510, a configuration can be selected among the configuration options 622,
624, 626, and 628, for example, by selecting a key. The control panel 134 can be configured to

automatically revert to the default configuration 622 if no action is taken. A message 636 can be
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displayed at the control panel 134 providing this information to a viewer such as the operator.
[00113] FIG. 7 is a flowchart illustrating a method 700 of rearranging objects on a treatment
display screen, in accordance with an embodiment. In describing the method 700, reference is
also made to elements of FIGs. 1-6. Some or all of the method 700 can be implemented, for
example, in the control panel 134 described in FIG. 1, and applied to the treatment display screen
300 shown and described with reference to FIG. 3.

[00114] At block 702, an object is selected at a first location of the treatment display screen.
The object can be a discrete object that is displayed as a button, icon, window, graph, or other
display image. The treatment display screen is presented at the dialysis system control panel
134, or other terminal, monitor, touchscreen, and the like used in performing medical treatments.
The object can be selected by positioning a mouse cursor over the selected object or by applying
physical pressure to the location at the treatment display screen, for example, at a touchscreen, or
by performing other well-known techniques for moving displayed objects such as voice
recognition or other suitable techniques.

[00115] At block 704, the treatment display screen objects can be placed in a fluid state,
permitting the displayed objects to be moved to different regions of the treatment display screen.
Here, a rearrangement mode of operation can be activated at the treatment display screen. Some
or all of the objects at the treatment display screen can be unlocked, i.e., changed from a fixed
state to a fluid state, by entering a special key or other unlock sequence or related security feature
at the control panel 134. In some embodiments, a subset of the objects can be placed in a fluid
state. A window, edit button, or other field can be displayed at the treatment display screen for
entering characters and the like that comprise the special key or unlock sequence. In response to

an activation of the rearrangement mode of operation, selected objects can be rearranged at the
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treatment display screen, for example, moved to another location of the treatment display screen,
or interchanged with a button, graph, or other object. Starting the treatment clock is prevented
during operation in the rearrangement mode so that a medical treatment cannot be initiated or
otherwise performed while the objects are in a fluid state.

[00116] At block 706, the selected object, after being unlocked, can be moved to a second
location of the treatment display screen. During repositioning to the second location, the object
can be modified to be visually distinct from neighboring objects, for example, enlarged. The
operator can receive instructions where to move the object, for example, visually guided by
arrows or other indicators that identify potential destination locations on the treatment display
screen for the selected object.

[00117] At decision block 708, a determination is made as to whether the displayed selected
object is positioned on top of or proximal to another displayed object. If yes, then at block 710, a
corresponding subscreen button can be created. Here, a blank field can be provided for the
operator to enter the name of the subscreen button. The subscreen button can include an object
repository that includes both the selected object and the other displayed object. Other contents
such as additional objects can be added to the object repository.

[00118] At block 712, object fluidity can be discontinued after performing the operation at
block 710, or if a determination is made at decision block 708 that the displayed object is not
positioned on top of another displayed object. A dialog message can appear at the treatment
display screen to confirm whether the operator has completed changes made to the treatment
display screen. Here, the operator can select a Confirm key and the like to confirm that all
changes have been made. Accordingly, the treatment clock can subsequently be activated,

giving the operator the ability to initiate a medical treatment.
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[00119] FIG. 8 is a screenshot of a UF Removed button 822 and a UF Rate button 826 being
moved on a treatment display screen 800. Vertical repositioning of the UF Removed button 822
and the UF Rate button 826 can occur relative to their positions shown in FIG. 3. Various
features of the treatment display screen 300 described herein with respect to FIG. 3 can equally
apply to the treatment display screen 800 and will therefore not be repeated for the sake of
brevity. The treatment display screen 800 can be displayed by selecting a Home screen button
816. However, the systems and methods of the embodiments described herein can apply to other
display screens, for example, a Trends screen (not shown) displaying graphs when a Trends
screen button 831 is selected, or other screens when one or more other buttons 832-837 are
selected.

