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METHOD SYSTEM AND APPARATUS FOR OPERATING A MEDICAL
INJECTOR AND DIAGNOSTIC IMAGING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates generally to the field of medical imaging, and
more particularly to a method and apparatus for operating a medical injector and
diagnostic imaging device.

Imaging equipment can be used with an injection device that introduces a
contrast media into the subject being examined. However, because the imaging
equipment and the injection device are separate systems, each may have its own
interface display device. As a result, in a control room, technicians may encounter
difficulty when attempting to operate both systems through separate interface
display devices. This problem is best understood with a general review of
Injection systems.

For example, injection systems used for the administration of contrast
media for use with imaging equipment (e.g., CT, MRI, Ultrasound, Fluoroscopy,
etc.) often have an injector device control interface in close proximity to an
electro-mechanical injector. In some situations, the injector device control
interface is adjacent to a piece of imaging equipment. Additionally, injection
systems can have a remotely located device control interface. For example, the
injector device control interface can be located within the corresponding 1imaging
control room for that piece of diagnostic radiology and/or imaging equipment.
Multiple user interfaces can be made necessary or advantageous based on
procedural aspects or designed functions of an imaging suite. For instance, an
interface can be situated patient side and 1n the control room free of 10nizing

radiation or other diagnostic energy.
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In this regard FIG. 1, illustrates a prior art injection system in use with an
imaging system. Injector device 100 is coupled to injector device control
interface 110 by data communications line 120, and imaging equipment 130 1s
coupled to imaging device control interface 140 by data communications line 150.
Wired 1imaging suite remote control signals include digital, analog, TTL
(Transistor-Transistor Logic) signals and or a hybrid of these signal types.

Use of user interface controls for the injector and/or imaging equipment
which are 1n the same room as the 1imaging equipment 1s primarily, but not always,
limited to features associated with patient set-up prior to, or during the early part
of, exposing the patient to the energy of the imaging equipment. For the portion
of the diagnostic imaging procedure in which the patient is already set-up and
positioned 1n the imaging equipment room, clinicians program, initiate, monitor,
control and terminate the imaging procedure remotely on two different interfaces
(1.e., injector device control interface 110 and 1imaging device control interface
140). Thus, the clinician in the imaging control room needs to concurrently, and
sometimes with difficulty depending upon the clinical situation, momtor two user
interfaces for the imaging and injector control units.

For various imaging procedures, there 1s the need to synchronize the
timing of the injection to the exposure of imaging energy. For example, during a
CT scan, a patient may 1nitially be administered a specified volume of 10odinated
contrast media, (e.g., approximately 100 cc) at a specified flow rate (e.g.,
approximately 3 cc/sec) intravenously using an injector. The patient 1s exposed to
the imaging equipment’s energy at some optimum period of time after injection
(e.g., within the approximate range of 10 to 45 seconds). When that optimum
period occurs depends upon the fluid dynamics of the contrast media being
administered to the patient by a running 1njector, a patient’s particular physiology,
and the anatomical region of interest to be 1imaged.

Having two user interfaces for the injector and imaging equipment places a
burden upon clinicians working in the imaging suite when they attempt to achieve
synchrony between the injection and imaging exposure. To address this burden,
some imaging equipment manufacturers have provided connection ports on their

equipment to enable connection of an injection device to an imaging device.
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These connection ports typically provide a TTL connection whereby limited
injector and imaging equipment function 1s accommodated. However, the
functionality of such connections is limited to synchronizing the respective start of
injection to the subsequent starting of the scanner.
5 In this regard, FIG. 2 illustrates an injection device connected to an
imaging device. Injector device 200 is coupled to injector device control interface
210 by data communications line 220, and 1imaging equipment 230 1s coupled to
imaging device control interface 240 by data communications line 250. Further,
injector device 200 is also coupled to imaging equipment 230 by a signal or data
10 communications line 260, but data 1s typically only sent one-way via signal or
data communications line 260 and only for synchronization of respective start
times for injector device 200 and imaging equipment 230.
Thus, there exists a need for a system whereby injection device and
imaging equipment operational parameters can be controlled concurrently from a

15 single interface or display.

BRIEF SUMMARY OF THE INVENTION
In one alternative embodiment, the present invention 1s directed to a
system and method for controlling an injector device and imaging equipment from
a common control console. The common control console may contain multiple
20 interfaces or a single interface whereby an operator can control injection and
scanning parameters concurrently. As a result, the system allows an operator to
more efficiently control and manage the injection and scanning devices and
procedure.
The common control console may include a computer or processing device
25  that is operatively connected and in communication with an injection device and
imaging device. The common control console can send and receive data to and
from the injector device and the imaging equipment/device. The common control
console may have a display or monitor for viewing and inputting operational
commands to the injector device and the imaging equipment. The common
30 control console may be in communication with the injection device 1n a wide

variety of different way including, but not limited to, a wired or wireless means.
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The injection device and the imaging equipment can be part of a network whereby
data is shared between the control console and the injection device and the
imaging equipment. Alternatively, the injection device or imaging equipment
may act as an intermediary between each other and the common control console.

The injector device and the imaging equipment can individually have
processing capabilities, or alternatively, can be controlled by a common processor.
In one alternative embodiment of the present invention, the injector device
comprises digital media comprising a software application that can be loaded onto
a pre-existing imaging control console so that the injection device can be remotely
controlled. In this embodiment, the software can allow the imaging control
console to act as a common controller for concurrently controlling both the
injector device and the imaging equipment. The software may include a wide
variety of modules that can be used for controlling and optimizing the injector
device.

The common control console may comprise a computer that is running
under an operating system that may support a graphical user interface. Operating
systems may include Windows, Linux, and the like, and any combination thereof.
A graphical user interface can permit an operator to manage and run multiple
programs concurrently. For example, in one embodiment of the present invention,
the common control console may have an interface for the injection device and an
interface for the imaging equipment that are displayed concurrently. As a result,
the operator can operate and control an injection device and imaging equipment
concurrently. Additionally, the common control console can store and retrieve
protocols that can be used for operating the devices and imaging equipment. Such
protocols may include operating parameters that can be grouped together for
conducting specific tests, such as a CT scan, for example. Combined protocols
can be created containing operational instructions for both the injection device and
the imaging equipment. The protocols can help improve the efficiency and
quality of the testing. Operational parameters for an injector include, without
limitation, flow rate, media, volume, pressure, phase, keep vein open (KVO),

pause, hold, delay, start, and stop. Operational parameters for an imaging device
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include, without limitation, tube current, tube voltage, collimation, pitch, detector
configuration, rotation, pause, scan delay, start, and stop.
In one alternative embodiment, the present invention may comprise a

system and method for concurrently controlling both an injector device and

5 imaging equipment. The invention may also provide a system for monitoring and
controlling the equipment on a common display. The invention may additionally
provide a system for creating stored protocols that can be used to operate both the
injection device and the imaging equipment. Other features of the present
invention are set forth in the drawings and detailed description.

