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(57) Abrégé/Abstract:

An infusion system includes an intravenous pole, a pump device, a power supply device, a computer processing device, and
conduit. The intravenous pole includes a bottom portion adjacent a bottom end, an upper portion adjacent a top end, and a hollow

shaft. The pump device is attached to the upper portion

of the intravenous pole. The power supply device is attached to the bottom

portion of the intravenous pole. The computer processing device is attached to the bottom portion of the intravenous pole. The
conduit extends within the hollow shaft of the intravenous pole. The conduit connects the pump device, the power supply device,

and the computer processing device.
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(57) Abstract: An infusion system includes an intravenous pole,
a pump device, a power supply device, a computer processing
device, and conduit. The intravenous pole includes a bottom
portion adjacent a bottom end, an upper portion adjacent a top
end, and a hollow shaft. The pump device is attached to the up-
per portion of the intravenous pole. The power supply device is
attached to the bottom portion of the intravenous pole. The
computer processing device is attached to the bottom portion of
the intravenous pole. The conduit extends within the hollow
shaft of the intravenous pole. The conduit connects the pump
device, the power supply device, and the computer processing
device.
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INTRAVENOUS POLE INTEGRATED POWER, CONTROL, AND
COMMUNICATION SYSTEM AND METHOD FOR AN INFUSION PUMP

FIELD OF THE DISCLOSURE

[001] The disclosure relates to an intravenous (V) pole-mounted integrated
infusion system and method in which the power, control, and communication
devices are attached as one or more different units to the intravenous pole in
one or more different locations remote from the pump device. More particularly,
the disclosure relates to providing physical support of the pump device with the
IV pole, while moving power, control, and communication systems out of the
pump and out of physical supporting relationship with the pump. Furthermore,
the disclosure relates to arranging an infusion system to eliminate single points
of failure and to reduce the risk of tipping when the pump device is attached to

an |V pole, especially a wheeled, portable IV pole.

BACKGROUND OF THE DISCLOSURE

[002] Infusion systems and methods are used to deliver infusion fluid into a
patient’s body. Typically infusion systems and methods utilize a single
integrated or modular system, containing a pump, a computer processor, a
communication unit, an alarm device, and a power-delivery device, attached to
an upper portion of an intravenous pole. However, containing these functions
all in one device may result in single points of failures, may make maintenance
difficult, may decrease optimization, and may lead to reliability or stability
issues. Other modular device systems typically include a master unit interface

1
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module and attachable functional units such as pump and patient monitoring
modules. However, the modules need to be attached to the master user
interface module for power and command. The resulting system often still have
reliability and stability issues.

[003] An infusion system and method is needed to resolve one or more issues

of one or more of the existing infusion systems or methods.

SUMMARY OF THE DISCLOSURE

[004] In one embodiment of the disclosure, an infusion system includes an
intravenous pole, a pump device, a power supply device, a computer
processing device, and conduit. The intravenous pole includes a bottom portion
adjacent a bottom end, an upper portion adjacent a top end, and a hollow shaft.
The pump device is attached to the upper portion of the intravenous pole. The
power supply device is attached to the bottom portion of the intravenous pole.
The computer processing device is attached to the bottom portion of the
intravenous pole. The conduit extends within the hollow shaft of the
intravenous pole. The conduit connects the pump device, the power supply
device, and the computer processing device.