[00120] A treatment display window 804 is presented at the treatment display screen 800.
Here, an operator or other user can select the UF Removed button 822 when the button 822 is in
a fluid state, and move the button 822 to a different location of the treatment display screen 800.
A special key sequence or other activation feature can be generated to change the UF Removed
button 822 from a fixed state to a fluid state. The treatment clock button 818 can display a “Tx
Paused” status message, or similar message, indicating that no dialysis treatment is currently
being performed. The treatment clock button 818 cannot be activated, i.e., changed to a “Tx
Running” status, and therefore, a treatment cannot be initiated, while the button 822 is in the
fluid state.

[00121] A first arrow 827 can be displayed when the user begins to move the button 822 to a
different location to illustrate a possible location for the button 822, for example, location A
between the UF Time button 824 and the UF Rate button 826. A second arrow 828 can also be

displayed to indicate the subsequent impact on surrounding objects upon placement of the button
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822 at location A. For example, arrow 828 can be displayed to show that the UF Rate button
826 is in a region proximal to the possible destination location A of the UF Removed button 822,
and will be moved to location B if the UF Removed button 622 is moved to location A.

[00122]  As the button 822 is moved about the treatment display screen 800, the arrows can
change, or continuously refresh to indicate new locations of the button 822 and other display
objects that will be affected by a relocation of the button 822. In some embodiments, the
displayed arrows can correspond to system-recommended repositioning of the objects. For
example, such recommendations can be based on predetermined judgments of correlation of the
objects to ensure the objects’ proximity to each other. In some embodiments, such
recommendations can be based on patient safety. In some embodiments, the arrow
recommendations can be overridden by the operator in response to an operator input. In some
embodiments, the arrow recommendations are not presented on the display, whereby the objects
can be relocated at any region of the treatment display screen without constraint, for example, in
a “free-form” format.

[00123]  After the button 822 is moved to location A, and after it is determined that the button
rearrangement is completed, the display can be returned to a fixed mode from the fluid mode.
Following the return to a fixed mode, the treatment clock button 818 and/or special key
sequence, e.g., Confirm key, can be activated so that a dialysis procedure and the like can be
performed.

[00124] In an embodiment, the treatment display screen 800 is arranged as an N x M display
matrix, where N refers to a number of rows and M refers to a number of columns. Each
displayed object can be located in a cell defined by a particular row and a particular column.

When an object is moved from an original location of the display matrix, e.g., a first cell, to a
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new location of the display matrix, e.g., a second cell, a vacancy is created at the original
location of the display matrix. The vacancy can be populated with one or more other displayed
objects according to the following approach.

[00125] The column and row of the original location and the new location of the object are
determined. The relationship is determined between the original location and the new location of
the object. For example, a determination can be made that the original location, e.g., the first
cell, of the object is a predetermined number of rows and/or columns from the new location, e.g.,
the second cell, of the object. If the new location of the object at the display matrix is at a
column located to the left of the column of the original location, then one or more objects
adjacent the newly created vacant first cell are moved to the right of the treatment display screen
to fill the vacant region, i.e., the first cell, at which the object was originally located.
Accordingly, the vacant region is shifted, column by column, to the second cell at which the
object is to be relocated. A vacant region is then formed at the second cell, since an object
previously occupying the second cell is shifted to a different cell located to the right of the
second cell. The object can be positioned at the newly vacant second cell.

[00126] In another embodiment, the new location of the object at the display matrix is at a
column located to the right of the column of the object’s original location. Here, one or more
objects adjacent the newly located object are moved to the left of the treatment display screen to
fill the vacant region at which the object was originally located. Accordingly, the vacant region
is shifted in a direction to the right of the original location, column by column, until the vacant
region is positioned at the cell at which the object is to be relocated. The object can be
positioned at the newly vacant cell.

[00127] In another embodiment, the new location of the object at the display matrix is at a
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row located above the cell at which the object is originally positioned. An example is illustrated
at FIG. 8, where the UF Removed button 822 is moved to a location A. The UF Removed button
822 and the UF Rate button 826 are at the same column of the display matrix. However, the
destination location A is located at a higher row of the display matrix than the row of the original
location of the UF Removed button 822, i.e., location B. Here, the adjacent object, i.e., the UF
Rate button 826, is moved down in the treatment display screen 800 to fill the vacant region at
location B at which the UF Removed button 822 was originally located, permitting the UF
Removed button 822 to be positioned at the newly vacant region at location A. In another
embodiment, objects can be rearranged in a similar manner when the new location of an object is
at a row below its original location.

