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TITLE: IMPROVED TOUCH SCREEN SYSTEM AND NAVIGATION AND
PROGRAMMING METHODS FOR AN INFUSION PUMP

BACKGROUND OF THE INVENTION

[ 0001] The present invention relates 10 medical devices. More specilically, the
invention relates to infusion punips that include touch screen graphical user interfaces.

[ 0002] Graphical user interfaces [or medical devices that display patient and treatment
information have improved clinician elliciency when caring lor patients. However, a
challenge (or designing graphical user interlaces is the need (o balance the amount of
informaltion displayed on any one screen viewable by the clinician with the need Lo creale
a device that is easy to read and navigate. Too often the user is presented with an
overwhelming amount o[ information, impeding the interaction between the user and the
user interface.

[ 0003] Additionally, medical devices, including medical pumps, can be complicated
and time-consuming for caregivers to program. 'The need for an improved graphical
interface is critical to maintain efficiency of patient care and to reduce potential clinical
errors and thereby improve patient safety. Device interfaces that increase input efficiency
and accuracy are critical to improve patient safety and therapy.

[ 0004] Graphical user interface design must also take into account strict design
parameters as well as safety parameters. As a result, many medical devices do not
provide flexibility in programming parameters, neither for the administrator nor for the
clinician.

[ 0005] Therefore, it would be desirable to have a medical device that includes a
graphical user interface that is easier to navigate, that allows for easier programming of
the medical device and that increases efficiency and accuracy of the clinician
programming and navigation.

[ 0006] Typically, medical pump systems or medication management systems present
two types of screens; a far view screen that is often considered a default screen that is
presented when the system is not being actively programmed and a near view screen that
is provided when data is being entered into the touch screen. Thus, the near view screen

generally presents buttons, fields, and keys that are related to selecting, programming,



04 Sep 2015

2010324563

confirming, starting and stopping a particular infusion therapy. The near view screen provides
the user with the means and opportunity to enter the necessary medical data to program the
pump to deliver a medical therapy or infusion. Until recently, the far view screen on the other
hand has been used merely to indicate an idle or waiting status of the pump or to display in
larger text size the status of an on-going infusion therapy. U.S. Patent Publication No.
2009/0183105, a parent of the present application and incorporated in its entirety herein
presents and claims the use of a far view screen that utilizes a titration button on the far view
screen so that a user quickly gets into and navigates directly to a near view screen, or data
entry screen that is associated with the quick titration. However, problems remain. When
other data needs to be entered into a near view screen time is wasted going from the far view
screen to the near view screen. Specifically, one must still touch the titration button or touch a
tab or another spot on the far view screen or go through the menu so that the near view screen
can be accessed to start or stop the pump or enter medical data to program the pump.

[0007] A need exists to provide a medical pump system that has improved programming
speed.

[0008] Yet another need exists to provide a medical pump system that allows more efficient
work flow for a clinician.

[0009] These and other needs, features or advantages will become apparent from the

specification and claims.

BRIEF SUMMARY

[0010] The medical pump system according to one aspect of this disclosure has an input
device for entering a command or a value of a pump programming parameter. The system
additionally has a memory for storing programming code. A processor is in communication
with the memory and the input device to generate a display signal. An output device is in
communication with the processor and receives the display signal to generate one of a
plurality of screens including near view and far view screens. Specifically, the programming
code is operable to display a far view screen that has a plurality of buttons that can be used to
navigate directly to a titration screen. Other timesaving or useful features and navigation or

programming methods are also disclosed.

10446720_1 2
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[0010A] A further aspect of the present disclosure provides a medical pump system
comprising: an input device for entering one of a command and a value of a pump
programming parameter, a memory for storing programming code; a processor in
communication with the memory and the input device being operable to execute the
programming code and, in response to at least one of the programming code, the command,
and the value of the pump programming parameter, generate a display signal; an output
device in communication with the processor to receive the display signal and in response to
the display signal generate one of a plurality of screens, the plurality of screens including a
far view screen and a near view screen;, wherein the programming code is operable to display
on the far view screen a plurality of medical therapy buttons, at least one of the medical
therapy buttons, when activated by a user, displaying one of a near view programming screen
and a plurality of quick titration buttons; wherein the programming code is operable to
display the plurality of quick titration buttons on the far view screen concurrently with the
medical therapy buttons; and wherein the plurality of medical therapy buttons displayed on
the far view screen include a PIGGYBACK button, a BASIC button, a BOLUS button, and
an ADVANCED button.

