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DISPLAYING A BARCODE ON A DISPLAY OF AN INFUSION PUMP

BACKGROUND

[0001] Use of an infusion pump in conjunction with a Bar Code Medical
Administration (BCMA) system requires that the infusion pump present a
barcode. Typically, this barcode is manually attached or adhered to an
infusion channel of an infusion pump. This barcode is scanned to associate a
medication order with the infusion channel. The use of this approach has
many issues. For example, correlation of the BCMA systems identification
information with that of other means (e.g., wireless networking), cleaning of

the infusion pump, barcode label loss and subsequent replacement.

[0002] Moreover, the symbology, format and content of the barcode used to
identify the pump channel is specific to the BCMA system used. The
manufacturer of the infusion pump’s barcode is not used, and there is no

universal standard for the barcodes compatible with BCMA systems.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figs. 1-3 illustrate examples of an infusion pump system, in

accordance with embodiments of the present technology.

[0004] Fig. 4 illustrates an example of a method for displaying a barcode
on a display of an infusion pump system, in accordance with an embodiment

of the present technology.

[0005] The drawings referred to in this description should be understood

as not being drawn to scale except if specifically noted.
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DESCRIPTION OF EMBODIMENTS

[0006] Reference will now be made in detail to embodiments of the present
technology, examples of which are illustrated in the accompanying drawings.
While the technology will be described in conjunction with various
embodiment(s), it will be understood that they are not intended to limit the
present technology to these embodiments. On the contrary, the present
technology is intended to cover alternatives, modifications and equivalents,
which may be included within the spirit and scope of the various embodiments

as defined by the appended claims.

[0007] Furthermore, in the following description of embodiments, numerous
specific details are set forth in order to provide a thorough understanding of
the present technology. However, the present technology may be practiced
without these specific details. In other instances, well known methods,
procedures, components, and circuits have not been described in detail as not

to unnecessarily obscure aspects of the present embodiments.

[0008] Figure 1 depicts an embodiment of infusion pump system 100.
Infusion pump system includes infusion pump 110. Infusion pump 110
includes at least one infusion channel 120 for providing an order of medication

to a patient.



WO 2012/128986 PCT/US2012/028799

[0009] Infusion pump 110 also includes at least one display 130. Display
130 is for rendering a scannable barcode 150 generated by barcode

generator 140.

[0010] Additionally, display 130 displays user-readable information. For
example, in addition to displaying barcode 150, display 130 also displays
information such as, a name of the pump, patient name, drug dosage, etc that

are able to be read by a user.

[0011] In one embodiment, display 130 is a transmissive display (e.g.,
backlit LCD display) with sufficient contrast and resolution such that an image
scanner is able to scan barcode 150. In another embodiment, display 130 is

a reflective display (e.g., electronic paper).

[0012] Barcode 150 is any optical machine-readable representation of data.
For example, a 2-D barcode. In general, barcode 150 uniquely identifies
infusion channel 120. For example, barcode 150 is utilized to associate

infusion channel 120 to an infusion order.

[0013] In one embodiment, barcode 150 includes a Uniform Resource
Locator (URL). When scanned by an appropriate configured mobile device, a
browser on the mobile device is able to view the given web page associated
with the URL and display its contents. Moreover, this functionality allows a
user access to context-sensitive instruction material (e.g., videos, diagrams,

etc.) or to information on a particular device alarm or maifunction.
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[0014] Barcode 150 can be static information or dynamically changing

information, which will be described in detail below.

[0015] Barcode generator 140 receives input 145 to facilitate in generating
barcode 150. Input 145 can be, but is not limited to, configuration data,
unique device data and system state. Barcode generator 140 assures that
each barcode is compatible with the barcoding application (e.g., a BCMA

system) in use.

[0016] In one embodiment, barcode generator 140 dynamically génerates
barcodes for display on display 130. For example, display 130 dynamically
displays a first dynamic barcode when infusion pump is at a first state and
dynamically displays a second dynamic barcode when infusion pump is at a
second state. In another example, display 130 initially displays a barcode
indicating a channel identifier, but changes to displaying a barcode indicating
infusion status in response to a clinician pressing a button/key on infusion

pump 110.