10
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE

DRAWING(S)

Having thus described the invention in general terms, reference will now
be made to the accompanying drawings, which are not necessarily drawn to scale,

15 and wherein:

Figure 1 1s a pictonial illustration of a prior art injection system 1n use with
an 1imaging system within an imaging suite;

Figure 2 1s a pictorial illustration of a prior art injection device connected
to an imaging device within an 1maging suite;

20 Figure 3 is a non-limiting description of one alternative embodiment of the
present invention showing a pictorial 1llustration of an imaging device and an
injector device that share an 1imaging/injector control console within the an
imaging suite in accordance with the invention;

Figure 4 is a non-limiting, block diagram of a system 1n which an injector

25 and an imaging device are controlled by a common controller that 1s 1n accordance
with at least one alternative embodiment of the present invention;

Figure 5 1s a non-limiting, block diagram of two system designs wherein
either the injector or the imaging equipment acts as an intermediary in accordance
with at least one alternative embodiment of the present invention;

30 Figure 6 1s a non-limiting, block diagram of a system 1n which the injector

and 1maging equipment controller, the injector, and the imaging equipment
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communicate utilizing a network in accordance with at least one alternative
embodiment of the present invention;

Figure 7 is a non-limiting, block diagram of a system in which multiple
imaging suites each containing at least one injector and imaging equipment are
networked together in accordance with at least one alternative embodiment of the
present invention;

Figure 8 is a non-limiting, block diagram of a control system architecture
in accordance with at least one alternative embodiment of the present invention;

Figure 9 is a non-limiting, pictorial illustration of a marketed 1njector
system for an imaging suite that includes an injector system and software in
accordance with at least one alternative embodiment of the present invention;

Figure 10 is a non-limiting, block diagram of a system with a single
computing device used for imaging suite control of both the injector and 1maging
equipment wherein control software is provided on a storage media in accordance
with at least one alternative embodiment of the present invention;

Figure 11 is a non-limiting, block diagram of an injection system utilizing
a network appliance in accordance with at least one alternative embodiment of the
present invention;

Figure 12 is a non-limiting, pictorial illustration of an example of how a
network appliance can be deployed in accordance with at least one alternative
embodiment of the present invention;

Figure 12A is a non-limiting, pictorial diagram of an example of how a
injector and imaging equipment can both be considered network appliances in
accordance with at least one alternative embodiment of the present invention;

Figure 13 is a non-limiting, pictorial diagram of an injector/imaging
equipment console concurrently displaying one dedicated display region for the
injector and another dedicated display region for the imaging equipment 1n
accordance with at least one alternative embodiment of the present invention;

Figure 14 is a non-limiting, block diagram of a system in which both the
injector control application and imaging equipment control application
concurrently run on a single computer platform with sufficient processing

resources, operating system capability connectivity ports and an optional
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dedicated control unit possessing specified control functions that service only the
imaging equipment, service only the injector or both the injector and imaging
equipment in accordance with at least one alternative embodiment of the present
invention;

Figure 15 1s a non-limiting, block diagram of an interface arrangement in
accordance with at least one alternative embodiment of the present invention;

Figure 16 1s a non-limiting, block diagram of a software architectural
arrangement wherein the user interface application program is inclusive ot both
injector and imaging equipment attributes in accordance with at least one
alternative embodiment of the present invention;

Figure 17 is a non-limiting, pictonal illustration of a display area of a
common injector/imaging equipment console in which a single display window
containing both user interface functions of the injector and associated imaging
equipment in accordance with at least one alternative embodiment of the present
invention;

Figure 18 is a non-limiting, pictorial illustration of an injector system
utilizing a web browser in accordance with at least one alternative embodiment of
the present invention;

Figure 19 is a non-limiting, diagram of consolidated stored procedures on
a single user interface wherein separate display processes for the injector and
imaging equipment exist in accordance with at least one alternative embodiment
of the present invention; and

Figure 20 is a non-limiting, diagram of a consohlidated store procedures on
a single user interface with one display process servicing both injector and
imaging equipment and stored procedure on that interface containing both injector
and imaging equipment operational parameters 1n accordance with at least one

alternative embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention now will be described hereinafter with reference to
the accompanying drawings. The invention may be embodied in many different

forms and the drawings and descriptions herein should not be construed as limited
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to the embodiments set forth herein. Like numbers refer to like elements
throughout. As used herein, the term “exemplary” refers to a non-limiting
alternative embodiment of the invention.

In one alternative embodiment, the invention 1s directed to a method and
system for operating a medical injector and a diagnostic imaging device from a
single interface or display. The injection/imaging system may comprise an
injector system and imaging system that are in communication with and
operatively controlled by a common 1imaging control console or common interface
device.

An injector system may include an injector device that can be used to
administer an effective dosage of a contrast medium and a control interface that 1s
operatively connected to the injector device. The injector system may have one or
more control interfaces. The control interface may send and receive data to and
from the injector device. The injector device can be any type of injector
mechanism that 1s used to deliver a contrast medium 1nto a patient or subject (e.g.,
E-Z-EM EMPOWER CT Injector). The imaging system may be comprised of an
imaging control console, an imaging device or equipment that can be used to
monitor and display the contrast medium within a patient or subject, acquire
internal 1mages of a patient or subject, and to provide other diagnostic data to a
control console or storage media. The imaging system may have an imaging
interface that may be operatively connected to the imaging equipment.

The term “contrast medium” includes any suitable medium, that can be
injected into an individual or subject to highlight and/or 1dentify selected areas of
the individual’s body. Contrast mediums may include, but are not limited to
saline media, flush media, and the like, and any combination thereof. A contrast
medium may be used 1in conjunction with an imaging device that 1s used to
perform medical diagnostic imaging such as CT scans, MRI, ultrasound, etc.

With reference to FIG. 3, an alternative embodiment of the present
invention depicting a medical imaging suite 1s shown. As shown in FIG. 3, the
imaging suite 300 may include common control console room 304 and an imaging
equipment room 302. The imaging equipment room may comprise an imaging

equipment device 330 and an injector device 306. The imaging equipment device
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330 and the injector device 306 can be in communication with, and operatively
controlled by, a common control console 310. The common control console can
be in communication with devices 306, 330 in a wide variety of manners. As
shown in FIG. 3, the devices 306, 330 are each respectively in communication
with the control console via communication channels 320, 340. In embodiments
where the imaging equipment produces a magnetic field, the communication
channels between the devices and the control console and any additional devices
may be adapted to be substantially non-reactive with the magnetic field of the
invention. Such substantially non-reactive communication channels include, for
example, fiber optic lines, an electromagnetic transmitter/recerver such as an
infrared, and the like, and any combination thereof. Additionally, in the
embodiments where the imaging equipment produces a magnetic field, the devices
such as the injector in the 1maging equipment room may comprise a material, such
as brass, that 1s substantially non-reactive with the magnetic field. In other
embodiments, the devices in the imaging equipment room may be oriented within
the room so that they do not substantially interfere with the imaging equipment.
The common control console can be used to remotely control both the
injector device and the imaging device from the imaging control console room.
The common control console can be an 1imaging control console that has been
modified so that it can also remotely operate an injector device. The modified
control console can concurrently control both the injection device and the imaging
equipment. The imaging control device may be modified by the addition of
software and/or hardware. The common control console can send and receive