[0010B] A further aspect of the present disclosure provides a medical pump system
comprising: an input device for entering one of a command and a value of a pump
programming parameter, a memory for storing programming code; a processor in
communication with the memory and the input device being operable to execute the
programming code and, in response to at least one of the programming code, the command,
and the value of the pump programming parameter, generate a display signal;

an output device in communication with the processor to receive the display signal and in
response to the display signal generate one of a plurality of screens, the plurality of screens
including a far view screen and a near view screen; wherein the programming code is
operable to display on the far view screen a plurality of medical therapy buttons, at least one
of the medical therapy buttons, when activated by a user, displaying one of a near view
programming screen and a plurality of quick titration buttons; wherein one of the near view
screen and the far view screen is operable to display a distal pressure button on which a first
graph of distal pressure over a first time period is depicted.

[0010C] Another aspect of the present disclosure provides a medical pump system
comprising: an input device for entering one of a command and a value of a pump
programming parameter, a memory for storing programming code; a processor in

communication with the memory and the input device being operable to execute the

10446720_1 2a
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programming code and, in response to at least one of the programming code, the command,
and the value of the pump programming parameter, generate a display signal; an output
device in communication with the processor to receive the display signal and in response to
the display signal generate one of a plurality of screens, the plurality of screens including a
far view screen and a near view screen;, wherein the programming code is operable to display
on the far view screen a plurality of medical therapy buttons, at least one of the medical
therapy buttons, when activated by a user, displaying one of a near view programming screen
and a plurality of quick titration buttons; wherein one of the plurality of screens includes a
fixed position button that, when touched by the user, toggles text displayed on the fixed
position button and corresponding function/response to display one selection of text and
corresponding function/response from a plurality of selections of text and corresponding

function/response.

10446720_1 2b
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Tig. 1 is a schematic diagram of a medical device according to the present
invention;

[ 0012] Tig. 2 is a screen shot of a near view delivery screen of a medical device
according to the present invention;

[ 0013] Tig. 3 is a screen shot of a near view programming screen that can be used to
initially program a basic therapy according to the present invention;

[ 0014] Tig. 4 is a screen shot of a far view screen in a first (idle or unprogrammed)
condition of a medical device according to the present invention;

[ 0015] Fig. 5 is a screen shot a far view delivery screen in a second (programmed
and/or delivering) condition of a medical device;

[0016] Fig. 6 is a screen shot showing a near view programming or titration screen that
is displayed when one the quick titration buttons on the far view delivery screen of Fig. 5
is selected or pressed;

[ 0017] Fig. 7 is a screen shot showing a ncar view programming screen that is
displayed after a numerical value has been selected for input using the keypad;

[ 0018] Fig. 8 is a screen shot showing a near view programming screen that is
displayed when the Enter button on Fig. 7 is selected or pressed;

[ 0019] Fig. 9 is a scrcen shot showing a ncar view confirmation screen that is displayed
when the Next button on Fig. 8 is sclected or pressed;

[ 0020] Fig. 10 is a scrcen shot showing a large scale graph of a distal pressurc trend
displayed by a pump according to the present invention;

[ 0021] Fig. 11 is a screen shot showing a new patient screen of the present invention in
a first condition;

[ 0022] Fig. 12 is a screen shot showing the new patient screen of the present invention
in a second condition; and

[ 0023] Fig. 13 is a screen shot similar to Fig. 5 but shows a far view screen that

displays information about an advanced infusion.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[ 0024] The present invention will be described as it applies to its preferred
embodiment. It is not intended that the present invention be limited to the preferred
embodiment. It is intended that the invention cover all modifications and alternatives that
may be included within the scope of the appended claims.

[ 0025] Tig. 1 is a schematic diagram of a system that has a medical device 10 therein.
Fig. 1 illustrates several functional components of the medical device 10 for
implementing the present invention. Those of ordinary skill in the art will appreciate that
the device 10 includes many more components than those shown in Fig. 1. Ilowever, it is
not necessary that all these components be shown in order to disclose an illustrative
embodiment for practicing the present invention.

[ 0026] In the context of the present invention, the term "medical device" includes
without limitation a device that acts upon a cassette, reservoir, vial, syringe, or tubing to
convey medication or fluid to or from a patient (for example, an enteral pump, a
parenteral infusion pump, a patient controlled analgesia (PCA) or pain management
medication pump, or a suction pump), a monitor for monitoring patient vital signs or
other parameters, a diagnostic device, or the like.