[0017] Unique device data is information particular to infusion pump 110
and/or infusion channel 120. For example, model number, serial number or

MAC address, efc.
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[0018] System state information allows barcode generator 140 to change
the generated barcode that is rendered on the display to dynamically change

in real-time according to the current state of infusion pump system 100.

[0019] Configuration data is information associated with the current
configuration of infusion pump 110. It specifies what is to be displayed on

display 130 for each applicable system state.

[0020] In one embodiment, configuration data indicates how to construct the
data to be encoded into barcode 150. For example, data to be encoded may
include a fixed field plus a field containing the device serial number. In
another example, the barcode data could be a unique identifier generated by

a particular rule from the device serial number and/or model number.

[0021] In another embodiment, configuration data includes a specification of
the format, symbology and encoding used to create the barcode image from
the barcode data. For example, configuration data can be configuration data
from a plurality of different BCMA systems. Moreover, the configuration data
can be stored on memory on infusion pump 110 or from an external

configuration system.

[0022] In a further embodiment, a user specifies a configuration by selecting
support for a particular BCMA system or by making lower level, more granular

choices. The configuration may be applied through device settings or via a
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clinical dataset. Moreover, configurations may be institution wide or vary by

care area.

[0023] Input 145 can include dynamic data (e.g., configuration data and/or
system state) such as, but not limited to, medication order information,
infusion status, drug information, dosage information, volume infused, volume

remaining, patient ID, clinician ID, etc.

[0024] Accordingly, infusion pump system 100 can utilize the dynamic data
to aid in charting. For example, to facilitate in populating an automated flow
sheet or Electronic Medication Administration Record (eéMAR). The dynamic
information can be used to confirm handling of an automated order that is

transmitted back to a medication administration system.

[0025] Barcode scanner 180 is for scanning barcode 150 rendered on
display 130. Barcode scanner 180 can be any scanner capable of scanning

barcode 150 displayed on display 130.

[0026] In one embodiment, display 130 is integrated into infusion pump 110.
For example, display 130 is integrated in the form factor of infusion pump 110.

In particular, display 130 is integrated into infusion channel 120.

[0027] In another embodiment, display 130 is a separate component that is

attached to a legacy infusion pump or infusion channel. Accordingly, display
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130 includes barcode generator 140 or is able to wirelessly receive barcode

150 from barcode generator located in another medical system.

[0028] Display 130 is disposed at a location that the correspondence

between the infusion channel and the barcode is obvious to a clinician.

[0029] Figure 2A depicts an embodiment of infusion pump 210A. Infusion
pump 210A is similar to infusion pump 110. Accordingly, infusion pump 210A

operates in a similar fashion as infusion pump 110.

[0030] However, infusion pump 210A includes infusion channels 220-222
and displays 230-232 correspondingly associated with infusion channels 220-
222. |t should be appreciated that infusion pump 210A can include any

number of infusion channels.

[0031] In one embodiment, infusion channels 220-222 are integrated in

infusion pump 210A.

[0032] Barcode generator 140 generates barcodes 250-252 that are

correspondingly displayed on displays 230-232.

[0033] Figure 2B depicts an embodiment of infusion pump 210B. Infusion
pump 210B is similar to infusion pump 210A. Accordingly, infusion pump

210B operates in a similar fashion as infusion pump 210A.
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[0034] However infusion channels 220-222 are modular components that
are associated with infusion pump 210B. It should be appreciated that

infusion pump 210B can include any number of infusion channels.

[0035] Barcode generators 240-242 are a part of or integrated with infusion

channels 220-222, respectively.

[0036] Figure 3 depicts an embodiment of infusion pump 310. Infusion
pump 310 is similar to infusion pumps 110, and 210A-B. Accordingly, infusion

pump 310 operates in a similar fashion as infusion pumps 110, and 210A-B.

[0037] However, infusion pump 310 includes display 330 associated with
infusion channels 320-322. In one embodiment, infusion channels 320-322
are modular infusion channels. It should be appreciated that infusion pump

310 can include any number of infusion channels.

[0038] Barcode generator 140 generates barcodes 350-352 that are
associated with infusion channels 320-322, respectively. As such, display
330 is able to display a barcode associated with a selected infusion channel.
For example, display 330 renders barcode 350 when infusion channel 320 is

selected.