[00128] In the embodiments described above, an object is moved to a different row or a
different column of a treatment display screen. In other embodiments, the approaches described
above can equally apply to objects that are moved to a different row and a different column, for
example, from a lower left location of a treatment display screen to an upper right location of the
treatment display screen.

[00129]  In other embodiments, no objects are directly adjacent, for example, above or to the
side of, a newly vacated region previously occupied by an object that is moved to a different
location of a treatment display screen. Therefore, the vacated region cannot be populated by an
object directly adjacent the vacated region. Here, an object that is diagonal the vacated region
can be relocated to the vacated region. The abovementioned approaches with respect to moving
objects up, down, left, or right, can be applied to populate the region previously occupied by the
diagonal object. In another embodiment, any objects that cannot be moved to another location

of a treatment display screen, for example, due to the inability to create a vacant location for an
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object to be relocated, can be prevented from entering a fluid state from a fixed state. This can
be achieved by inactivating a rearrangement mode of operation of the treatment display screen.
[00130] FIGs. 9A-9D are screenshots illustrating the formation of a subscreen by merging
objects on a treatment display screen 900, in accordance with an embodiment. This can be
achieved by implementing some or all of the method 700 in the control panel 134 described in
FIG. 1. In some embodiments, the merger of the objects can correspond to a merger or grouping
of objects of common data parameters or common themes into a folder object or sub-screen
object. As shown in FIGs. 9A-9D, in some embodiments, the objects can be parameter or edit
buttons. The objects can alternatively take the form of bar graphs, charts, and the like. The
objects can be rearranged at the treatment display screen 900. Two or more objects of the same
type can be merged with each other. For example, a UF Rate button 928 and a UF Time button
924 can be merged as shown.

[00131] In FIG. 9A, the display is changed from a fixed state to a fluid state in accordance
with embodiments described herein. During movement of the UF Removed button 922, a
connector 927 is displayed between the UF Removed button 922 and the UF Time button 924,
providing an indication to an operator that the UF Removed button 922 can be positioned over
the UF Time button 924, and that the UF Removed button 922 and the UF Time button 924 can
be grouped together under a subfolder.

[00132] In FIG. 9B, a subscreen button editing screen 930 is presented at the treatment display
screen 900 when the UF Removed button 922 is placed for merger over the UF Time button 924
on the treatment display screen 900. The screen 930 can include a virtual keyboard, permitting
a user to enter data, commands, or other inputs to an application executed by a processor at the

control panel 134. Alternatively, a standalone keyboard, keypad, voice recognition interface, and
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the like can be in communication with the screen 930 for entering data and the like. An editable
button 932A is also displayed. The virtual keyboard can be used to rename the button 932A.
For example, a user can enter letters, numbers, or other characters in the field 932B using the
keyboard to create a subscreen button 932B entitled “UF Options,” as shown in FIG. 9C.
[00133] In FIG. 9D, the UF Options subscreen button 932B can be selected, wherein contents
of the subscreen button 932B can be displayed, namely, the UF Time button 924 and the UF
removed button 922. Other objects can be added under the subscreen button 932B, for example,
the UF Goal button 934. After the subscreen button 932B is created, and after it is determined
that the button rearrangement is completed, the display can be returned to a fixed mode from the
fixed mode. Following the return to a fixed mode, the treatment clock button 918 and/or special
key sequence, e.g., Confirm key, can be activated so that a dialysis procedure and the like can be
performed.

[00134] In some embodiments, such selection and display of the subscreen button 932B can
be enabled to be performed during a treatment application. In some embodiments, such selection
and display of the subscreen button 932B can be disabled during a treatment operation.