[005] In another embodiment of the disclosure, an infusion system includes an
intravenous pole, a pump device, a display device, an input device, a power
supply device, an alarm device, a computer processing device, a wireless
communication device, an impedance matching circuit, and conduit. The

intravenous pole includes an antenna, a bottom portion adjacent a bottom end,
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an upper portion adjacent a top end, and a hollow shaft. The pump device is
attached to the upper portion of the intravenous pole. The display device is
attached to the upper portion of the intravenous pole. The input device is
attached to the upper portion of the intravenous pole. The power supply device,
including a plurality of redundant power supply devices, is attached to the
bottom portion of the intravenous pole. The alarm device, including a plurality
of redundant alarm devices, is attached to the bottom portion of the intravenous
pole. The computer processing device, including a plurality of redundant
computer processing devices, is attached to the bottom portion of the
intravenous pole. The wireless communication device includes the intravenous
pole itself, an antenna embedded within the intravenous pole, or is attached to
the bottom portion of the intravenous pole. The impedance matching circuit is
attached to the intravenous pole. The conduit extends within the hollow shaft of
the intravenous pole. The conduit connects the pump device, the display
device, the input device, the power supply device, the alarm device, the
computer processing device, the wireless communication device, and the
impedance matching circuit.

[006] In still another embodiment of the disclosure, a method of
manufacturing, setting up, or using an infusion system is disclosed. In one step,
a pump device is attached to an upper portion, adjacent a top end, of an
intravenous pole. In another step, a power supply device and a computer
processing device are attached to a bottom portion, adjacent a bottom end, of

the intravenous pole. In an additional step, conduit is extended within a hollow
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shaft of the intravenous pole to connect the pump device, the power supply, and
the computer processing device.

[007] These and other features, aspects and advantages of the disclosure will
become better understood with reference to the following drawings, description

and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[008] Figure 1 illustrates a back view of one embodiment of an infusion system;
and

[009] Figure 2 illustrates a flowchart of one embodiment of a method for

manufacturing, setting up, or using an infusion system.

DETAILED DESCRIPTION OF THE DISCLOSURE

[010] The following detailed description is of the best currently contemplated
modes of carrying out the disclosure. The description is not to be taken in a
limiting sense, but is made merely for the purpose of illustrating the general
principles of the disclosure, since the scope of the disclosure is best defined by
the appended claims. It is noted that the Figures are purely for illustrative
purposes and are not to scale.

[011] The disclosure relates to an integrated intravenous pole based infusion
system in which power, control, switch, alarm, and communication devices are
attached to an intravenous pole at a separate location as a pump device, an

input device, and a display device. This allows for separate optimization of the
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pump device, the input device, and the display device relative to the power,
control, switch, alarm, and communication devices allowing for improved
reliability of the infusion system and easier maintenance and upgrade ability. In
one embodiment, the power, control, switch, alarm, and communication devices
may comprise one integrated unit attached at a bottom portion of the
intravenous pole and the pump device, the input device, and the display device
may comprise a second integrated unit attached at an upper portion of the
intravenous pole. In another embodiment, the power, control, switch, alarm,
and communication devices may each comprise separate devices attached at
the bottom portion of the intravenous pole and the pump device, the input
device, and the display device may comprise separate devices attached at the
upper portion of the intravenous pole. The stability of the intravenous pole is
improved by attaching the power, control, switch, alarm, and communication
devices at the bottom portion of the intravenous pole while the pump device, the
input device, and the display device are attached at the upper portion of the
intravenous pole.

[012] Figure 1 illustrates a back view of one embodiment of an infusion system
10. The infusion system 10 comprises an information reader 7, an intravenous
pole 12, a securement device 11, a pump device 14, an input device 15, a
display device 17, a server 13, a power supply device 16, a computer
processing device 18, conduit 20, a switch device 21, an alarm device 22, a
communication device 24, an impedance matching circuit 27, and one or more

wheels 29. In other embodiments, any number of these components may be
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used, one or more of these components may not be used, one or more of these
components may be combined into one component, or one or more additional
components may be added. For instance, in one embodiment server 13 may
include power supply device 16, computer processing device 18, switch device
21, alarm device 22, communication device 24, and impedance matching circuit
27 as one integrated component. Similarly, in one embodiment pump device
14, input device 15, and display device 17 may comprise one integrated
component. In other embodiments, a plurality of the pump devices 14 can be
attached to the same intravenous pole 12 using a power and data bus
architecture with the same conduit 20. In still other embodiments, each of these
components may comprise separate integrated components, or the components
can be combined, integrated, or separated in any possible combination.