[0039] Display 330 can be integrated within infusion pump 310 or can be a

separate from infusion pump 310.
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[0040] Figure 4 depicts an embodiment of a method 400 for displaying a
barcode on a display of an infusion pump system. In various embodiments,
method 400 is carried out by processors and electrical components under the
control of computer readable and computer executable instructions. The
computer readable and computer executable instructions reside, for example,
in a data storage medium such as computer usable volatile and non-volatile
memory. However, the computer readable and computer executable
instructions may reside in any type of computer readable storage medium. In
some embodiments, method 400 is performed at least by infusion pumps 110,

210 and 310, as described in Figures 1-3.

[0041] At 410 of method 400, a barcode is generated. For example,
barcode generator 140 generates barcode 150 associated with infusion

channel 120.

[0042] In one embodiment, at 412, a barcode is dynamically generated. For
example, barcode 150 is dynamically changed in response to a dynamically

changing system state.

[0043] In another embodiment, at 414, in response to input information, the
barcode is generated, wherein the input information is selected from a group
consisting of: configuration data, unique device data and system state. For

example, in response to input 145, barcode 150 is generated.

10
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[0044] In a further embodiment, at 416, the barcode is generated at power
up (in response to configuration data and unique device data) and displayed

until the device is turned off.

[0045] At 420, the barcode is displayed on a display of the infusion pump
system, wherein the display is associated with an infusion channel of the

infusion pump system.

[0046] In one embodiment, at 422, a plurality of barcodes are displayed on a
corresponding plurality of displays, wherein the plurality of displays are
associated with a plurality of infusion channels. For example, barcodes 250-
252 are correspondingly displayed on displays 230-232. Moreover, displays

230-232 are integrated with infusion channels 230-232.

[0047] In another embodiment, at 424, a barcode of a plurality of barcodes
is displayed on the display, wherein the plurality of barcodes are associated
with a plurality of infusion channels. For example, barcode 351 is displayed
on display 330 when infusion channel 321 is selected by a user. Moreover,

barcodes 350-352 are associated with infusion channels 320-322.
[0048] In further embodiments, at 425, the barcodes are displayed on a

transmissive display, and at 426, the barcodes are displayed on a reflective

display.

11
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[0049] At 430, user-readable information is displayed on the display. For

example, a patients name is displayed on display 150.

[0050] At 440, the barcode displayed on the display is scanned. For
example, barcode scanner 180 scans barcode 150 that is displayed on

display 130.

[0051] Various embodiments of the present technology are thus described.
While this technology has been described in particular embodiments, it should
be appreciated that the present invention should not be construed as limited

by such embodiments, but rather construed according to the following claims.

[0052] All elements, parts and steps described herein are preferably
included. Itis to be understood that any of these elements, parts and steps
may be replaced by othér elements, parts and steps or deleted altogether as

will be obvious to those skilled in the art.

[0053] Broadly, this writing discloses the following: an infusion pump system
includes an infusion channel, and a display associated with the infusion

channel. The display is for rendering a scannable barcode.

12
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[0054] CONCEPTS
This writing also discloses the following concepts.

Concept 1. Aninfusion pump system comprising:
an infusion channel; and
a display associated with said infusion channel, wherein said
display is for rendering a scannable barcode.

Concept2. The infusion pump system of Concept 1, further comprising:
a plurality of infusion channels; and
a plurality of displays associated with said corresponding
plurality of infusion channels, wherein said plurality of displays are for
rendering a plurality of scannable barcodes that correspond to said

plurality of infusion channels.

Concept 3. The infusion pump system of Concept 1, wherein said display is

associated with a plurality of infusion channels.

Concept4. The infusion pump system of Concept 1, wherein said display is

integrated with said pump.

Concept 5. The infusion pump system of Concept 1, wherein said display is

a transmissive display.

Concept 6. The infusion pump system of Concept 1, wherein said display is

a reflective display.
Concept 7. The infusion pump system of Concept 1, further comprising:
a barcode generator for generating said scannable barcode

based on input information.

Concept 8. The infusion pump system of Concept 7, further comprising:

13



WO 2012/128986 PCT/US2012/028799

input information for input to said barcode generator, wherein
said input information is selected from a group consisting of:

configuration data, unique device data and system state.

Concept9. The infusion pump system of Concept 7, further comprising:
input information for input to said barcode generator, wherein
said input information comprises: configuration data and unique device
data.