[00135] FIG. 10 is a block diagram of a display object configuration system 1000, in
accordance with an embodiment. Some or all operations related to the systems and methods
described herein can be performed at the display object configuration system 1000. The display
object configuration system 1000 includes a plurality of computation units or modules that can
be implemented at any of a number of different configurations, depending on the desired
architecture. For example, the computation units can comprise software modules that operate on,
or in connection with, one or more processors, and/or other firmware or hardware. The display

object configuration system 1000 can be part of the control panel 134 described herein.
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Alternatively, the display object configuration system 1000 can be separate from, and in
communication with the control panel 134, the hemodialysis machine 104, and/or other medical
apparatus elements known to those of ordinary skill in the art.

[00136] The display object configuration system 1000 in accordance with the present

" embodiment comprises an object state determination module 1002, an object state modification
module 1004, a key sequence processor 1006, a configuration repository 1008, a timeout
inactivity module 1010, and a subscreen object generator 1012, which can communicate with
each other via a bus and/or data connector (not shown), for example, a peripheral component
interconnect (PCI) bus.

[00137] The object state determination module 1002 receives a signal from one or more
treatment display screen objects and establishes from the signal a current state of the objects. In
particular, the object state determination module 1002 establishes whether the screen objects are
in a fixed state or a fluid state.

[00138] The object state modification module 1004 is configured to change the state of the
screen objects from a fixed state to a fluid state and vice-versa by activating a rearrangement
mode of operation of the treatment display screen. The object state modification module 1004
can receive a special key sequence or other operator entry at a user interface at the control panel
134 that is processed by the key sequence processor 1006, and in response, change the state of
displayed treatment display screen objects from a fixed state to a fluid state, so that the objects
can be rearranged at the treatment display screen. In some embodiments, the displayed treatment
display screen objects can return from a fluid state to a fixed state, so that a treatment can be
initiated or resumed.

[00139] The timeout inactivity module 1010 tracks a period of time during which the screen
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objects are in a fluid state. During this period of time, the objects can be rearranged at a
treatment display screen. Also during this period of time, a medical treatment cannot be initiated
or performed from the control display 134. Here, the timeout inactivity module 1010 can
generate a signal that inactivates a treatment clock button at the treatment display screen.
[00140] The configuration repository 1008 can store treatment display screen configurations.
For example, a first operator can rearrange objects on a treatment display screen according to one
screen configuration. A second operator can rearrange these objects according to a different
screen configuration. Each screen configuration can be stored at the configuration repository
1008 for future retrieval and activation by an operator. The configuration repository 1008 can
include volatile memory, for example, RAM and the like, and/or non-volatile memory, for
example, ROM, flash memory, and the like. The memory can include removable and/or non-
removable storage media implemented in accordance with methods and technologies known to
those of ordinary skill in the art for storing data. Stored in the memory can include program
code, such as program code of an operating system, applications, or other modules described
herein that can be executed by a processor.

[00141] The subscreen object generator 1012 provides a subscreen according to the method
700 at FIG. 7 and illustrated at FIGs. 9A-9D.

[00142]  As will be appreciated by one skilled in the art, aspects of the present inventive
concepts may be embodied as a system, method or computer program product. Accordingly,
aspects of the present inventive concepts may take the form of an entirely hardware embodiment,
an entirely software embodiment (including firmware, resident software, micro-code, etc.) or an
embodiment combining software and hardware aspects that may all generally be referred to

herein as a “module” or “system.” For example, a module may be implemented as a hardware
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circuit comprising custom circuits, gate arrays, off-the-shelf semiconductors such as logic chips,
transistors, or other discrete components. A module may also be implemented at programmable
hardware devices such as field programmable gate arrays, programmable array logic,
programmable logic devices or the like.

[00143] Modules may also be implemented at software for execution by various types of
processors. An identified module of executable code may, for instance, comprise one or more
physical or logical blocks of computer instructions, which may, for instance, be organized as an
object, procedure, or function. Nevertheless, the executables of an identified module need not be
physically located together, but may comprise disparate instructions stored in different locations
which, when joined logically together, comprise the module and achieve the stated purpose for
the module.

[00144] Indeed, a module of executable code may be a single instruction, or many
instructions, and may even be distributed over several different code segments, among different
programs, and across several memory devices. Similarly, operational data may be identified and
illustrated herein within modules, and may be embodied in any suitable form and organized
within any suitable type of data structure. The operational data may be collected as a single data
set, or may be distributed over different locations including over different storage devices, and
may exist, at least partially, merely as electronic signals on a system or network. The modules
may be passive or active, including agents operable to perform desired functions.

[00145]  Furthermore, aspects of the present inventive concepts may take the form of a
computer program product embodied in one or more computer readable medium(s) having
computer readable program code embodied thereon. A storage device can include a computer

readable storage medium, which may be, for example, but not limited to, an electronic, magnetic,
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optical, electromagnetic, infrared, or semiconductor system, apparatus, or device, or any suitable
combination of the foregoing. Any combination of one or more computer readable medium(s)
may be utilized. The computer readable medium may be a computer readable signal medium or a
computer readable storage medium. Examples of the computer readable storage medium would
include the following: an electrical connection having one or more wires, a portable computer
diskette, a hard disk, a random access memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash memory), an optical fiber, a portable
compact disc read-only memory (CD-ROM), an optical storage device, a magnetic storage
device, or any suitable combination of the foregoing. In the context of this document, a computer
readable storage medium may be any tangible medium that can contain, or store a program for
use by or in connection with an instruction execution system, apparatus, or device.

[00146] While the inventive concepts has been shown and described with reference to specific
embodiments, it should be understood by those skilled in the art that various changes in form and

detail may be made therein without departing from the spirit and scope of the inventive concepts.
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What is claimed is:

1. A computer-implemented method for displaying objects at a treatment display screen
coupled to an apparatus for performing a treatment, comprising:

presenting a first arrangement of the objects at the treatment display screen, wherein the
objects of the first arrangement of the objects are in a fixed state on the treatment display screen;

activating a rearrangement mode of operation of the treatment display screen, wherein the
objects of the first arrangement of the objects are changed from the fixed state to a fluid state that
allows for rearrangement of the objects of the first arrangement of the objects to a second
arrangement of the objects that is different than the first arrangement of the objects;

preventing the treatment from being performed during operation in the rearrangement mode;
and

presenting the second arrangement of the objects at the treatment display screen during

operation in the rearrangement mode.

2. The computer-implemented method for claim 1, wherein the treatment includes a dialysis-

related procedure.

3. The computer-implemented method for claim 1, wherein activating the rearrangement

mode of operation comprises generating a unique key sequence.

4. The computer-implemented method for claim 1, wherein preventing the treatment from
being performed comprises preventing an initiation of a treatment clock button displayed at the

treatment display screen.

5. The computer-implemented method for claim 1, wherein the apparatus includes a dialysis
system, and wherein the method further comprises:

detecting a treatment-related event; and

preventing the first arrangement of the objects from transitioning from the fixed state to the

fluid state in response to detecting the treatment-related event.
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6. The computer-implemented method for claim 5, wherein detecting the treatment-related

event includes detecting blood in the dialysis system.

7. The computer-implemented method for claim 5, wherein detecting the treatment-related
event includes detecting activation of a treatment clock button displayed at the treatment display

screcn.

8. The computer-implemented method for claim 1, further comprising, during operation in
the rearrangement mode:

determining a period of inactivity during which the objects remain at their current locations
at the treatment display screen; and

placing the objects in the fixed state in response to the period of inactivity.

9. The computer-implemented method for claim 1, further comprising:

storing data related to the second arrangement of the objects;

displaying a set of configuration options, a configuration option including the stored data
related to the second arrangement of the objects; and

selecting a configuration option from the configuration options.

10. The computer-implemented method for claim 9, wherein the configuration options are
displayed in response to at least one of a power-related condition of a machine performing the
treatment, an initialization of the treatment, and an activation of a treatment clock button

displayed at the treatment display screen.

11. The computer-implemented method for claim 9, wherein the set of configuration options

includes a default configuration.

12. The corﬁputer—implemented method for claim 9, further comprising identifying the

configuration option including the stored data related to the second arrangement of the objects as
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being a recently used configuration.

13. The computer-implemented method for claim 1, wherein presenting the second
arrangement of the objects at the treatment display screen comprises:

determining that a first object in the fluid state is positioned on a second object;

generating an object repository identified by a subscreen button; and

placing the first object and the second object in the object repository.