[013] The intravenous pole 12 comprises a bottom portion 12A adjacent a
bottom end 12B, an upper portion 12C adjacent a top end 12D, a hollow shaft
12E, and mounting devices 12F. In one embodiment, the bottom portion 12A is
defined as being in a range of 10 to 50 percent of the bottom length of the
intravenous pole 12, and the upper portion 12C is defined as being in a range of
10 to 50 percent of the top length of the intravenous pole 12. In another
embodiment, the bottom portion 12A is defined as being in a range of 10 to 30
percent of the bottom length of the intravenous pole 12, and the upper portion
12C is defined as being in a range of 10 to 30 percent of the top length of the
intravenous pole 12. In still other embodiments, the percent lengths of the

bottom portion 12A and the upper portion 12C of the intravenous pole 12 may
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vary.

[014] The bottom end 12B of the intravenous pole 12 comprises a base to
which the wheels 29 are attached. The wheels 29 are configured to rollon a
ground or floor surface 26 with the intravenous pole 12 extending vertically
upwards from the ground or floor surface 26. The mounting devices 12F are
used to mount the information reader 7, the securement device 11, the server
13, the pump device 14, the input device 15, the display device 17, the power
supply device 16, the computer processing device 18, the swiich device 21, the
alarm device 22, the communication device 24, and the wheels 29 to the
intravenous pole 12. The mounting devices 12F may comprise fasteners,
clamps, or other types of attachment devices.

[015] The intravenous pole 12 itself comprises a monopole antenna. In one
embodiment, the intravenous pole 12 may be metallic. In another embodiment,
the intravenous pole 12 may be non-metallic, such as a PVC pipe, and may
comprise an embedded antenna 12H within the intravenous pole 12. The
communication device 24 is attached to the bottom portion 12A of the
intravenous pole 12. The communication device 24 comprises a wireless
transmitter and a wireless receiver, with an appropriate antenna impedance
matching circuit 27, which may comprise a single component or separate
components. In other embodiments, any number of wireless transmitters and
wireless receivers may be utilized. In still other embodiments, the antenna
impedance matching circuit 27 may comprise a portion of the intravenous pole

12. Through the monopole antenna of the intravenous pole 12 itself and the
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communication device 24, the infusion system 12 may be configured to transmit
and receive information between the computer processing device 18 and one or
more remote devices 25 wirelessly. The one or more remote devices 25 may
comprise a display, an input device, an output device, a computer, a phone, a
tablet, a personal digital assistant, a portable device, a handheld personal
device, a wireless device, or another type of remote device. In other
embodiments, the intravenous pole 12 and the communication device 24 may
vary in quantity, configuration, attachment, location, and function.

[016] The conduit 20 extends within the hollow shaft 12E of the intravenous
pole 12. The hollow shaft 12E may extend from the bottom end 12B to the top
end 12D of the intravenous pole 12. In other embodiments, the configuration of
the hollow shaft 12E may vary. The conduit 20 connects the information reader
7, the server 13, the pump device 14, the input device 15, the display device 17,
the power supply device 16, the computer processing device 18, the switch
device 21, the alarm device 22, and the communication device 24. In other
embodiments, one or more of the components may be attached to one another
wirelessly using WiFi, Bluetooth, RF or other technology. The conduit 20
comprises data and power cables. The conduit 20 may be retractable and may
be configured to extend from the hollow shaft 12E through the top end 12D of
the intravenous pole 12 to connect to any of the components. The conduit 20
may also be configured to extend through any number of openings 12G in the
intravenous pole 12 to connect to any of the components. In other

embodiments, the conduit 20 may vary in quantity, configuration, attachment,
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location, and function.