Concept 10. The infusion pump system of Concept 1, wherein said
scannable barcode is a dynamically scannable barcode.

Concept 11. The infusion pump system of Concept 1, wherein said display is

further configured for rendering user readable information.

Concept 12. The infusion pump system of Concept 1, wherein said barcode
comprises:
a Uniform Resource Locator (URL).

Concept 13. A method for displaying a barcode on a display of an infusion
pump system, said method comprising:
generating a barcode; and
displaying said barcode on a display of said infusion pump
system, wherein said display is associated with an infusion channel of

said infusion pump system.
Concept 14. The method of Concept 13, wherein said generating a barcode
comprises:

dynamically generating a barcode.

Concept 15. The method of Concept 13, wherein said generating a barcode

comprises:

14
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in response to input information, generating said barcode,
wherein said input information is selected from a group consisting of:

configuration data, unique device data and system state.

Concept 16. The method of Concept 13, wherein said generating a barcode
comprises:
in response to input information, generating said barcode,
wherein said input information comprises: configuration data and

unique device data.

Concept 17. The method of Concept 13, wherein said displaying said
barcode on a display of said infusion pump system comprises:
displaying a plurality of barcodes on a corresponding plurality of
displays, wherein said plurality of displays are associated with a

plurality of infusion channels.

Concept 18. The method of Concept 13, wherein said displaying said
barcode on a display of said infusion pump system comprises:
displaying a barcode of a plurality of barcodes on said display,
wherein said plurality of barcodes are associated with a plurality of

infusion channels.

Concept 19. The method of Concept 13, wherein said displaying said
barcode on a display of said infusion pump system comprises:

displaying said barcode on a transmissive display.

Concept 20. The method of Concept 13, wherein said displaying said
barcode on a display of said infusion pump system comprises:

displaying said barcode on a reflective display.

Concept 21. The method of Concept 13, wherein said displaying said
barcode comprises:
displaying said barcode, wherein said barcode comprises a

Uniform Resource Locator (URL).

15
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Concept 22. The method of Concept 13, further comprising:
displaying user-readable information on said display.

Concept 23. The method of Concept 13, further comprising:
scanning said barcode displayed on said display.

16
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Claims:

1. An infusion pump system comprising:
an infusion channel; and
a display associated with said infusion channel, wherein said display is

for rendering a scannable barcode.

2. The infusion pump system of Claim 1, further comprising:

a plurality of infusion channels; and

a plurality of displays associated with said corresponding plurality of
infusion channels, wherein said plurality of displays are for rendering a
plurality of scannable barcodes that correspond to said plurality of infusion

channels.

3. The infusion pump system of Claim 1, wherein said display is

associated with a plurality of infusion channels.

4. The infusion pump system of Claim 1, wherein said display is

integrated with said pump.

5. The infusion pump system of Claim 1, wherein said display is a

transmissive display.

6. The infusion pump system of Claim 1, wherein said display is a
reflective display.

7. The infusion pump system of Claim 1, further comprising:
a barcode generator for generating said scannable barcode based on

input information.

8. The infusion pump system of Claim 7, further comprising:
input information for input to said barcode generator, wherein said input
information is selected from a group consisting of. configuration data, unique

device data and system state.

17
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9. The infusion pump system of Claim 7, further comprising:
input information for input to said barcode generator, wherein said input
information comprises: configuration data and unique device data.

10.  The infusion pump system of Claim 1, wherein said scannable barcode

is a dynamically scannable barcode.

11.  The infusion pump system of Claim 1, wherein said display is further
configured for rendering user readable information.

12.  The infusion pump system of Claim 1, wherein said barcode
comprises:
a Uniform Resource Locator (URL).

13. A method for displaying a barcode on a display of an infusion pump
system, said method comprising:

generating a barcode; and

displaying said barcode on a display of said infusion pump system,
wherein said display is associated with an infusion channel of said infusion

pump system.

14.  The method of Claim 13, wherein said generating a barcode
comprises:

dynamically generating a barcode.

15.  The method of Claim 13, wherein said generating a barcode
comprises:

in response to input information, generating said barcode, wherein said
input information is selected from a group consisting of: configuration data,

unique device data and system state.