2 ¢

data to and from the injector device. The terms “remote,” “remotely controlled,”
and located “remotely” as defined herein, include components that are not in
physical contact with one another, not operably engaged with one another, and/or
not co-located in the same room but that may nonetheless be in communication
electronically, mechanically, and/or electromechanically via a number of different
communication techniques including, but not limited to, wireless connectivity
means such as Bluetooth®, a computer network that may link the various control

components with the injector device, imaging device, or other medical devices

that may be located either within or outside the medical imaging suite.
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The 1njector device and the imaging device can also share a single
processing system, or alternatively, both the injector and imaging device can have
a separate processing system. In one alternative embodiment of the present
invention, if both devices have a processing system, a single system may be used
5  to control both devices. For instance, one system may have a software platform
that allows it to be remotely controlled by the other computing system. In this
embodiment, for example, an operator can remotely establish and monitor the
injection and imaging procedure from a single user interface. In one alternative
embodiment, this system could either be proprietary or open systems computing

10  architecture that uses a commercially available computing platform (e.g., a PC
architecture running Windows or a similar operating system). Within the context
of the invention, an open systems computing architecture refers may include a
non-specific hardware and operating software combination with no pre-specified
function as it relates to control of any injector or imaging equipment or any other

15  device, medical or otherwise. Open systems may encompass a processing unit
and input-output devices such as, for example, a display, keyboard, and pointing
devices such as a mouse. An operating system may include current open system
computing architecture. In another alternative embodiment, the operating system
software may provide a generic easily interpretable interface limited to performing

20  basic functions of the computing platform itself and low level software routines
establishing function of internal circuitry not specific to any application such as
the one presented in various embodiments of this invention. The present
invention may be directed to a dedicated application for operation of an injector
and imaging equipment system on a common display.

25 In one embodiment, a single computing system may be used to run
multiple processes, including a first process for the imaging equipment, and a
second for the injector device. The present system can be used to control both the
imaging equipment and the injector device concurrently through a single interface.
In this regard, FIG. 4 is a block diagram illustrating that the both the injector

30 device 410 and the imaging equipment 430 can be controlled through a common

interface 400.

- 10 -
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The common control console may include an operator interface for
providing operator control over device functions of the imaging equipment and
the injector. The operator interface may include a display unit for displaying
injector device and imaging equipment data such as operational controls, device

5  status, acquired images, and the like, and any combination thereof. The display
unit typically may include any type of device that can be used to output and
display data, images, programs, and the like, and any combination thereof, in a
format that can be read by an operator. Such devices may include, without
limitation, computer and television monitors, LCD displays, plasma displays,

10  video displays, and the like. The display means can also include an input device
such as a touchscreen. The display can be used to view images and control
functions that can be used to concurrently operate multiple devices.

In another alternative embodiment, the common control console may
comprise a commercially available computing system such as a pc. Other

15 computing systems and devices such as a PDA (personal digital assistant) could
be used to control both the injector and imaging devices. The common control
console may include multiple inputs and outputs for sending and receiving data to
and from the injector device and imaging equipment. Such inputs may include,
without limitation, keyboards, touch screens, buttons, pointer controls such as a

20 mouse, voice recognition software, a dedicated controller, and the like, and
combinations thereof. The common control console may also include a storage
medium (e.g., magnetic, optical, printed media, or otherwise) for storing images,
statistics, device operational parameters, data, error logs, personal notes, and the
like, and combinations thereof.

25 In another alternative embodiment, the control console and the injector and
imaging devices can be operatively connected and in communication with each
using both wired and wireless communication protocols. Such communication
protocols include but are not limited to serial communication protocols such as
12C, ACCESS.bus, RS-232, universal serial bus (USB), IEE-488(GPIB),

30 LAN/Internet protocols such as TCP/IP, wireless protocols such as 802.11x, and
Bluetooth, etc. The communication protocols can also include proprietary

systems. The control console can also be connected to the devices with a
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dedicated communication channel. In this regard, FIG. 4 illustrates that the
system may include dedicated communication channels 420, 440 that can be used
to connect the common control console to the devices. Alternatively, the injector
and the imaging equipment can be in communication with the common control
console using different communication protocols. For instance, a serial data
communication channel can be used to transfer data between the common control
console and the injector device, and a TCP/IP network could be used for
transferring data between the common control console and the imaging
equipment.

In another alternative embodiment of the present invention, the injector
device or imaging equipment can also act as an intermediary, enabling a common
control console to communicate with the injector through the imaging equipment
or visa versa. In this regard, FIG. S 1llustrates two alternative system designs
wherein either the injector or imaging equipment can act as an intermediary. In
system 500, the common control console 505 1s in direct communication with the
imaging equipment 510 via communication channel 515. The imaging equipment
510 1s in turn in direct communication with the injector device 520 via
communication channel 520. In system 530 the control console 535 1s 1n direct
communication with the injector device 540, which is 1n turn in direct
communication with the imaging equipment 550. The injector device and the
imaging equipment can also each separately possess process capabilities. As
such, each device can handle data on behalf of the other device as a
communications hub or intermediary. In other alternative embodiments of the
present invention, both the injector and the imaging equipment may have
architectures and processing capabilities that can be programmed to process
application specific data before, during and after a transmission to the control
console.

In an alternative embodiment of the present invention, the imaging
equipment, injector device, and the common control console can be operatively
connected and 1n communication with each other through a network environment.
In such an environment, an independent networking device, such as a hub, switch,

or router, 1s typically used to interconnect the control console and the devices. In
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this regard, FIG. 6 illustrates a system in which a networking device 1s used to
facilitate communication between the individual devices and control console. As
shown in FIG. 6, common control console 606 1s in communication with the
injector device 610 and the imaging equipment 620 via a networking device 630.
In the illustrated embodiment, data from the injector device and imaging
equipment can be concurrently displayed on a single operator interface, and the
data 1s communicated to the hub using a common communication protocol (e.g.,
wired or wireless).

In another alternative embodiment of the present invention, the networking
system that is used to interconnect the devices and the control console can be
chosen from a wide variety of network formats. Networking formats may include,
without limitation, LAN (local-area network), WAN (wide-area network), CAN
(campus-area network), WWW (world wide web), and the like, and combinations
thereof. The network topology of the devices can also be varied depending upon a
designer’s preference. Network topographies may include, but are not limited to,
bus topology, ring topology, star topology, and the like, and combinations thereof.

With reference to FIG. 7, a system that 1s comprised of multiple imaging
suites 1s 1llustrated. In imaging suite 700, a common control console 705 1s shown
interconnected to an injector device 710 and 1imaging equipment 715 using a
communications networking device 720. Alternatively, multiple imaging suites
can be interconnected through a network or networking device. In this regard,
FIG 7 1llustrates that imaging suite 700 can be operatively connected to a second
imaging suite 725. As shown in FIG. 7, networking device 720 is 1n
communication with a second networking device 755 that 1s located 1n a separate
imaging suite 725. Multiple imaging suites can be networked together and
controlled via any number of common control consoles. In one example, the
control console and the imaging equipment and 1njector devices can all be
connected on a common subnet, which 1s a portion of a network that shares a
common address component. For example, on TCP/IP networks, such as the
Internet, subnets are defined as all devices whose IP addresses have the same
prefix. Thus, an operator connected on the same subnet as the control console and

the network of imaging/injector devices could control and access the devices.
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FIG. 7 also illustrates that a common control console can be used to
control multiple imaging devices and/or injector devices. In this regard, FIG. 7
shows an imaging suite 725 having a common control console 730 that 1s
operatively connected to multiple injector devices 735, 740 and multiple imaging
equipment devices 745, 750. As shown in FIG. 7, the multiple devices are
networked to a common control console 730 using a networking device such as a
hub, router, or switch. The control console 730 may comprise a single interface
that allows an operator to control an injection device and imaging equipment
device concurrently. It should also be recognized that the control console 730
could be used to control multiple injector devices and imaging equipment devices
in the absence of a network. In such a system, the devices could be in direct
communication with the common control console, or could be routed indirectly
through one of the devices, which would be acting as an intermediary.

The present invention may also provide various computer program product
embodiments capable of executing various protocols for operating the injector
device and the imaging equipment. In one alternative embodiment, the computer
program products are capable of controlling the injector device from a remote
location. The computer program product may comprise an executable portion for
receiving user input from an input device.

In one embodiment, the injector device may be bundled as a package that
includes the injector device and remote computer program product or hardware
that can be used in conjunction with an existing imaging control console. The
remote computer program product allows the imaging control console to be
operatively connected to both the imaging equipment and the injector device. As
a result, in one alternative embodiment of the invention, the injector device may
be distributed with the computer program without the need for an associated
injector control console. The common control console may include a control
system architecture that can be used to control, display, analyze, and monitor the
various imaging and injection devices. The control system architecture may also
include hardware and software elements. With respect to the computer program
product described herein, it should be recognized that there exists a wide vanety

of platforms and languages for creating software for performing the procedures
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outlined herein. It should also be recognized that the choice of the exact platform
and language is often dictated by the specific requirements of the actual system
being constructed. The computer program product typically includes modules or
elements that are used to remotely control the injection device.

With reference to FIG. 8, an exemplary control system architecture, as
found on a E-Z-EM EmpowerCT™ CT Injector 1s 1llustrated. As shown, the
control system architecture may include multiple executable program modules,
collectively referred to as reference number 814. The executable program
modules 814 may be present on the common control console or on a hardware
device 810 that is operatively connected to the common control console. In this
regard, FIG. 8 illustrates a remote control 810 having executable program
modules that is operatively connected to both the injector 816 and a scanning
device. The remote control may also include multiple I/O connections 820 for
communicating with various networks and devices including the scanner, imaging
display device, hospital network, and the like, and combinations thereof. In some
embodiments of the present invention, the common control console may be further
adapted to be capable of communicating with an extravasation detection device
(EDA) 818 that may be located within the procedure room (such as an imaging
room 302) (see generally, FIG. 3) so to be capable of being operably engaged
with a patient receiving an injection of media from the injector device 816. The
EDA 818 may also be in communication with the injector device 816, remote
control 810, imaging display, and/or other computer devices via a wired and/or
wireless computer network. Furthermore, the remote control 810 may also be
configured to be capable of transmitting and/or receiving an extravasation data set
from the EDA 818. Although FIG. 8 illustrates the remote control being operably
connected to the injector device and EDA via a RS-232C serial communication
protocol, it should be recognized that the devices, remote control, and imaging
control console may be connected using a multitude of different protocols
including serial communication protocols such as I2C, ACCESS.bus, RS-232,
universal serial bus (USB), IEE-488(GPIB), LAN/Internet protocols such as
TCP/IP, wireless protocols such as 802.11x, and Bluetooth, and the like, and any

combination thereof.
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As shown in FIG. 8, the control system architecture can be comprised of a
wide variety of executable program modules 814 that allow the common control
console to remotely control devices, such as the injector. The executable program
modules may include routines, programs, components, data structures and the like
and any combination thereof that perform particular tasks or implement particular
data types. Modules may include, without limitation, PPREMOTE, display
graphics, ODBC Database, PPCOMM, PPRESET, and GINA.DLL, and the like,
and any combination thereof. These modules are discussed below. The modules
may operate within an operating system layer such as Windows, Unix, Linux,
MACQOS, and the like, and any combination thereof.

PPREMOTE includes to an executable program module or base software
application that is capable of execution and running on a process on the control
console. The PPREMOTE comprises the user interface visual elements on a
display and accepts user input (e.g., keyboard, mouse, touchscreen, etc.). This
executable program may also include program routines for storing, managing and
mathematically operating on data variables that are relevant to the operation of the
injector both in volatile and non-volatile memory. Inclusive of such data
management function are routines to read and write to ODBC database files. This
module may also transfer as well as share data to and from the PPCOMM module
as required during various junctures of injector operation.

Display Graphics may comprise a library of visual elements that are
selectively accessed and used by the PPREMOTE to produce user interface
displays. Visual elements may include, but are not limited to, text, touch panel
buttons, help files, help graphics, icons, animation, and the like, and any
combination thereof. The visual elements may comprise individual image files.

OBDC Database files may be created and operated upon by a PPREMOTE
process. OBDC database files can store archival data, for example, on injector
diagnostics, error conditions, usage statistics, EDA performance, EDA bio-
impedance profiles, user saved injection protocols, foreign language messages,
etc., or any combination thereof. Such files may be stored on read-writable media

such as, for example, magnetic storage devices, including hard disk drive, or on
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optical storage devices such as CD-ROM or DVD drives. Alternatively, such files
may also be stored on digital media such as a flash memory device.

PPCOMM includes communication software module that 1s capable of
execution and running on a process on the control console. The PPCOMM may
be used to establish control of the injector device and maintain data
communication with the injector. This module can organize data sequences or
messages that are transmitted to the injector on a pre-defined periodic basis. The
PPCOMM module can also receive and interpret complimentary data sequences or
messages from the injector on a pre-defined periodic basis. PPCOMM may also
possesses logic to 1dentify when and if a data transmission problems have
occurred. Based upon logic programmed into this module, 1t may have the ability
to intervene and attempt to correct the problem should bi-directional
communication remain in-tact. Alternatively, its programmed logic can notify the
PPREMOTE application that a communication fault condition has occurred
thereby necessitating automatic suspension of 1njector operation until the problem
can be resolved.

PPRESET may include software module that 1s capable of execution and
running on a process on the control console. The PPRESET may provide fault
handling and reset capability for the control console.

GINA.DLL may include a dynamic link library that provides system
functionality to the control console software elements or modules that are running
under an operating system such as Windows, Unix, Linux, MACOS, and the like,
and any combination thereof, for example.

In one alternative embodiment, the above described modules can be
packaged and prepared as a software bundle that can be disposed on a
transportable digital media (e.g., a CD-ROM, flashcard, etc.). The software may
incorporate modules that are necessary for remotely controlling an injector. In
one alternative embodiment, 1t 1s envisioned that the software can be sold with the
injectors so that existing imaging control consoles can be upgraded so that they
can be operatively connected with both an injector device and the imaging
equipment. In this regard, FIG. 9 1llustrates an imaging suite 900 that has been

configured with an injector 906 and the software 908 for remotely controlling the
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injector with the control console 910. As a result, both the imaging equipment
930 and the injector device 906 can be monitored and controlled from the
injector/imaging control console 910. FIG. 10 further 1llustrates that remote
control software can be provided on a storage media, and can be installed 1n a
single computing device for controlling both an injector device and the imaging
equipment.