[017] The pump device 14 is attached to the upper portion 12C of the
intravenous pole 12. The pump device 14 is configured to pump infusion fluid
from an infusion container 9 through tubing (not shown) to a patient. The
securement device 11 is attached to the intravenous pole 12 and holds the
infusion container 9. The securement device 11 may comprise a hook, a clip, a
clamp, or any type of securement device. An information reader 7 is attached
to the securement device 11. The information reader 7 is configured to read
information 9a (such as included in a bar-code label or other type of label) off
the infusion container 9 regarding the infusion fluid located within the infusion
container 9 and transmit the information 9a to the computer processing device
18 for use in operating the pump device 14. The information reader 7 may
comprise a bar code reader, a digital reader, an optical reader, or another type
of reader.

[018] The pump device 14 may comprise a motor 14A for pumping infusion
fluid, a pumping chamber 14B through which the infusion fluid is pumped, a
local controller 14C for controlling the input device 15 and the display device 17,
and sensors 14D for detecting the infusion fluid within the pumping chamber
14B and for monitoring the motor 14A. The input device 15 which is configured
to allow entry of information, and the display device 17 which is configured to
display information both may be in wired communication with the pump device
14 and the computer processing device 18. In one embodiment, the pump

device 14 may include the input device 15 and the display device 17. In other
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embodiments, the pump device 14, input device 15, and display device 17 may
comprise separate components which are all attached to the upper portion 12C
of the intravenous pole 12. In still other embodiments, the pump device 14,
input device 15, and display device 17 may vary in quantity, configuration,
attachment, location, and function.

[019] The power supply device 16 is attached to the bottom portion 12A of the
intravenous pole 12. The power supply device 16 is configured to supply power
to the information reader 7, to the pump device 14, to the input device 15, to the
display device 17, to the computer processing device 18, to the switch device
21, to the alarm device 22, and to the communication device 24. The power
supply device 16 may comprise a plurality of redundant power supply devices.
The power supply device 16 may comprise a plurality of alternating current and
direct current power supplies, a plurality of alternating current and direct current
converter modules, and a plurality of batteries. A m + n (m and n comprising
integers) protection scheme may be used to back-up the primary power supply.
Moreover, a m+n (m and n comprising integers) protection scheme may be
used to back-up the primary battery. All power supplies may be switched on
and when one primary power supply fails the output may be switched to the
backup power supply. In one embodiment, IEC-60601-1 ed.2 and ed.3
alternating current and direct current converter modules may be utilized. The
power supply device 16 may comprise a smart battery charger for an entire
battery pack. The power supply device 16 may utilize any type or number of

batteries. In other embodiments, the power supply device 16 may vary in

10
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quantity, configuration, attachment, location, and function.

[020] The computer processing device 18 is attached to the bottom portion 12A
of the intravenous pole 12. The computer processing device 18 is configured to
control the information reader 7, the pump device 14, the input device 15, the
display device 17, the power supply device 16, the swiich device 21, the alarm
device 22, and the communication device 24. The computer processing device
18 may comprise a plurality of redundant computer processing devices. A m +
n (m and n comprising integers) protection scheme may be used to back-up the
primary computer processing device. All the redundant computer processing
devices may be turned on at the same time and may be hot swappable. The
redundant computer processing devices may comprise a plurality of redundant
central processing unit boards and a plurality of redundant solid state memories
such as static-random-access-memory or flash. A m + n (m and n comprising
integers) protection scheme may be used to back-up the primary memory
module. The redundant computer processing devices may comprise a plurality
of redundant hard disk drives. A m + n (m and n comprising integers) protection
scheme may be used to back-up the primary hard disk.

[021] The switch device 21 is configured to switch between redundant
components such as redundant power supply devices 16, redundant computer
processing devices 18, redundant alarm devices 22, and redundant
communication devices 24 in order to control/determine which redundant
component is being used. In other embodiments, any of the components of the

infusion system 10 may be made redundant and the switch device 21 may

11
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control which redundant component is being used at any given time.