16.  The method of Claim 13, wherein said generating a barcode

comprises:

18
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in response to input information, generating said barcode, wherein said

input information comprises: configuration data and unique device data.

17.  The method of Claim 13, wherein said displaying said barcode on a
display of said infusion pump system comprises:

displaying a plurality of barcodes on a corresponding plurality of
displays, wherein said plurality of displays are associated with a plurality of

infusion channels.

18.  The method of Claim 13, wherein said displaying said barcode on a
display of said infusion pump system comprises:
displaying a barcode of a plurality of barcodes on said display, wherein

said plurality of barcodes are associated with a plurality of infusion channels.

19.  The method of Claim 13, wherein said displaying said barcode on a
display of said infusion pump system comprises:
displaying said barcode on a transmissive display.

20. The method of Claim 13, wherein said displaying said barcode on a
display of said infusion pump system comprises:
displaying said barcode on a reflective display.

21.  The method of Claim 13, wherein said displaying said barcode
comprises:
displaying said barcode, wherein said barcode comprises a Uniform

Resource Locator (URL).

22. The method of Claim 13, further comprising:
displaying user-readable information on said display.

23. The method of Claim 13, further comprising:
scanning said barcode displayed on said display.

19



WO 2012/128986

-
o

1/5

PCT/US2012/028799

Infusion Pump
110

Infusion Channel
120

Display
130

Barcode
150

Barcode Generator
140

Input
145

Barcode Scanner
180

FIG. 1



WO 2012/128986 PCT/US2012/028799
Infusion Pump
210A
Infusion Infusion Infusion
Channel Channel Channel
220 221 222
Display Display Display
230 231 232
A A *
Barcode Barcode Barcode
252
250 251 £9&
Barcode
Generator
140
Input
145

FIG. 2A



WO 2012/128986

3/5

PCT/US2012/028799

Infusion Pump
210B

Infusion Channel

Infusion Channel

Infusion Channel

220 221 222
Display Display Display
230 231 232
Barcode
250 Barcode Barcode
251 252
Barcode
Generator Barcode GBear:.:;(:sr
240 Generator 242
el ) .ZA'J. =)
A
1 A
Input
145

FIG. 2B




WO 2012/128986 PCT/US2012/028799

4/5

Infusion Pump
310

Infusion Infusion Infusion
Channel Channel Channel
320 321 322

Display
330

Barcode A Barcode Barcode
350 351 3582

Barcode
Generator
140

X

Input
145

FIG. 3



WO 2012/128986 PCT/US2012/028799

5/5

e
o

GENERATE A BARCODE
410

DYNAMICALLY GENERATE A BARCODE
412

IN RESPONSE TO INPUT INFORMATION, GENERATE THE BARCODE,
WHEREIN THE INPUT INFORMATION 1S SELECTED FROM A GROUP
CONSISTING OF: CONFIGURATION DATA, UNIQUE DEVICE DATA AND
SYSTEM STATE
414

IN RESPONSE TO INPUT INFORMATION, GENERATE THE BARCODE,
WHEREIN THE INPUT INFORMATION COMPRISES CONFIGURATION DATA
AND UNIQUE DEVICE DATA

416

l

DISPLAY THE BARCODE ON A DISPLAY OF THE INFUSION PUMP SYSTEM,
WHEREIN THE DISPLAY IS ASSOCIATED WITH AN INFUSION CHANNEL OF THE
INFUSION PUMP SYSTEM
420

DISPLAY A PLURALITY OF BARCODES ON A CORRESPONDING
PLURALITY OF DISPLAYS, WHEREIN THE PLURALITY OF DISPLAYS ARE
ASSOCIATED WITH A PLURALITY OF INFUSION CHANNELS
422

DISPLAY A BARCODE OF A PLURALITY OF BARCODES ON THE DISPLAY,
WHEREIN THE PLURALITY OF BARCODES ARE ASSOCIATED WITH A
PLURALITY OF INFUSION CHANNELS

424
DISPLAYING THE BARCODE ON A DISPLAYING THE
TRANSMISSIVE DISPLAY BARCODE ON A
425 REFLECTIVE DISPLAY
426

DISPLAY USER-READABLE INFORMATION ON THE DISPLAY
- 430

- Y e - ———— W W

SCAN THE BARCODE DISPLAYED ON THE DISPLAY
- 440

FIG. 4



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings

