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(57) Abstract: Systems and methods for monitoring the administration of substances to patients generally utilize at least one input
device for forwarding information about the substances being administered by at least one infusion pump. At least one communica-
tions device packages and sends data received from the infusion pumps and information from the input devices to a central computer
system. The central computer system determines if the substances being administered could potentially harm the patient.
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ADVERSE DRUG EVENT MONITORING

Cross-Reference to Related Cases

This claims priority to and the benefit of provisional U.S. patent application serial
number 60/171,537, filed on December 22, 1999, the entire disclosure of which is hereby
incorporated by reference herein.

Technical Field

This invention relates to drug administration and, more particularly, to monitoring drug

administration to help prevent adverse drug events.

Background Information

Adverse drug events can lead to the paralysis or even death of a patient in the care of a
health care facility. In general, adverse drug events include drug over and under dosages, drug
disease interactions, known drug allergies, and drug food interactions. The prevention of adverse
drug events is of interest to health care facilities that aim to provide high quality service to their
patients. Adverse drug events have led to the development of various drug interaction databases.
These databases are typically used to catch problems with ordered medications. In general, the
cost of medical care is affected by adverse drug events. Studies have shown the direct cost of
preventable adverse drug events in a 700-bed tertiary care hospital can be as great as $2.8 million

dollars annually.

Summary of the Invention

The invention relates to monitoring the administration of substances to patients to provide
real-time checking of the administration. The invention generally allows health care facilities to
use existing capital resources and infrastructure to provide adverse drug event monitoring. This
invention thus addresses the economic and installation issues faced by health care facilities that
attempt to remedy the adverse drug event problem.

The invention relates to allowing health care facilities to reduce a number of adverse drug
events by providing real-time monitoring of substance administrations to patients. Generally, the

patient’s known allergies and medical condition will be used in conjunction with an adverse drug
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event database to provide alerts, at the time of administration, to health care professionals
notifying them that the delivery of the substance could potentially harm the patient.

In one aspect, the invention involves a system for monitoring the administration of
substances to patients. The system comprises one or more input devices, one or more
communication devices, and a central computer system. The input device forwards information
about the substance being administered. Also, the input device forwards information regarding
the identity of the infusion pump administering the substance and information about the patient.
The communications device receives information from the input device. The communications
device also receives data from the infusion pumps through a standard communications interface.
The central computer system is typically networked with each of the communicétions devices.
The central computer systems receives packaged data and information from the communications
devices. Some of the packaged data and information is stored at the central computer system. A
database, containing patient information, resides at the central computer system. A second
database cohtaining information regarding adverse drug events can reside at the central computer
system or elsewherei on the computer network. The céntral computer system provides alerts if
possible harm is detected.

Embodiments according to tlus aspect of the invention can including the following
features. The input device can be a bar code reader. The communications device can include
electronics for packaging and forwarding, over the network, the information received from the
input device, and the data received from the infusion pump to a central computer system. The
standard communications interface can be a standard communications interface for medical
devices such as the IEEE 1073 standard or the RS-232 standard. The central computer system
can store some or all of the information and data received over the network in an event log and
also ﬁrovide alerts, if possible harm is detected, over ‘;he computer network.

In another aspect, the invention involves a meichod for monitoring the administration of
substances to patients. The method comprises a step of providing at least one infusion pump that
is connectable to a communications device. A step that allows for the input of information such
as the substance to be administered, information about the patient, and the infusion pump being
used to administer the substance. A step where the information is passed; through a standard
communications interface, to a communications deviée. A step where the communications
device receives the information. A step where the communications devicé packages the

information into one or more data packages. The step of transmitting the data packages to a
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central computer System. A step where the central cdmputer system receives the data packages.
A step of processing the data packages at the central computer system to determine if
administering the substance could potentially harm the patient.

Embodiments according to this aspect of the invention can include the following features.
The information in the inputting step is entered by scanning a bar code with a bar code reader.
The standard communications interface can be a standard interface for medical device
communications such as the IEEE 1073 standard or the RS-232 standard. A step for
broadcasting alerts if possible harm is detected in the processing step. A step that enables a user
to choose whether or not to receive the same alert again for the same patient. A step where some
or all of the information contained in the data packages is stored in an event log at the central

computer system.

Brief Description of the Drawings
In the drawings, like reference characters generally refer to the same parts throughout the

different views. Also, the drawings are ot necessarily to scale, emphasis instead generally being
placed upon illustrating the principles of the invention.

Figure 1A is a block diagram of an embodiment of a substance administration system
according the present invention.

Figure 1B is a block diagram of an embodiment of a substance administration system
with an adverse drug event computer residing on a computer network according the present
invention. _

Figure 2A is a block diagram of an embodiment of a central computer system for use in
the substance administration system of Figure 1A.

Figure 2B is a block diagram of an embodiment of an adverse drug event computer for
use in the substance administration system of Figure 1B.

Figure 3 shows an embodiment of an infusion pump.

Figure 4 shows an embodiment of a communications device for use in the substance
administration system of Figures 1A and 1B.

Figure 5 shows an embodiment of a typical health care facility room in which at least
some of the components of the substance administration system typically are located.

Figure 6 is a flow chart of an embodiment of an adverse drug event monitoring

procedure.
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Figure 7 shows a screen shot from the substance administration system of Figures 1A and
1B in which patient information and an alert is displayed..

Figure 8 shows a screen shot from the substance administration system of Figures 1A and
1B depicting an embodiment of a first-time login dialog box.

Figure 9 shows a screen shot from the substarice administration system of Figures 1A and
1B depicting an embodiment of an administration tool login dialog box.

Figure 10 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a create a new room dialog box.

Figure 11 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a delete a room dialog box.

Figure 12 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a duplicate room number error message.

Figure 13 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a create a new patient dialog box.

Figure 14 shows a screen shot from the substa}lce administration system of Figures 1A
and 1B depicting an embodiment of a duplicate admissions ID number error message.

Figure 15 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a delete a patient dialog box.

| Figure 16 shows a screen shot from the substance administration system of P:igures 1A

and 1B depicting an embodiment of a restore a patient dialog box.

Figure 17 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a forgot room number to restore to error message.

Figure 18 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a confirming patient restoration message box.

Figure 19 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a patient information editing dialog box.

Figure 20 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of an add physician medication orders dialog box.

Figure 21 shows a screen shot from the substance administration system of Figures 1A

and 1B depicting an embodiment of a patient information display screen.
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Figure 22 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for selecting adverse drug
event database servers.

Figure 23 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for mapping substances.

Figure 24 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of an substance importation dialog box.

Figure 25 shows a screen shot from the substance ac‘ﬁninistration system of Figures 1A
and 1B depicting an embodiment of a substance exportation dialog box.

Figure 26 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for managing users of the
substance administration system.

Figure 27A shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for configuring adverse drug
event options. |

Figure 27B shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for alert logging selection.

Figure 28 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for selecting which reports to
create.

Figure 29A shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for excluding alerts system
wide.

Figure 29B shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for displaying alerts that have
been excluded system wide.

Figure 30 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an embodiment of a tab of an administration tool for mapping infusion pump
IDs to hospital IDs.

Figure 31 shows a screen shot from the substance administration system of Figures 1A

and 1B depicting an embodiment of an alert display screen.
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Figure 32 shows a screen shot from the substance administration system of Figures 1A
and 1B depicting an alert acknowledgement dialog box.
Figure 33 shows a screen shot from the substance administration system of Figures 1A

and 1B of depicting an embodiment of an event log.

Description

Referring to Figure 1A, one embodiment according to the invention includes a central
computer system 100. The central computer system 100 is connected to a network 500. The
network 500 can be a standard Ethernet network, although other types of networks are possible.
The network 500 connects the central computer system 100 to one or more communications
devices 200. Each of the communication devices 200 is also connected to at least one input
device 300 and at least one infusion pump 400.

Referring to Figure 1B, one embodiment according to the invention includes a central
computer system 100. The central computer system 100 is connected to a network 500. The
network 500 can be a standard Ethernet network, although other types of networks are possible.
The network 500 connects the central computer system 100 to one or more communications
devices 200 and to an adverse drug event computer 50. Each of the communication devices 200
is also connected to at least one input device 300 and at least one infusion pump 400.

Referring to Figure 6, in one embodiment of the invention, one of the infusion pumps 400
is connected to one of the communications devices 200. This connection is established through a
standard communications interface 402 such as the IEEE 1073 standard or the RS-232 standard
on the infusion pump 400, and an opto-isolated RS-232 port 202 on the communications device
200. In one disclosed embodiment, once the communications device 200 and the infusion pump
400 are connected, a health care professional (e.g., a nurse) will identify the patient 450 with the
input device 300. After the patient 450 has been identified, the health care professional uses the
input device 300 to identify the substance 408 to be administered to the patient 450. Subsequent
to identifying the substance 408, the health care professional will identify the infusion pump 400
being used to deliver the substance 408 to the patient 450. In another embodiment of the
invention, if a substance 408 is to be administered without the use of an infusion pump 400 (e.g.,
orally or through a syringe), the infusion pump 400 identity can be omitted. Once the infusion
pump 400 has been identified, if one is being used to administer the substance 408, the health
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care professional uses the input device 300 to identify the patient 450 again. All the information
provided by the input device 300 is forwarded to the communications device 200.

The communications device 200 receives the information from the input device 300 and
data from the infusion pump 400. For example, the communications device 200 receives data
about the rate and dosage of the substance 408 to be administered to the patient 450 from the
infusion pump 400, and information regarding the patiént’s 450, the substance’s 408, and the
infusion pump’s 400 identity from the input device 300. The communications device 200 takes
the data received from the infusion pump 400 and the information from the input device 300, and
packages all the information and data into one or more data packages. The data packages are
then transmitted to the central computer system 100. The central computer system 100 uses the
patient’s 450 idéntity received in the data packages to match the patient’s 450 identity with the
patient’s demographics. In another embodiment, the central computer system 100 uses the
patient’s identity to retrieve the patient’s demographics, by sending an HL7 formatted query to
another database resident on the health care facility’s network 500. The central computer system
100 provides at least some of the information and data from the data packages, along with the
patient demographics to an adverse drug event database 102. The adverse drug event database
102 takes the information and data provided by the central computer system 100 and performs a
query to determine if any of the substances 408 being administered could possibly harm the
patient 450 based on the patient’s 450 specific information or a set of generic information if
patient 450 specific information is not available. If the adverse drug event database 102
determines the substance 408 being administered could possibly result in harm to the patient 450,
the central computer system 100 is notified. Upon notification, the central computer system 100
will display an alert on the display unit 110 and broadcast the alert across the network 500. The
alert is recorded by the central computer system 100 in an event log 114 along with other pieces
of the data packages.

Referring to Figure 5, in one embodiment of the invention, a room in a typical health care
facility (such as a patient’s room in a hospital) includes one of the communications devices 200,
at least one of the input devices 300, and at least one of the infusion pumps 400. The
communications device 200 is connected to the central computer system 100 through a network
500. The input device 300 is connected to the communications device 200 through the on-board
serial port 208, the communications device 200 is also connected to the infusion pump 400

through the standard communications interface 402. In one particular embodiment, the infusion
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pump 400 is connected to the standard communications interface 402 with the Intelligent Device
Connector for RS-232 sold by Advanced Medical Information Technologies, Inc of 1891 N.
Gaffey St., Suite 230, San Pedro, CA 90731. The infusion pump 400 is used to administer
substances 408 to the patient 450. The patient 450 is wearing a bar coded label 406 for
identification purposes. A bar code label 406 is also attached to the infusion pump 400. In one
embodiment, when the bar code label 406 on the infusion pump 400 is scanned by the input
device 300 certain information regarding the infusion pump 400 is stored in the event log 114,
for example, the location of the infusion pump 400.