[022] All versions of infusion pump device software that may be used for the
pump device 14 may be installed in one or more databases that resides in the
computer processing device 18. When a new or updated pump device 14 is
connected to the conduit 20 the appropriate software version may automatically
be identified, and the infusion system 10 may automatically configure with the
matched pair of the new or updated pump device 14 and the appropriate
identified software version. The pump device 14 may be separately optimized
for any computer processing device 18 design. The computer processing
device 18 may be separately optimized for any pump device 14 design.
Upgrade of the pump device 14 and upgrade of the computer processing device
18 may be completely independent of one another. In other embodiments, the
computer processing device 18 may vary in quantity, configuration, attachment,
location, and function.

[023] The alarm device 22 is attached to the bottom portion 12A of the
intravenous pole 12. The alarm device 22 is configured to sound or visualize an
alarm when one or more conditions of the pump device 14 are met as
ascertained by the computer processing device 18. The alarm device 22 may
comprise a plurality of redundant alarm devices. In other embodiments, the
alarm device 22 may vary in quantity, configuration, attachment, location, and
function.

[024] IEC-60601-1 ed.3 requires that intravenous poles be mechanically stable

so that they do not tip over. The attachment of the power supply device 16, the

12
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computer processing device 18, the switch device 21, the alarm device 22, and
the communication device 24 at the bottom portion 12A of the intravenous pole
12 increases the stability of the infusion system 10, especially when the wheels
29 are used to move the infusion system 10 over the ground or floor surface 26.
[025] In other embodiments, the infusion system 10 may vary in configuration,
components, and function.

[026] Figure 2 illustrates a flowchart of one embodiment of a method 30 for
manufacturing, setting up, and/or using an infusion system. The infusion
system 10 of Figure 1 may be utilized in implementing the method 30 of Figure
2. In other embodiments, the method 30 of Figure 2 may utilize varying infusion
systems. In step 32, an information reader, a pump device, an input device,
and a display device are attached to an upper portion, adjacent a top end, of an
intravenous pole. In one embodiment, the pump device may include the input
device and the display device. In another embodiment, the pump device, the
input device, and the display device may comprise varying components. In still
other embodiments, the pump device, the input device, and the display device
may be combined or separated in any combination. In step 34, a server
including a power supply device, a computer processing device, a switch
device, an alarm device, and a communication device (which may include an
impedance matching circuit) is attached to a bottom portion, adjacent a bottom
end, of the intravenous pole. In one embodiment, the power supply device, the
computer processing device, the switch device, the alarm device, and the

communication device may all comprise the same device comprising the server.

13
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In another embodiment, the power supply device, the computer processing
device, the switch device, the alarm device, and the communication device may
comprise separate devices or may be combined or separated in any
combination. Any of the power supply device, the computer processing device,
the switch device, the alarm device, and the communication device, or any
other components of the infusion system, may comprise multiple devices which
are redundant.

[027] In step 36, conduit is extended within a hollow shaft of the intravenous
pole to connect the information reader, the pump device, the input device, the
display device, the power supply device, the computer processing device, the
switch device, the alarm device, and the communication device (which may
include an impedance matching circuit). In one embodiment, step 36 may
comprise extending retractable conduit from the hollow shaft of the intravenous
pole through a top end of the intravenous pole to connect to any of the
components of the infusion system. In another embodiment, step 36 may
comprise extending the conduit through one or more varied location openings of
the intravenous pole to connect the conduit to any of the components of the
infusion system.

[028] In step 38, the information reader, the pump device, the input device, the
display device, the computer processing device, the switch device, the alarm
device, and the communication device (which may include an impedance
maitching circuit) are powered with the power supply device. In one

embodiment, step 38 may comprise powering the information reader, the pump

14
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device, the input device, the display device, the computer processing device,
the switch device, the alarm device, and the communication device with
redundant power supply devices with the switch device controlling which
redundant component is used at any given time. In one embodiment, the power
supply device may comprise a plurality of alternating current and direct current
power supplies, a plurality of alternating current and direct current converter
modules, and a plurality of batteries. In other embodiments, the power supply
device may vary.

[029] In step 40, the information reader, the pump device, the input device, the
display device, the power supply device, the switch device, the alarm device,
and the communication device are controlled with the computer processing
device. In another embodiment, step 40 may comprise controlling the
information reader, the pump device, the input device, the display device, the
power supply device, the switch device, the alarm device, and the
communication device with redundant computer processing devices.

[030] Instep 42, information is entered into the input device and the
information is utilized by the computer processing device to control the pump
device. In one embodiment, step 42 may further comprise displaying
information on the display device. In step 44, signals containing information are
transmitted and received between the computer processing device and one or
more remote devices using the intravenous pole as an antenna and/or using the
communication device, either of which may include an impedance matching

circuit. The communication device may comprise a wireless transmitter and a

15
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wireless receiver which may comprise the same or different components.

[031] In other embodiments, one or more of the steps of the method 30 may be
varied in substance or order, one or more of the steps of the method 30 may not
be followed, or one or more additional steps may be added to the method 30.

In still other embodiments, the method 30 may vary further.

[032] It should be understood, of course, that the foregoing relates to
exemplary embodiments of the disclosure and that modifications may be made
without departing from the scope of the disclosure as set forth in the following
claims. It is noted for construction of the claims that the multiple devices of any
single claim can be combined with one another into one integrated device, can
comprise separate devices, or can be combined, integrated, or separated in any

combination unless otherwise explicitly specified in the claim.

16



THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An infusion system comprising:

an intravenous pole comprising a bottom portion adjacent a bottom end, an
upper portion adjacent a top end, and a hollow shaft;

a pump device positioned on the upper portion of the intravenous pole, the pump
device configured to be attached to the upper portion of the intravenous pole by a first
mounting device;

a power supply device positioned on the bottom portion of the intravenous pole,
the power supply device configured to provide energy to the pump device;

a computer processing device positioned on the bottom portion of the
intravenous pole, the computing processing device configured to be attached to the
bottom portion of the intravenous pole by a second mounting device;

a conduit extending within the hollow shaft of the intravenous pole, wherein the
conduit connects the pump device, the power supply device, and the computer
processing device; and

wherein the power supply device and the computer processing device comprise
a single integrated bottom unit.

2. The infusion system of claim 1 wherein the intravenous pole

comprises an antenna.

3. The infusion system of claim 1 further comprising a wireless

communication device comprising the intravenous pole itself or attached to the

bottom portion of the intravenous pole.

4. The infusion system of claim 1 further comprising a display device and

an input device both attached to the upper portion of the intravenous pole.

5. The infusion system of claim 1 wherein the power supply device

comprises a plurality of redundant power supply devices.

6. The infusion system of claim 1 wherein the power supply device

comprises a plurality of alternating current and direct current power supplies, a

plurality of alternating current and direct current converter modules, and a plurality of

batteries.

7. The infusion system of claim 1 wherein the computer processing
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device comprises a plurality of redundant computer processing devices.
8. The infusion system of claim 1 further comprising an alarm device
attached to the bottom portion of the intravenous pole.
9. The infusion system of claim 8 wherein redundant alarm devices are
attached to the bottom portion of the intravenous pole.
10.  The infusion system of claim 1 wherein the conduit is retractable and
extends from the hollow shaft through the top end on the intravenous pole.
11.  The infusion system of claim 1 further comprising an impedance
matching circuit comprising or attached to the intravenous pole.
12. A method of manufacturing, setting up, or using an infusion
system comprising:
positioning a pump device on an upper portion, adjacent a top end, of an
intravenous pole, the pump device attached by a first mounting device;
positioning a power supply device and a computer processing device on a bottom
portion, adjacent a bottom end, of the intravenous pole, the power supply device attached by a
second mounting device, wherein the power supply device and the computer processing device
comprise a single integrated bottom unit; and
extending a conduit within a hollow shaft of the intravenous pole to connect the pump
device, the power supply, and the computer processing device.
13. The method of claim 12 further comprising powering the pump device
and the computer processing device with the power supply device, and controlling

the pump device with the computer processing device.