[ 0027] For the purpose of exemplary illustration only, the medical device 10 is
disclosed as an infusion pump. Morc particularly, the medical device 10 can be a single
channcl infusion pump, a multi-channcl infusion pump, or somc combination thercof.

[ 0028] The following definitions arc not intended to be limiting, but arc included below
to aid one skilled in the art in understanding this disclosure.

[ 0029] “Patient medical information" as used herein means information about a patient,
including but not limited to weight, height, body surface area (BSA), known drug
allergies or tolerances or permissible levels, name, or patient ID. It will be appreciated by
one skilled in the programmable medical pump art from the description herein that patient
medical information can be input and stored at the pump using the input device, received
by the pump from a computer or storage device connected wirelessly or by hard wire to
the pump, or received as part of a drug library by the pump from a computer or storage
device connected wirelessly or by hard wire to the pump.

[ 0030] “Medication information" as used herein means information about the

medication to be administered to a patient, including but not limited to drug name, drug
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alias, drug ID, drug trademark, drug generic name, concentration, drug amount, drug
units, container volume, or dosing units.

[ 0031] “Pump operating parameters” as used herein means input parameters or
information that affects the behavior of a pump and delivery of medication by it,
including but not limited to dose, dosage, dose rate, dose amount, rate, time, volume
infused or volume to be infused (VTBI).

[ 0032] “Pump programming parameters” as used herein broadly includes parameters
that are programmed into a pump by the user or otherwise and may include one or more
of pump operating parameters, medication information, patient medical information or
calculations based thereon or combinations thereof. Pump programming parameters may
have hard and/or soft limits applied to them through a factory or hospital customizable
drug library that is resident in the device or electronically downloadable thereinto.

[ 0033] “Medical device capabilities” as used herein means capabilities or limitations on
a pump or infuser as determined by the manufacturer's recommendations, hardware,
softwarc, administration sct, primary/sccondary linc considerations, or other constraints.
In one example, the infuser may have a minimum and/or maximum rate at which it can
deliver. In another example, primary and secondary lines may have predetermined
interrelated maximums so as to avoid creating any vacuum or inadvertent flow problems.
By way of cxamplc only, the primary linc maximum ratc could be 1000 ml/hr whilc the
sccondary line rate could be limited to a maximum of 500 ml/hr.

[ 0034] With reference to Fig. 1 the medical device 10 includes a processor 12 that
performs various operations described in greater detail below. An input/output device 14
allows the user to receive output from the medical device 10 and/or enter information into
the medical device 10. Those of ordinary skill in the art will appreciate that input/output
device 14 may be provided as single devices such as a separate input device 16 and an
output device 18 that in one embodiment is a display device such as an output screen and
in another embodiment is a voice command that states ranges or outputs. In another
embodiment the input/output device 14 is a touch screen that serves both as the input
device 16 and as a visual display or screen for the output device 18.

[ 0035] 1In an alternative embodiment the medical device is a medication management
system (MMS) and the input/output device 14 is a drug library editor as described in U.S.
Publication No. 2005/0144043 and that reference is incorporated in full in this
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application. In this embodiment input device 16 communicates with a MMU (Medication
Management Unit) to assist in processing drug orders for delivery through the MMU. The
input device 16 can be any sort of data input means, including those adapted to read
machine readable indicia such as barcode labels; for example a personal digital assistant
(PDA) with a barcode scanner. Alternatively, the machine readable indicia may be in
other known forms, such as radio frequency identification (RT'ID) tag, two-dimensional
bar code, ID matrix, transmitted radio ID code, human biometric data such as
fingerprints, etc. and the input device 16 adapted to "read" or recognize such indicia. The
input device 16 can be a separate device from the medical device 10; alternatively, the
input device 16 communicates directly with the medical device 10 or may be integrated
wholly or in part with the medical device.

[0036] A memory 24 communicates with the processor 12 and stores code and data
necessary for the processor 12 to perform the functions of the medical device 10. More
specifically, the memory 24 stores multiple programs and processes formed in accordance
with the present invention for various functions of the medical device 10.

[ 0037] Referring to Figs. 2-12 various screen shots of the input/output device 14 are
displayed to a user of a medical device 10. As described herein, the input/output device
14 is in the context of an infusion pump; however, this is for exemplary purposes only.
Other instruments may incorporate aspects of the invention and gencrate audio output or
present a graphic display to communicate data.

[ 0038] As best shown in Fig. 3, the input/output device 14 as part of its input device
functionality provides a near view initial programming screen 150A with several entry
points or fields wherein patient medical information 100, medication information 101 and
pump programming parameters 102 may be entered. Specifically, patient medical
information 100 such as a patient's weight 104, height (not shown) or BSA (body surface
area) 108 may be entered. Medication information such as the name and concentration of
a medication may be entered or selected from a drop down menu based upon a
predetermined user customized drug library. Additionally, as illustrated in Figs. 3 and 6,
pump operating parameters 102 such as dose 110, rate 112, volume (infused or VTBI
(volume to be infused)) 114, time 116 and dose amount (not shown) may be entered using
a numerical key pad 120 that pops up when a particular field is touched and allows input

of numerals 124 on the key pad 120. The key pad 120 additionally has a CANCEL button
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126 if a user desires to exit and return to the previous screen without saving or entering
information, a CLEAR button 128 to clear an input and an ENTER button 130 to enter an
input. Thus, a numerical value can be given using the key pad 120 to provide a numerical
value for the height, weight or BSA of the patient or the dose rate, dose amount, rate,
volume infused or VTBI, or time or duration of the infusion.

[ 0039] Additionally, on the input/output device 14 as part of its output device
functionality displays a text box 134 wherein a message 136 can be provided to the user
regarding the data to be entered or the entered data provided. Specifically, the text box
134 can provide whether the entered pump programming parameters are proper. The text
box 134 can also provide the user advance guidance on the valid range of values that can
be entered, or whether a valid range exists.

[ 0040] The message 136 provided depends upon the data entered or to be entered into
the medical device 10. For example, the message can indicate that an invalid program
parameter combination is entered. This indicates to a user that for the parameters selected
there is no valid range that can be calculated. Alternatively, if a valid range exists, this
valid range is displayed. Whereas if the data point entered is invalid the message 136
indicates an invalid value has been entered.

[ 0041] A MAIN MENU button 137 is presented or displayed on the near view screens
150-150E. When a uscr touches this button the processor 12 causes the input/output
device 14 to display or return to the main menu far view screens of Figs. 4 or 5. If the
pump is alrcady programmecd and/or cxccuting an infusion or fluid dclivery program
when the user touches the MAIN MENU button 137, the processor will return the user to
the far view screen of Fig. 5. If the pump is idle or not yet programmed, the processor 12
will display the far view screen of Fig. 4 when the user touches the MAIN MENU button
137.

[ 0042] Figs. 2 and 3 show screen shots on the input/output device 14 that are
considered near view screens 150, 150A. As discussed in the Background the near view
screen allows viewing and entry of a full compliment of medical data and is generally
used to access more detailed information or programming screens to program the medical
device 10. Medical data including patient medical information 100, medication
information 101, and pump programming parameters 102 are entered and displayed on

the near view screens 150. Figs. 4 and 5 meanwhile represent far view screens 152,
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[52A, each of which may constitute a default or main menu screen. Specifically for
example, the processor 12 of the medical device 10 can be factory set or programmed or
configured by a user, biomedical engineer, pharmacist or other hospital personnel such
that when a predetermined amount of time passes and information has not been entered
into the near view screen 150 the near view screen 150 times out in order to display the
far view screen 152 for better viewing from across a room and/or to reduce power
consumption by allowing backlighting of the touch screen input/output device 14 to be
reduced when an individual is not actively programming the device. Referring to I'ig. 2, a
STOP BASIC button 202 is displayed on the near view delivery screen 150. The STOP
BASIC button 202 terminates the basic therapy when the button is pressed by the user.

[ 0043] As best shown in Figs. 4 and 5 the far view screen 152, 152A of the present
invention presents a plurality of medical therapy buttons 154 including but not limited to
a BASIC button 156, a BOLUS button 158, a PIGGYBACK button 160, and an
ADVANCED button 162. The therapy buttons 154 are arranged on a common widget on
onc portion of the screen, for example a side, in order of most frequent usce for a general
purpose infusion pump. In one embodiment, the buttons 154 are arranged BASIC button
156, BOLUS button 158, PIGGYBACK button 160, and then ADVANCED button 162
from top to bottom. Since their placement on the screen 152, 152A is software driven,
the therapy buttons 154 could be arranged in other ways, including but not limited to
alphabctically by initial letter, left to right for left to right language rcading countrics,
right to lcft for right to left language rcading countrics. All of this could be sct in a fixed
manner by the manufacturer or made configurable or user customizable via one or more
settings in the pump or in a drug library downloaded to the pump.