Alternatively, the injector remote software can be used in conjunction with
a network capable computer or processing unit, also referred to as a network or
PC module. For instance, in one alternative embodiment of the present
invention, a processing unit can be included in the 1njector device, or it can be
contained in a standalone enclosure. In other present embodiments, the
processing unit may be in communication and controlled by an 1maging control
console. The imaging control console may communicate with the processing unit
via a network connection and protocol. In this regard, FIG. 11 illustrates an
injection device is networked through an exemplary processing unit (networkable
PC module), which is in communication with the common control console. In this
non-alternative embodiment, the injector device can be in communication with the
processing unit/networkable PC module, which is in turn in communication with
the common control console. As shown in FIG. 11, the processing unit can be in
communication with the common control console through a network connection.
In another non-alternative embodiment, the common control console interface can
be used to control the injector using network applications such as a browser, or
other application. In this embodiment, the processing unit can include the remote
software that can contain modules or elements that are necessary to control the
injector and send data to and from the common control console. The modules or
elements are running on an operating system such as Windows, Linux, Mac OS,
Unix, or the like, or any combination thereof.

Alternatively, the injector control can be configured as a network client or
server. In one alternative embodiment of the present invention, if configured as a
client, relevant operational data controlling injector operation can be served from
either the imaging control unit directly, or via another server device, proxy, or

otherwise in accordance with the invention. If configured as a server, the
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networkable PC module (see FIG. 12) could serve relevant data from the injector
to the imaging control console. As a result, the imaging control console could
serve as a common control console for the injector device and imaging equipment.

Additionally, in another alternative embodiment of the present invention,

5  the injector processing unit can also be connected and in communication to the

testing facilities internal network, such as, for example, the local hospital network.
In this embodiment, the processing unit/networkable PC module may be
connected to a local network, and the 1injection system can be configured as a
network appliance within the network. In this configuration, the injector could

10 communicate indirectly with the imaging control station through available
network space in the imaging suite. The processing unit connection to the
network can be wired or wireless. Figure 12 further illustrates that an injection
system can be controlled by a local network as a network apphiance. In this
alternative embodiment, the imaging control console using a network connection

15  could serve as a common control console for the injector device and imaging
equipment.

[n another embodiment, illustrated in FIG. 12A, the injector device and
the imaging equipment can share operational parameters via network space as
network appliances. In this arrangement, for example, the common control

20  console may derive operational parameters and control information from both the
injector and the imaging equipment concurrently. The imaging equipment,
injection device, and control console share a common network.

In another alternative embodiment of the present invention, the imaging
equipment interface and the injector interface may comprise separate processes

25  that are running within a computer system using a multitasking operating system.
In this regard, FIGS. 13 and 14 illustrate a common control console that 1s
concurrently displaying a dedicated display region for the injector, and a second
dedicated display region for the imaging equipment. In this embodiment, the
display could be used to simultaneously display applications that are separately 1n

30 communication with either the injector device or the imaging equipment.

It should be recognized that a variety of different computer platforms and

systems could be used in the present invention. The computer platform may
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include, but is not limited to, a PC or other workstation that is running a graphical
user interface (GUI) based operating system such as Windows or Linux, for
example. A user interface design may allow the user to freely switch between an
injector control application and an imaging control application. The totality of the
user interfaces for both the injector device and the imaging equipment can be
displayed and managed via a single display, keyboard, pointing device or other
commonly available user interface hardware device. The control console and
graphical interface can also include a dedicated control console that can be used to
have the injector device and imaging equipment perform specific commands.
Such commands are known for imaging equipment and include dedicated buttons
or keys for frequently used, or safety related operating functions. Such functions
include but are not limited to starting, pausing, and stopping the imagery
equipment, image recovery, imagery equipment intercom, and the like, and any
combination thereof. FIGS. 13 and 14 1illustrate a common control console that
also includes one or more dedicated control devices. As shown in FIGS. 13 and
14, a dedicated control device may comprise an interface device that can be used
to interface with imagery equipment and the GUI. The system can also include a
dedicated control console for frequently used or safety related operating functions
of the injection system. Similarly, frequently used or safety related operating
functions can be incorporated 1nto a single dedicated control for both the injector
device and the imaging equipment. As shown in FIG. 14, the dedicated control
console can contain dedicated controls for the injector device, the imaging
equipment, or dedicated controls for both the injector device and the imaging
equipment.

The dedicated control console can be in communication with the injector
device and the 1maging equipment in wide variety of manners including, without
limitation, a dedicated communication channel that 1s directly connected to the
imaging equipment and injector device, indirect connection via logical
interconnection to a common 1maging equipment/injector console, and
combinations and permutations thereof.

The interface design illustrated in FIGS. 13 and 14 can be independent

processes performed on a common control consoles. The common control
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console may include a computing platform CPU, memory, I/O, keyboard, display,
pointing device, and the like, and any combination thereof. The common control
console is associated with input/output device(s) through which the injector device
and 1maging equipment may be operatively connected. The injector device and

5 1maging equipment may share a common display interface, and they can also be
functionally independent from one another. In one embodiment of the present
invention, the imaging equipment application may access injector data files
running on the common control console. For instance, the common control
console can include a software application, such as, for example, EMPOWERCT,

10  which 1s available from E-Z-EM, that allows the imaging equipment user interface
to access injector data, statistics, and other relevant data from databases or similar
files, such as the ODBC database file, that are associated with the injector device.

Similarly, in another alternative embodiment of the present invention, 1f
the imaging equipment user interface nay comprise a software application that

15  allows it to create, access, and archive imaging equipment data and statistics to a
comparable database file, the injector interface application can also access these
files. This 1s one alternative method by which the independent 1injector and
Imaging equipment applications could share data amongst themselves for
enhancing their respective displays, or supplanting one of them. In this regard,

20  FIG. 15 1llustrates a common control console 1n which the injector interface
application can access files that are associated with the imaging equipment
application. In this alternative non-limiting embodiment, the imaging equipment
application can also access files associated with the injector device interface.

Alternatively, the common control console can include a combined

25 nterface application, program, or process that includes both injector and imaging
equipment attributes and can be used to control and manage both devices. In this
regard, FIG. 16 illustrates a common control console having a combined interface
application that 1s capable of controlling both the injector device and the imaging
equipment. As shown in FIG. 16, the common application program will typically

30 include modules and program elements that are associated with the injector

interface and the imaging equipment interface. Such modules may include, for
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example, database files, display graphics, libraries, device drivers, device specific
communication drivers, etc., or any combination thereof.

In another alternative embodiment of the present invention, the user
interface comprises a single cohesive strategically laid out common user interface
that may embody both injector and imaging equipment functions. Thus, remotely
controlled injector and imaging equipment functions that require synchronization
or any other operational interdependencies can be routinely automated on the
common control console. In this regard, FIG. 17 illustrates a display area of a
common injector/imaging equipment console 1n which a single display window
containing both user interface functions of the injector and associated imaging
equipment in accordance with one non-limiting embodiment of the present
Invention.