14. The method of claim 12 further comprising transmitting or
receiving signals using the intravenous pole as an antenna.

15. The method of claim 12 further comprising attaching a
communication device to the bottom portion of the intravenous pole, and
transmitting and receiving signals using the communication device.

16. The method of claim 15 further comprising attaching an impedance
matching circuit to the intravenous pole.

17.  The method of claim 12 further comprising attaching an alarm device to
the bottom portion of the intravenous pole, connecting the alarm device to the power
supply device and the computer processing device with the conduit, powering the
alarm device with the power supply device, and controlling the alarm device with the

computer processing device.
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18.  The infusion system of Claim 1, wherein the single integrated bottom unit
is tapered such that a base portion is wider than a top portion.

19.  The infusion system of Claim 4, wherein the pump device, display
device, and input device comprise a single integrated top unit.

20. The infusion system of Claim 19, wherein the top integrated unit is

positioned directly over the bottom integrated unit.
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ATTACHING AN INFORMATION READER, A PUMP DEVICE, AN INPUT 32
DEVICE AND A DISPLAY DEVICE TO AN UPPER PORTION, ADJACENT -
A TOP END, OF AN INTRAVENOUS POLE

v

ATTACHING A SERVER INCLUDING A POWER SUPPLY DEVICE, A 34
COMPUTER PROCESSING DEVICE, A SWITCH DEVICE, ANALARM [/
DEVICE, AND A COMMUNICATION DEVICE (WHICH MAY INCLUDE AN
IMPEDANCE MATCHING CIRCUIT) TO ABOTTOM PORTION, ADJACENT
A BOTTOM END, OF THE INTRAVENOUS POLE

v

EXTENDING CONDUIT WITHIN A HOLLOW SHAFT OF THE INTRAVENOUS| 36
POLE TO CONNECT THE INFORMATION DEVICE, THE PUMP DEVICE, |
THE INPUT DEVICE, THE DISPLAY DEVICE, THE POWER SUPPLY
DEVICE, THE COMPUTER PROCESSING DEVICE, THE SWITCH DEVICE,
THE ALARM DEVICE, AND THE COMMUNICATION DEVICE

v

POWERING THE INFORMATION READER, THE PUMP DEVICE, THE 38
INPUT DEVICE, THE DISPLAY DEVICE, THE COMPUTER PROCESSING e
DEVICE, THE SWITCH DEVICE, THE ALARM DEVICE, AND THE
COMMUNICATION DEVICE WITH THE POWER SUPPLY

v

CONTROLLING THE INFORMATION READER, THE PUMP DEVICE, THE 40
INPUT DEVICE, THE DISPLAY DEVICE, THE POWER SUPPLY DEVICE, |
THE SWITCH DEVICE, THE ALARM DEVICE, AND THE
COMMUNICATION DEVICE WITH THE COMPUTER PROCESSING

v

ENTERING INFORMATION INTO THE INPUT DEVICE OF THE PUMP 42
DEVICE, AND UTILIZING THE INFORMATION BY THE COMPUTER e
PROCESSING DEVICE TO CONTROL THE PUMP DEVICE

v

TRANSMITTING AND RECEIVING SIGNALS CONTAINING INFORMATION
BETWEEN THE COMPUTER PROCESSING DEVICE AND ONE OR MORE 44
REMOTE DEVICES USING THE INTRAVENOUS POLE AS AN ANTENNA -
AND/OR USING THE COMMUNICATION DEVICE, EITHER OF WHICH MAY
INCLUDE AN IMPEDANCE MATCHING CIRCUIT

FIG. 2
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