[ 0044] The far view screen 152, 152A also presents therapy start/stop buttons 163 that
include a START button 164 and a STOP button 166 to start or halt a therapy
respectively. Although they could be presented or displayed on the same widget as the
therapy buttons 154, in the exemplary embodiment shown the start/stop buttons 163 are
displayed or presented concurrently on a separate widget on a portion of the screen 152,
152A adjacent to the therapy buttons 154. In one embodiment the processor 12 displays
the start/stop buttons 163 on a portion of the screen directly below the therapy buttons
154. Presenting the START button 164 and the STOP button 166 together, adjacent to, or

in close proximity to each other on the same far view screen 152, 152A saves the user
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time when starting or stopping the therapy. Previously, displayed start and stop buttons
appeared on different screens that required additional touches to navigate between. An
emergency stop button was also previously provided remote from the display screen of
the input/output device 14, but activating it caused other undesirable emergency
responses from the pump, including an audible and/or visual nurse call alarm in addition
to merely stopping the therapy. These other responses could disturb a resting patient or
annoy a caregiver trying to stop or pause therapy. In the present invention, when the user
touches the STOP button 166, a status/suggestion banner similar to 901 (I'ig. 9) is
displayed on the screen with a message like “STOPPED BASIC”, but no audible alarm is
generated and the user is not presented with or transitioned to a new screen. The START
button 164 is thus immediately available to restart the therapy from the same screen if
desired.

[ 0045] In addition, in one embodiment illustrated in Fig. 5, when the pump is delivering
or operational and the user touches the BASIC button 156, the far view screen 152A can
concurrently provide or display current pump opcrating information for the therapy such
as dose 110, rate 112 and volume (infused or volume to be infused (VIBID)) 114
information for a viewer. In the embodiment shown, the current pump operating
information is displayed on the same widget as the stop/start buttons 163 and in a side by
sidc rclationship with the therapy buttons 154. A pointer 168 is optionally provided to
point to the particular therapy button 156, 158, 160, or 162 to which the displayed current
pump opcrating information applics or is associated with.

[ 0046] In operation, as shown in Figs. 4 and 5, the processor 12 presents a far view or
main menu screen 152, 152A most of the time, unless the user is actively programming
the pump. The programming code of the processor 12 is operable to display a far view
screen 152, 152A that has a plurality of medical therapy buttons 154. In one
embodiment, when the user touches or presses one of the medical therapy buttons 154,
such as 156, 158, 160 or 162, the programming code causes the processor 12 to display
the corresponding current pump operating information for that therapy on the same
screen. Quick titration buttons 170 for DOSFE, 172 for RATE and 174 for VOI.UME
(infused) or VTBI are presented as part of or adjacent to the corresponding operating
information. Thus, while viewing the current operating information, the clinician is able

to complete the steps of choosing a therapy and a titration parameter to adjust or program
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without having to go to a different screen. When touched, the quick titration buttons 170,
172, 174 navigate the clinician directly to a near view titration screen 1508 such as
shown in Fig. 6. Specifically, when a button such as the BASIC button 156 is touched a
clinician may directly input medical information without the need to go through a general
near view delivery screen 150, a menu or be presented with a vastly different appearing
screen because the near view titration screen 150B is navigated to directly from the far
view delivery screen 152A.

[ 00471 In another embodiment, when the user touches or presses one of the medical
therapy buttons 154 on Fig. 4 or Fig. 5, such as 156, 158, 160 or 162, the programming
code causes the processor 12 to immediately display a near view programming screen.
For example, when the user presses the BASIC therapy button 156, the basic therapy
programming near view screen 150A of Fig. 3 is displayed. If the user touches one of the
other therapy buttons, another near view programming screen appropriate for that therapy
is displayed. For example, when the user touches the ADVANCED therapy button 162,
an advanccd therapy near view programming screcn is displayed. Alternatively, if the
pump is in a delivering or programmed condition and the far view delivery screen 152A
of Fig. 5 is displayed, the user can instead select or press one of the quick titration buttons
170, 172, 174 to immediately navigate directly to a near view titration screen such as
150B of Fig. 6.

[ 0048] As best understood in view of Figs. 3-9, once the clinician sclects a particular
paramcter to program or adjust and is presented with the near view titration screen 1508
and the numerical key pad 120 shown in Fig. 6, they can enter a desired numeric value for
the particular pump operating parameter selected. In the example illustrated by Fig. 7, the
user has touched the appropriate numeral keys 124 on the key pad 120 to type the
numeral “57” in the field for dose 110. When the clinician presses the ENTER button
130 in Fig. 7, the processor 12 saves or enters the numerical value and recalculates any
related parameters as shown in the near view screen 150C of Fig. 8. The processor 12
displays the near view confirmation screen 150D of Fig. 9 when the user presses the
NEXT button 802 in Fig. 8 to continue. Otherwise the clinician can press other fields
112, 114, 166, etc. to edit those parameters, delete all entries with the CLEAR button 128,
press the OPTIONS button 804 to edit pump settings like alarm thresholds for air-in-line,

distal occlusion pressure, proximal occlusion pressure, and nearing end of infusion or
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priming rate, KVO rate, and end of infusion alarm, or cancel the titration with the
CANCEL TITRATION button 806.

[ 0049] The processor 12 displays a status/suggestion banner 901 near the top of the
near view confirmation screen 150D of T'ig. 9 to remind the clinician of an action that is
suggested or advise them of a status of the pump. After reviewing the programming
information on the near view confirmation screen 150D of T'ig. 9 as suggested by the
banner 901, if the parameters are acceptable, the user typically presses a start button such
as the START BASIC button 902 to immediately start the infusion as programmed.
Otherwise, the clinician can press a DELAYED START button 904 to start a countdown
timer to delay the start of the infusion by a predetermined or configurable amount of time.
The user can also touch an EDIT button 906 to return directly to the screen of Fig. 3 for
basic therapy for example (other therapies have similar detailed near view programming
screens). Alternatively it is contemplated that the EDIT button 906 could be programmed
to take the user to one of Fig. 4 or Fig. 5 to view and change the current therapy and/or
program if desired. The EDIT button 906 is a new addition to the near view screens and
provides an improvement over the previous more indirect circular, linear or serial
progression form of navigation between the confirmation screen and the programming
screen of Fig. 3. The clinician can also touch the MAIN MENU button 137 to return to
the screen of Figs. 4 or 5 to sclect a different therapy and/or parameter and begin the
programming or program modification process all over again.

[ 0050] Another aspect of the present invention is a graphical distal pressurc button 204,
which in the embodiment shown is displayed to the user on the near view delivery screen
150 but could be displayed on other near view or far view screens. The distal pressure
button 204 includes on the button itself a relatively small scale, abbreviated time versus
pressure graph of the most recent actual history of distal pressure recorded by the pump
10 over a first predetermined short period of time. By way of example and not limitation,
the time period can be factory determined or user customizable via pump settings or a
drug library to be 10, 20, 30 or 60 seconds. The distal pressure button 204 serves
multiple functions. Itintuitively provides the user with an indication of the type of data
that is accessible by the button, while displaying a recent history or snapshot of the data
in question, which allows the user to monitor for any problems with the data and delve

deeper if needed. The clinician can touch the distal pressure button 204 in Fig. 9,
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especially if they view a possible abnormality on the abbreviated graph, and the processor
12 will display a distal pressure screen 1002 such as shown on the screen 150L in I'ig. 10.
The distal pressure screen 1002 includes a graph 1004 of distal pressure that is larger than
the graph on the button 204 and graphically depicts distal pressure over a second greater
period of time so as to provide a larger, longer graph of distal pressure trend. Similar to
the graph on the button 204, the time period for the distal pressure trend graph 1004
shown in Fig. 10 can be factory determined or user customizable via pump settings or a
drug library. By way of example and not limitation, the time period for the larger, more
detailed trend graph can be 5, 10, 30, 60, 90 or 120 minutes.