Alternatively, the injector device and/or imaging equipment interfaces can
be configured as a web or network portal. In this alternative, non-limiting
embodiment, a generic web browser or dedicated network based application can
be used on the common control console to display the injector device and imaging
equipment interface. The web browser can be used 1n a wide variety of ways. For
instance, a web browser can be used in conjunction with the network module
arrangement that is illustrated in FIG. 11. Altematively, both the imaging
equipment, CPU, and injector, are network appliance devices that can be
interconnected via a network protocol. These connections could be peer to peer,
LAN, WAN, and/or Internet, for example. Additionally, the connections can be
wired or wireless. After a connection is established, the injector user interface
display may be displayed on the imaging equipment console on a web browser
supporting such standards as HTML, XML, JAVA, .NET, etc., or any
combination thereof.

FIG. 18 illustrates an injection system utilizing a web browser. As shown,
the injector user interface is concurrently displayed on a web browser with the
imaging equipment application. The imaging equipment interface can also be
concurrently displayed on a web browser with an injector application on the
common user interface. Alternatively, both the injector and imaging equipment

interfaces can be served to two web browser windows on a common processing
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device with display and input devices. Such a hybrid interface design could
accommodate pre-programmed data transfer between an injector interface being
served on a web browser and the imaging equipment interface process running
directly on the common display interface CPU, or similarly vice-versa.

In one advantageous form of the invention, the system can be comprised of
an injector, such as a CT injector, imaging equipment, and a common control
console. In this embodiment, the injector operating parameters can be stored and
displayed at the user interface. The operating parameters may be manipulated to
optimize the imaging and detection data. The specific parameters may be
dependent upon the specific media being injected, the part of the subject being
1imaged, and the like, and any combination thereof. The media typically includes
contrast media, saline media, and the like, and any combination thereof. Such
operational parameters include, but are not limited to, phases, flow rates, volumes,
pressures, timed pauses, hold, and delays to x-ray exposure. The operational
parameters for specific tests can be grouped together and stored for later recall.
Such parameters can be placed in individual groups as well. These groupings of
operational parameters are most commonly called a protocol. In one embodiment
of the present invention, stored protocols allow operators to quickly recall
optimized parameters that can be used 1n subsequent tests. As a result, the
efficiency of the test and 1imaging quality can be improved.

Similarly, the operating parameters for the imaging equipment can also be
grouped 1nto a protocol for use 1in subsequent tests. In the case of a CT scanner,
such parameters typically include, but are not limited to, kV (voltage applied to an
x-ray tube, mA (x-ray tube current) detector collimation, pitch (table speed)
gantry rotation speed, detector configuration (number of detector slices number
and resultant size), automatic control parameters (dose), timed pauses, holds,
and/or delays, and the like, and any combination thereof. The 1imaging parameters
may be displayed on the user interface.

With reference to FIG. 19 user interface i1s 1llustrated that can concurrently
display operational parameters for both the injector device and the imaging
equipment. As shown in FIG. 19, the user interface may be used to access

database files containing various protocols for both the injector device and the
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imaging equipment. The user interface may be used to allow an operator to easily
recall protocols for the injector and the imaging equipment. The operating
parameters described above and illustrated in FIG. 19 include parameters for a CT
injection and scanning. It should be understood that the invention is not limited to
CT scanning and imagery, and that operation parameters and protocols for a wide
variety of other tests can also be used in the practice of the present invention.

For example, in current CT or computed tomography imaging practice
whereby two display consoles are used, a clinician performing, for example, a
cardiac CT angiography procedure would at one point in the set-up process access
the imaging console and another point in time access the 1njector remote control
independently of one another. On the imaging console, the clinician would either
manually enter or recall pre-stored CT scan parameters. For a cardiac CT
angiography procedure, typical procedure variables for a contemporary 16-slice

multi-detector row CT scanner are presented below Table 1.

Table 1: CT Scanner Parameters

Values Entered/Stored/Recalled at

CT Scanner Parameters

Imaging Console

Tube Current 150 mAs
Tube Potential 120 Kvp

Collimation 16 slices x 0.625 mm slice

thickness

Pitch 1.0

Gantry Rotation 0.5 sec per Rotation
Scan Trigger Manufacturer Specific

The above listed CT scanner control parameters are common across

various CT scanner manufacturer platforms and the industry in general. While
ecach manufacturer may have several ancillary or special purpose parameters as
part of their CT scanner design, the above list should not be considered exhaustive

and any other ancillary parameter can easily be included into an 1maging console
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interface design for entering, storing or recalling such parameters. For example,
the above grouping of CT scanner parameters could be electronically saved and
retrieved under a user named protocol 1dentifier. In this case “Cardiac” could be
used to name the protocol on the CT console.

S Similarly on the injector remote control, the clinician would either
manually enter or recall pre-stored CT injection parameters separate and apart
from the imaging console. For a cardiac CT angiography procedure, typical
procedure variables for a contemporary two phase contrast injection with saline

flush 1s presented below 1n Table 2.

10
Table 2: CT Injector Parameters

Values Entered/Stored/Recalled at

CT Injector Parameters

Injector Remote Control

Phase 1 Contrast Flow 4 ml/sec
Rate

Phase 1 Contrast 100 ml

Volume

Phase 2 Saline Flow
Rate

4 ml/sec

30 ml
300 psi1

Phase 2 Saline Volume
Pressure

Scan Delay 15 seconds

The above listed CT injector control parameters are common across
various CT injector manufacturer platforms and the industry in general. While
15  each manufacturer may have several ancillary or special purpose parameters as
part of their CT injector design, the above list should not be considered exhaustive
and any other ancillary parameter can easily be included into an injector remote
interface design for entering, storing or recalling such parameters. For example,

the above grouping of CT scanner parameters could be electronically saved and
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retrieved under a user named protocol identifier. In this case, it could use the same
name, “Cardiac” that was used to name the protocol o the CT console.

For the proposed practice of acquiring cardiac CT images with a common
console serving requirements of both the CT scanner and CT injector, it would be
desirable to recall procedure variables for both the CT scanner and CT 1njector
under one unique idenfier. For example, the design and format of a single
combined device protocol under a user specified name is facilitated by this
invention. For example the common console serving the CT scanner and CT
injector could have a named protocol “Cardiac’™ possessing the aforementioned

parameters as follows:

Table 3: Combined CT Imaging and Scanning Protocol

CT Procedure Values Entered/Stored/Recalled at

Parameters for Scanning | Console Concurrently Servicing

and Contrast Injection CT scanner and CT 1mnjector

Tube Potential 120 Kvp

Collimation 16 slices x 0.625 mm slice

thickness
Pitch 1.0

Gantry Rotation 0.5 sec per Rotation

Phase 1 Contrast Flow 4 ml/sec

Rate

Phase 1 Contrast 100 ml

Volume

Phase 2 Saline Flow
Rate

Phase 2 Saline Volume | 30 ml

Scan Trigger/Scan Manufacturer Specific

4 ml/sec

Delay
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Design of procedure parameter storage and recall within the interface of a
common console for and imaging and injector device in this capacity provides
protocol organization, convenience and productivity benefit to the clinician.