14. The computer-implemented method for claim 1, wherein presenting the second
arrangement of the objects at the treatment display screen comprises:

moving a first object of the first arrangement of objects from a first location at the treatment
display screen to a second location at the treatment display screen; and

repositioning a second object at the second location to another location.

15. The computer-implemented method for claim 14, wherein the repositioning the second
object at the second location to another location comprises repositioning the second object at the

second location to a location neighboring the second location.

16. The computer-implemented method for claim 15, wherein the first object and the second

object are interchanged.

17. The computer-implemented method for claim 15, further comprising:

assigning the objects to a display matrix at the treatment display screen, the display matrix
comprising a plurality of columns and a plurality of rows; and

determining a column and a row of the display matrix at which the first location and the
second location are positioned, wherein moving the first object includes forming a vacancy at the
first location, and wherein the vacancy at the first location is removed by moving an object

adjacent the first location to the first location.

18. The computer-implemented method for claim 17, wherein the first object is moved to the
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column of the second location that is positioned to the left of the column of the first location, and

wherein the second object is moved in a right direction of the treatment display screen.

19. The computer-implemented method for claim 17, wherein the first object is moved to the
column of the second location that is positioned to the right of the column of the first location,

and wherein the second object is moved in a left direction of the treatment display screen to.

20. The computer-implemented method for claim 17, wherein the first object is moved to the
row of the second location that is positioned above the column of the first location, and wherein

the second object is moved in a down direction of the treatment display screen.

21. The computer-implemented method for claim 17, wherein the first object is moved to the
row of the second location that is positioned below the column of the first location, and wherein

the second object is moved in an up direction of the treatment display screen.

22. The computer-implemented method for claim 1, further comprising after presenting the
second arrangement of the objects at the treatment display screen:
transitioning the second arrangement of the objects from the fluid state to a fixed state; and

permitting performance of the treatment.

23. A computer-implemented method for rearranging objects displayed at a treatment display
screen, comprising:

displaying the objects having a fixed state;

suspending a medical treatment;

placing the objects into a fluid state;

rearranging the objects at the treatment display screen; and

transitioning the rearranged objects from the fluid state to the fixed state after rearranging the

objects.

24. The computer-implemented method for claim 23, wherein the medical treatment includes
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a dialysis-related procedure.

25. The computer-implemented method for claim 23, wherein suspending the medical
treatment comprises preventing an initiation of a treatment clock button displayed at the

treatment display screen.

26. The computer-implemented method for claim 25, wherein placing the objects into the

fluid state comprises generating a unique key sequence.

27. The computer-implemented method for claim 23, wherein the treatment display screen is
in electronic communication with a dialysis system, and wherein the method further comprises:

detecting a treatment-related event; and

preventing the objects from entering the fluid state in response to detecting the treatment-

related event.

28. The computer-implemented method for claim 27, wherein detecting the treatment-related

event includes detecting blood in the dialysis system.

29. The computer-implemented method for claim 27, wherein detecting the treatment-
related event includes detecting activation of a treatment clock button displayed at the treatment

display screen.

30. The computer-implemented method for claim 23, further comprising:
determining a period of inactivity during which the objects remain at their current locations
at the treatment display screen; and

placing the objects in the fixed state in response to the period of inactivity.
31. The computer-implemented method for claim 23, further comprising:

storing data related to the objects;

displaying a set of configuration options, a configuration option including the stored data
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related to the objects; and

selecting a configuration option from the configuration options.

32. The computer-implemented method for claim 31, wherein the configuration options are
displayed in response to at least one of a power-related condition of a machine performing the
medical treatment, an initialization of the medical treatment, and an activation of a treatment

clock button displayed at the treatment display screen.

29. The computer-implemented method for claim 27, wherein the set of configuration

options includes a default configuration.

30. The computer-implemented method for claim 27, further comprising identifying the
configuration option including the stored data related to the rearranged objects as being a

recently used configuration.

31. The computer-implemented method for claim 23, wherein rearranging the objects at the
treatment display screen comprises:

determining that a first object in the fluid state is positioned on a second object;

generating an object repository identified by a subscreen button; and

placing the first object and the second object in the object repository.