[ 0051] On both the thumbnail graph on the distal pressure button 204 and the larger
distal pressure graph 1004 on the trend display 1002, color coding can be provided to
show an alarm threshold pressure in a first color, such as red, for example, and the current
pressure in a different or second color, such as blue, for example. Further legends, keys
and labeling can also be provided, especially on the larger trend display 1002. On the
screen 150E of Fig. 10, a CLOSE button 1006 is displayed for the clinician to touch to
return to the near view delivery screen 150 of Fig. 2. Optionally, a MAIN MENU button
137 is displayed and can be made active or available for the clinician to touch to return to
the far view delivery screen 152A of Fig. 5. The trend display concept described above
can bhe applied to the display of other information on the pump, including but not limited
to paticnt vital signs (heart rate, blood pressure, respiration rate, CO2, SpO2, tempcrature,
cte.), lab values (glucose, aPTT, ctc.), and other pump opcerating information (air-in-linc,
temperature, noise, vibration, battery energy used or remaining, etc.).

[ 0052] With reference to Figs. 11 and 12, the invention provides an improved new
patient near view screen 150F, 150G that includes NEW PATIENT and CLLEAR SHIFT
TOTALS buttons 1102 and 1104 respectively that maintain a fixed position on the screen
150 but toggle their text and corresponding function/response when touched by a user to
display one selection from a plurality of different selections. In the example shown, the
selection can be YES or NO. When a button 1102 or 1104 displaying the selection YES
is touched by the user, the selection displayed is changed by the processor 12 to NO, and
vice versa. To lock in and enter the displayed selection, the user presses a CONTINUE
button 1106 on the touch screen. A VIEW PATIENT INFO button 1108 is displayed to

allow the user to check or view the information the patient information the pump
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currently has stored. Each of the toggling buttons 1102 and 1104 takes far less space and
time than a drop-down menu or list that must be scrolled through. Thus, the button can
be enlarged for easier viewing and more reliable activation. The processor can also be
programmed or configured to show the most likely selection based on pump or therapy
status. For example, if the pump has not reached the end of a therapy or has not been shut
off for a predetermined period of time, the NEW PATIENT button 1102 might be
configured to display the selection NO, whereas if the pump has been powered off or the
therapy ended more than a predetermined period of time ago the button 1102 might
display YES.

[ 0053] Referring to Fig. 13, a far view screen 15011 is displayed that provides
information about an advanced infusion. In the illustrated example, the advanced
infusion is a multistep infusion, more particularly a two step infusion. The nature and
status of the advanced infusion is advantageously indicated for the user on the far view
screen by a status message 901, which saves the user the step of going to other screens to
find this information.

[ 0054] As will be understood by one skilled in the art from the description above, the
present invention provides a number of timesaving improvements related to using and
programming a medical device such as an infusion pump. By having the plurality of
medical therapy buttons 154 and the quick titration buttons 170, 172, 174 on the far view
screen 152A a clinician may quickly access a near view titration screen 150B by pressing
onc of the plurality of medical therapy buttons 154 and the desired quick titration button
170, 172, 174 in order to immediately start inputting information without additional
button pressing, going through multiple other screens, buttons, tabs, menu items or the
like. Each time a completely new screen is presented to the user, the user must
cognitively process and peruse it briefly to understand the information presented. This
process is mentally taxing and takes time for the user to complete. Thus, the pop-ups and
combination of buttons of the present invention that appear on the same screen, are
quicker to use than drilling through a series of different screens. Thus, a clinician may
efficiently program the pump 10 minimizing the amount of screens that need to be
accessed and buttons 154 that need to be pressed in order to input data into the pump.
Consequently, at the very least all of the stated objectives have been met.

[ 0055] Tt will be appreciated by those skilled in the art that other various modifications
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could be made to the device without departing from the scope of this invention. For
example, it is contemplated that the overlays or the pop-up keypad 120 and other features
of Figs. 6 and 7 could incorporated into the far view screen of Fig. 5 so that even more
programming steps could be completed without leaving the far view screen. All such
modifications and changes fall within the scope of the claims and are intended to be

covered thereby.
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CLAIMS

1. A medical pump system comprising;

an input device for entering one of a command and a value of a pump programming
parameter;

a memory for storing programming code;

a processor in communication with the memory and the input device being operable to
execute the programming code and, in response to at least one of the programming
code, the command, and the value of the pump programming parameter, generate a
display signal;

an output device in communication with the processor to receive the display signal and in
response to the display signal generate one of a plurality of screens, the plurality of
screens including a far view screen and a near view screen;

wherein the programming code is operable to display on the far view screen a plurality of
medical therapy buttons, at least one of the medical therapy buttons, when activated
by a user, displaying one of a near view programming screen and a plurality of quick
titration buttons;

wherein the programming code is operable to display the plurality of quick titration buttons
on the far view screen concurrently with the medical therapy buttons; and

wherein the plurality of medical therapy buttons displayed on the far view screen include a

PIGGYBACK button, a BASIC button, a BOLUS button, and an ADVANCED button.

2. The medical pump system of claim 1 wherein the programming code is operable to
navigate directly to and display a near view titration screen when one of the quick titration

buttons is activated by the user.
3. The medical pump system of claim 1 wherein the far view screen also concurrently
displays current pump operating information selected from a group consisting of dose,

volume and rate information.

4. The medical pump system of claim 1 wherein the far view screen concurrently

displays a START button and a STOP button.
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5. The medical pump system of claim 1 wherein the near view screen displays an EDIT
button that, when activated by the user, causes the near view programming screen to be

displayed.

6. The medical pump system of claim 1 wherein the near view screen displays a MAIN
MENU button that, when activated by the user, causes the far view screen to be displayed

next.

7. The medical pump system of claim 6 wherein the MAIN MENU button also causes

the plurality of quick titration buttons to be displayed on the far view screen.

8. The medical pump system of claim 1 wherein the memory stores constraints related to
the pump programming parameter and the processor is operable to determine whether a valid
input range for the pump programming parameter exists and generate a display signal to the

output device to display a message to the user regarding the existence of valid input range for

a pump programming parameter.

9. The medical pump system of claim 1, wherein the programming code is operable to
display a near view programming screen for input of pump programming parameters in

response to the user touching one of the medical therapy buttons on the far view screen.

10. The medical pump system of claim 1, wherein, if the medical pump is programmed
for a fluid delivery, the programming code is operable to display concurrently with the
display of the plurality of user touch selectable medical therapy buttons a display of a

plurality of user touch selectable quick titration buttons on the far view screen.

11.  The medical pump system of claim 10 wherein, in response to the user selectively
touching one of the quick titration buttons, the programming code is operable to display as a

next display screen, without an intervening display screen, a near view titration screen.

12. The medical pump system of claim 1 wherein the programming code is operable to
display a MAIN MENU button on the near view screen; the MAIN MENU button being
operable to display the far view screen as a next screen, without displaying an intervening

screen, when touched by the user.
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12. The medical pump system of claim 1 wherein the programming code is operable to
display an EDIT button that, when activated by the user, immediately causes a near view

programming screen to be displayed as a next screen without an intervening screen.

14. A medical pump system comprising;

an input device for entering one of a command and a value of a pump programming
parameter;

a memory for storing programming code;

a processor in communication with the memory and the input device being operable to
execute the programming code and, in response to at least one of the programming
code, the command, and the value of the pump programming parameter, generate a
display signal;

an output device in communication with the processor to receive the display signal and in
response to the display signal generate one of a plurality of screens, the plurality of
screens including a far view screen and a near view screen;

wherein the programming code is operable to display on the far view screen a plurality of
medical therapy buttons, at least one of the medical therapy buttons, when activated
by a user, displaying one of a near view programming screen and a plurality of quick
titration buttons;

wherein one of the near view screen and the far view screen is operable to display a distal

pressure button on which a first graph of distal pressure over a first time period is depicted.

15.  The medical pump system of claim 14 wherein upon being activated by the user the
distal pressure button is operable to cause display of a second graph of distal pressure in a

size that is larger than the first graph.

16.  The medical pump system of claim 14 wherein the second graph depicts distal

pressure over a second time period that is greater than the first time period.

17. A medical pump system comprising;
an input device for entering one of a command and a value of a pump programming
parameter;

a memory for storing programming code;
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a processor in communication with the memory and the input device being operable to
execute the programming code and, in response to at least one of the programming
code, the command, and the value of the pump programming parameter, generate a
display signal;

an output device in communication with the processor to receive the display signal and in
response to the display signal generate one of a plurality of screens, the plurality of
screens including a far view screen and a near view screen;

wherein the programming code is operable to display on the far view screen a plurality of
medical therapy buttons, at least one of the medical therapy buttons, when activated
by a user, displaying one of a near view programming screen and a plurality of quick
titration buttons;

wherein one of the plurality of screens includes a fixed position button that, when touched by
the user, toggles text displayed on the fixed position button and corresponding
function/response to display one selection of text and corresponding
function/response from a plurality of selections of text and corresponding

function/response.
Hospira, Inc

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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