Alternatively, the operational parameters for the injection device and the
imaging equipment may be combined into a single protocol. In this regard, FIG.
20 shows various protocols that contain operational parameters for both the
injector device and the imaging equipment. As shown in FIG. 20, the combined
protocol can be displayed on a single display. An operator can use a combined
protocol to operate the injector device and the imaging equipment. These
combined protocols should allow an operator to efficiently recall operation
parameters for both injector device and the imaging equipment that have been
optimized for a specific test. As a result, the efficiency of the test and the image
quality can be improved. In FIG. 20, CT scanning and injection parameters are
given for the purpose of example only, and should not be considered as limiting
the invention.

The injection/imaging system can be particularly useful for acquiring one
or more internal images from within a patient or subject. To acquire the plurality
of images, a patient/subject may be placed on a surface, such as a bed, that 1s in
close proximity to an injector device and imaging equipment. The common
control console is typically used to select and retrieve from memory desired
operational parameters for injecting a contrast medium 1into the patient. The
parameters can be varied by the operator at the interface or alternatively, can be
included 1n a stored protocol that contains a grouping of operational parameters.
The operational parameters for the imaging equipment are also typically retrieved
or loaded onto the system by the operator. These parameters can also be
individually varied and controlled by the operator at the interface, or can be
grouped into a stored protocol that can be retrieved from memory or another
device. The protocols for both the imaging equipment and the injection device are
synchronized so that the injection/imaging system functions cooperatively and

concurrently to efficiently perform the testing. Alternatively, a combined protocol
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containing operational instructions for both the injector device and the imaging
equipment can be created and retrieved from memory.

When the patient is ready, the common control console can be used to
communicating instructions to the injection device and the imaging equipment.
The injection device can inject an effective amount of contrast medium into a
patient according to instructions it has received from the common control console.
The imaging equipment can scan the patient to acquire internal images. During
scanning, the imaging equipment can communicate scanned image data to the
common control console where the data can be stored, analyzed, printed, or the
like. If desired, the operator can typically control the scanner in a wide variety of
ways to obtain the desired images.

Other modifications and other embodiments of the invention set forth
herein will come to mind to one skilled in the art to which this invention pertains
having the benefit of the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that the invention 1s not to
be limited to the specific embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.

Further, throughout the description, where compositions are described as
having, including, or comprising specific components, or where processes or
methods are described as having, including, or comprising specific steps, 1t is
contemplated that compositions of the present invention also consist essentially
of, or consist of the recited components, and that the processes or methods of the
present invention also consist essentially of or consist of the recited steps.
Further, it should be understood that the order of steps or order for performing
certain actions are immaterial so long as the invention remains operable.
Moreover, two or more steps or actions may be conducted simultaneously with

respect to the invention disclosed herein.
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WE CLAIM:

1. A system for injecting and imaging a contrast medium 1n an

individual comprising:

a) an injector device;
b) an imaging device; and
C) a common control console operatively connected to said

injector device and said imaging device, said common control console including a
display unit and an input means, whereby the common control console can be
used to control said injector and said imaging device, and receive data from said

injector and said imaging device.

2. A system according to claim 1, wherein said common control

console includes a storage medium for recording data from said injector device

and said imaging device.

3. A system according to claim 1, wherein said display unit is a

computer monitor, LCD display, plasma display, or television monitor.

4. A system according to claim 1, wherein the common control
console includes an injector device control interface and an imaging device

control interface capable of displaying concurrently on a single display unit.

5. A system according to claim 3, wherein the injector device control
interface is displayed 1n a first region on said display unit, and the imaging device

control unit is displayed in a second region on the display unit.

6. A system according to claim 4, wherein said common control
console includes an injector device application and a separate imaging device
application, wherein said injector device application and said imaging device

application can be run concurrently.

7. A system according to claim 6, wherein said injector device

application can share data and files with said imaging device application.
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8. A system according to claim 6, wherein said imaging device

application can share data and files with said injector device application.

9. A system according to claim 1, wherein said common control

console 1s a computer system.

10. A system according to claim 9, wherein said computer system
includes an operating system that i1s capable of operating said injector device and

said imaging device.

11. A system according to claim 10, wherein said operating system 1s

Linux, Windows, Mac OS, or Unix.

12. A system according to claim 1, wherein said 1njector device, said

imaging device, and said common control console are operatively connected

through a network.

13. A system according to claim 12, wherein said network 1s wired or
wireless.

14. A system according to claim 1, wherein common control console

includes a common software application capable of operating the injection device

and the 1maging device.

15. A system according to claim 14, wherein said common software
application includes stored operational parameters for the injection device and the

imaging device.

16. A system according to claim 15, wherein said injection device
operational parameters include operational parameters selected from the group
consisting of flow rate, media, volume, pressure, phases, KVO, pause, hold, delay,

start, and stop.

17. A system according to claim 15, wherein said imaging device

operational parameters include operational parameters selected from the group
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consisting of tube current, tube voltage, collimation, pitch, detector configuration,

rotation, pause, scan delay, start, and stop.

18. A system according to claim 15, wherein said common software
application includes a database having a plurality of injection device protocols
5  that can be created, stored, and recalled on the common control console, said
injection device protocols comprising operational parameters for operating said

Injection device.

19. A system according to claim 15, wherein said common software
application includes a database having a plurality of imaging device protocols that
10  can be created, stored, and recalled on the common control console, said 1maging
device protocols comprising operational parameters for operating said imaging

device.

20. A system according to claim 15, wherein said common software
application includes a database having a plurality of combined protocols that that
15 can be created, stored, and recalled on the common control console, said
combined protocols comprising operational parameters for operating said injection

device and said imaging device.

21. A system for acquiring a plurality of internal images of a subject,

the system comprising:

20 a) an 1injector device for injecting a contrast medium into the
subject;
b) an imaging device for acquiring internal 1images of the
subject;
C) a processing unit operatively connected to said injector

25  device for sending and receiving data to and from said injector device; and
d) a common control console operatively connected to said
processing unit and said imaging device, said common control console capable of
sending and receiving data to and from said processing unit and said imaging

device.
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22. A system according to claim 21, wherein said common control

console includes a display unait.

23. A system according to claim 22, wherein said processing unit 1s

disposed in the 1njection device.

24. A system according to claim 21, wherein said processing unit

includes an operating system.

25. A system according to claim 24, wherein said processing unit

further includes remote software that 1s running on said operating system.

26. A system according to claim 25, wherein said remote software 1s
used to control said injection device, said software including: PPREMOTE
software modules, display graphics software modules, ODBC Database software
modules, PPCOMM software modules, PPRESET software modules, and

GINA.DLL software modules.

27. A system according to claim 21, wherein common control console

sends data and instructions to said injector device via said processing unit.

28. A system according to claim 27, wherein said processing unit 1s
operatively connected to said common control console through a network

connection.

29. A system according to claim 28, wherein said network connection

1s wired or wireless.

30. A system according to claim 29, wherein said control console
sends and receives data from said processing unit through an internet connection

or web browser.

31. A system according to claim 26, wherein the remote software
includes a plurality of stored protocols, said protocols comprising operational

parameters for operating said injection device.
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32. A system according to claim 21, wherein the common control

console can control the injection device and the imaging device concurrently.