32. The computer-implemented method for claim 23, wherein rearranging the objects at the
treatment display screen comprises:

moving a first object from a first location at the treatment display screen to a second location
at the treatment display screen; and

repositioning a second object at the second location to another location.
33. The computer-implemented method for claim 32, wherein repositioning the second

object at the second location to another location comprises repositioning the second object at the

second location to a location neighboring the second location.
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34. The computer-implemented method for claim 32, wherein the first object and the second

object are interchanged.

35. A treatment display screen, comprising:
a set of rearrangable objects, the objects having a fixed state during a medical treatment, the
objects having a fluid state during a rearrangement of the objects at the treatment display screen;

and

a treatment clock button that controls activation of the medical treatment, the treatment clock

button inactivated during presentation of the objects in the fluid state.

36. The treatment display screen of claim 35, wherein after presentation of the objects in the
fluid state, the treatment clock button is activated, the objects transition from the fluid state to the

fixed state, and the medical treatment is permitted to be performed.

37. The treatment display screen of claim 35, wherein the objects include graphical user
interface (GUT) objects, including data buttons, keys, windows, icons, bar graphs, charts, or a

combination thereof.

38. The treatment display screen of claim 35, further comprising an electronic keyboard for

entering a unique key sequence to inactivate the treatment clock button.

39. The treatment display screen of claim 35, further comprising a subscreen button and an
object repository identified by the subscreen button, wherein the subscreen button is displayed at
the treatment display screen in response to a first object positioned on a second object during the
rearrangement, and wherein the first object and the second object are positioned in the object

repository.

40. A computer-implemented method for rearranging a plurality of objects displayed at a

treatment display screen, comprising:
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transitioning a plurality of objects from a fixed state to a fluid state;

moving a first object of the plurality of objects from a first location at the treatment display
screen to a second location at the treatment display screen;

positioning the first object on or near a second object at the second location of the treatment
display screen;

replacing the first object and the second object at the treatment display screen with a
subscreen button at the second location of the treatment display screen; and

redisplaying at least one of the first object and the second object at the second location of the

treatment display screen in response to selecting the subscreen button.

41. A display object configuration system for rearranging a plurality of objects displayed at a

treatment display scréen, comprising:

an object state determination module that determines a state of the plurality of objects
having a configuration arrangement at the treatment display screen, the state being one of a fixed
state and a fluid state;

an object state modification module that activates a rearrangement mode of operation of
the treatment display screen, and changes the state of the plurality of objects from
the fixed state to the fluid state that allows for rearrangement of the objects; and

a key sequence processor that inactivates a treatment clock for preventing a treatment

from being performed during the rearrangement mode of operation.

42. The display object configuration system of claim 41, further comprising a configuration

repository that stores the configuration arrangement.

43. The display object configuration system of claim 42, wherein the configuration

repository stores other configuration arrangements of the plurality of objects.
44. The display object configuration system of claim 41, further comprising a timeout

inactivity module that determines a period of inactivity during which the objects remain at their

current locations at the treatment display screen and places the objects in the fixed state in
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response to the period of inactivity.

45. The display object configuration system of claim 41, further comprising a subscreen
object generator that provides a subscreen button and an object repository identified by the
subscreen button, wherein the subscreen button is displayed at the treatment display screen in
response to a first object positioned on a second object during the rearrangement mode of

operation, and the first object and the second object are positioned in the object repository.

46. A computer program product for displaying objects at a treatment display screen coupled
to an apparatus for performing a treatment, the computer program product comprising:
a computer readable storage medium having computer readable program code embodied
therewith, the computer readable program code comprising;
computer readable program code configured to present a first arrangement of the
objects at the treatment display screen, wherein the objects of the first arrangement of the
objects are in a fixed state on the treatment display screen;
computer readable program code configured to activate a rearrangement mode of
operation of the treatment display screen, wherein the objects of the first arrangement of the
objects are changed from the fixed state to a fluid state that allows for rearrangement of the
objects of the first arrangement of the objects to a second arrangement of the objects that is
different than the first érrangement of the objects;
computer readable program code configured to prevent the treatment from being
performed during operation in the rearrangement mode; and
computer readable program code configured to present the second arrangement of the

objects at the treatment display screen during operation in the rearrangement mode.
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