33. A system according to claim 21, wherein the control console
includes a plurality of stored protocols for operating said imaging device, and said
processing unit includes a plurality of stored injector protocols for operating said
injection device, said common control console capable of selectively retrieving
and running said imaging protocols and said injection protocols, whereby said
common control console 1s capable of concurrently operating said injection device

and said 1maging device.

34. A system according to claim 26, wherein said PPREMOTE
software module comprises an executable program having program routines for

storing, managing and mathematically operating on injector data variables.

35. A system according to claim 34, wherein said PPREMOTE

software further comprises program routines to read and write to said ODBC

database files.

36.  An apparatus for modifying an existing imaging control console
Into a common control console, whereby the common control console 1s capable
of operating an injector device and an 1maging device, said apparatus comprising:
an 1njector device; and
a remote software application for operating said injector device,
wherein said remote software 1s capable of being run on an imaging control

console, whereby the common control console can remotely operate said injector

device.

37.  An apparatus according to claim 36, wherein the remote software is

capable of running in a Windows, Unix, Mac OS, or Linux environment.

38.  An apparatus according to claim 36, wherein the remote software

includes modules for operating said injector device.
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39. An apparatus according to claim 38, wherein said modules include
PPREMOTE software modules, display graphics software modules, ODBC
Database software modules, PPCOMM software modules, PPRESET software
modules, and GINA.DLL software modules.

5 40.  An apparatus according to claim 36, wherein the remote software 1s

stored on a media storage device.

41.  An apparatus according to claim 40, wherein said media storage
device 1s distributed with said injector device, and said apparatus 1s characterized

by the absence of a separate injector control device.

10 42.  An apparatus for operating an injection device and an imaging

device comprising:

a) an injection device control interface;
b) an imaging device control interface; and
C) a display unit configured to display said injection device
15 control interface and said 1maging device control interface.
43.  The apparatus according to claim 42, wherein said injection device

control interface and said imaging device control interface are displayed

simultaneously on said display unit.

44.  The apparatus according to claim 42, wherein said display unit
20  comprises:
a first display region configured to display said injection device
control
interface; and
a second display region configured to display said imaging device

25 control interface.

45.  The apparatus according to claim 42, further comprising:
a first communication connection from said display unit to an

imaging device; and
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a second communication connection from said display unit to an

injection device.

46. The apparatus according to claim 45, wherein said first
communication connection comprising:
5 said second communication connection; and
a third communication connection from said injection device to

salid 1maging device.

47.  The apparatus according to claim 45, wherein said second
communication connection comprises:
10 said first communication connection; and
a third communication connection from said imaging device to said

injection device.

48.  The apparatus according to claim 45, wherein said first

communication connection 1s established via a network.

15 49.  The apparatus according to claim 48, wherein one link of said

network 1s wireless.

50.  The apparatus according to claim 45, wherein said second

communication connection 1s established via a network.

51.  The apparatus according to claim 50, wherein one link of said

20  network is wired, wireless, or a combination thereof.

52.  An injector control device adapted to be operatively connected to
an 1maging device display, said injector control device comprising;:
a processing unit containing executable program modules that are
capable of operating an injector device; and
25 a plurality of inputs and outputs for receiving and sending data to
and from an 1njector device, and for receiving and sending data to and from an

imaging device display.
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353. The 1njector control device according to claim 52, wherein the

connection between the injector control device and the imaging device display 1s

wired, wireless, or a combination thereof.

54.  The injector control device according to claim 52, wherein said
imaging device display comprises a common control console that 1s configured to

operate an injector device remotely via said injector control device.

535. The injector control device according to claim 52, wherein said
executable program modules include operational parameters selected from the
group consisting of flow rate, media, volume, pressure, phases, KVO, pause, hold,

delay, start, and stop.

56.  The injector control device according to claim 52, wherein said
imaging device display 1s operatively connected to said injector control device

through a network connection.

57.  The injector control device according to claim 56, wherein said

network connection comprises sending and receiving data through a web browser.

58. A method for operating medical equipment comprising the steps
of:
a) interacting with an ijection device control interface;
b) interacting with an imaging device control interface; and
C) displaying said 1njection device control interface and said

imaging device control interface on a common display unit.

59.  The method according to claim 58, wherein said injection device
control interface and said imaging device control interface are displayed

simultaneously on said display unit.

60.  The method according to claim 59, wherein said step of displaying

comprises the steps of:

a) displaying said injection device control interface 1n a first

display region; and
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b) displaying said imaging device control interface 1n a second

display region.

61.  The method according to claim 58, further comprising the steps of:
a) establishing communication from said display unit to an
1imaging device; and
b) establishing communication from said display unit to an

injection device.

62.  The method according to 61, wherein said step of establishing
communication from said display unit to said imaging device comprises the step
of:

a) sending data from said display unit to said injection device;

and

b) relaying said data from said injection device to said

1maging device.

63.  The method according to claim 61, wherein said step of
establishing communication from said display unit to said injection device
comprises the step of:

a) sending data from said display unit to said imaging device;
and

b) relaying said data from said imaging device to said

1njection device.

64.  The method of claim 61, wherein said step of establishing

communication from said display unit to said imaging device comprises the step

of:

sending data from said display unit to said imaging device via a network.

65. The method of claim 64, wherein said network 1s wired, wireless,

or a combination thereof.
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66.  The method of claim 61, wherein said step of establishing
communication from said display unit to said injection device comprises the step

of:

sending data from said display unit to said injection device via a network.

67. The method of claim 66, wherein one link of said network 1s

wireless, wired, or a combination thereof.

68. A method for operating an injector device and an imaging device

from a common control console comprising the steps of:

a) displaying an injector device control interface on a display
unit;

b) displaying an imaging device control interface on the
display unit;

c) sending operational instructions from the common control

console to the injector device, and optionally, receiving data to common control

console from said injector device;

d) sending operational instructions from the common control

console to the imaging device;

¢) injecting a contrast medium into a subject with said injector
device;

f) scanning said subject with said imaging device;

o) acquiring a plurality of internal images of the subject; and

h) sending said images from said imaging device to said

common control console.

69.  The method according to claim 68, wherein said display unit
includes a first display region for the injector device control interface, and a

second display region imaging device control interface.

70.  The method according to claim 68, wherein the injector device and

the imaging device share a common interface.
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71. The method according to claim 68, wherein the common control
console includes a database for storing operational parameters for operating the

injector device and the imaging device.

72. The method according to claim 71, wherein the database contains a
plurality of protocols that are capable of retrieval by said common control
console, said protocols containing pre-stored operational parameters for operating
the injector device, the imaging device, or combined protocols for operating said

injector device and said imaging device concurrently.

73.  The method according to claim 72, wherein the steps of sending
instructions to said injector device or said imaging device, further include the
steps of:

selecting and retrieving a protocol from said database;
loading said protocol on said common control console; and
starting said protocol, whereby said protocol sends instructions to

the injector device, imaging device, or both devices.

74. A method according to claim 68, wherein said injector device
control interface and said imaging device control interface are running

concurrently on said common control console.

75. A method according to claim 68, wherein said common control
console sends and receives data from said injector device and said imaging device

through a network connection.

76. A method according to claim 75, wherein said network connection

1s wired or wireless.

77. A method according to claim 68, further comprnsing the step of

displaying said images on said display unit.
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