In one embodiment, the central computer system 100 uses the information in the event
log 114 to display information (at the display unit 110) about each infusion pump 400 being used
by the system. For example, the central computer system 100 can display an image
representation of infusion pump 400 associated with each patient 450. Also displayed is the
infusion pump 400 status (e.g. off, standby, or infusing), the infusion pump 400 identification
number, a channel number for each channel infusing a substance 408, the hospital identification
number for that chapnel, the substance 408 name being infused, the total infusion volume, and
the infusion rate. In another embodiment, an asset management program running on the health
care facility’s network 500, can access the information in the event log 114 to provide health care
professionals with real-time information regarding a specific infusion pump 400.

Referring to Figure 2A, in one embodiment of the invention, the central computer system
100 comprises a central processing unit (CPU) 106, a keyboard 112, a display unit 110, a mouse
122, a network communications interface 108, an external data storage and receiving device 120,
a storage media 118, memory 116, the event log 114, a patient information database 104, and a
local adverse drug event database 102. In one embodiment, the central computer system 100 is
an IBM or IBM compatible computer system running the Windows NT ® operating system. The
external data storage and receiving device 120 can be, but is not limited to, any one of the
following: a CD-ROM, a DVD-ROM, a tape drive, a standard disk drive, or any combination of
the before mentioned. The storage media 118 can be, but is not limited to, a hard disk drive, and
the memory 116 can be, but is not limited to, RAM, ROM, or a combination of the two.

The patient information database 104 is stored in the memory 116 and/or the storage
media 118 of the central computer system 100. Information such as the patient number, name,
room, height, weight, date of birth, gender, whether or not the patient 450 has liver disease,
whether or not the patient 450 is under going dialysis, whether or not the patient 450 is pregnant
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or lactating, a list of medication taken by the patient 450 before being monitored by the system, a
list of medication taken by the patient 450 since being monitored by the system, known allergies
of the patient 450, any past medical history information for the patient 450, and the present
diagnosis of the patient 450 is stored in the patient information database 104. If no specific
patient 450 demographic information is available at the time of administration, the patient 450
can be stored as a generic patient. All the before mentioned information is also stored in the
event log 114.

In one embodiment of the invention, the patient 450 information is retrieved from an
existing health care fécility database or record system over the network 500 through the network
communications interface 108, and imported into the patient information database 104. The
patient’s 450 bar code label 406 is scanned by a health care professional with the input device
300. The bar code information (e.g. the patient’s identification number) is forwarded to the
communications device 200. The central computer system 100, processes the data packages
received from the communications device 200, and uses the patient’s identification number to a
database or record system resident on the healthcare facility’s network 500. The query can be
performed, but is not limited to, using an HL7 formatted message. The information is then
copied into the patient information database 104.

In another embodiment, the patient 450 information is manually entered by a health care
professional through the use of the keyboard 11, drop down menus, and the mouse 122. The
central computer system 100 maintains a list of allergies, past medical histories, and current
diagnosis of patients 450 all of which are capable of being expanded by a health care
professional. If the patient has any allergies, the health care professional can add them to the
patient’s 450 information by selecting the allergy from the list resident at the central computer
system 100. If the patient 450 has an allergy not in the list, the health care professional can add it
to the list by using the keyboard 112. The new allergy addition is recorded in the event log 114,
and is shown in the list for future patients. The same holds true for past medical history
information and present diagnosis information stored at the central computer system 100. In
another embodiment, if no specific patient information is available at the time of administration,
the health care professional can choose to designate the patient as a generic patient. In another
embodiment, the information stored in the patient information database 104 can be accessed by

other applications running on the health care facility’s network 500.
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In one embodiment, the adverse drug event database 102 is stored in the storage media
118 and/or the memory 116 of the central computer system 100. In another embodiment, the
adverse drug event database 102 may reside somewhere else on the network 500, such as the
adverse drug event computer 50. The adverse drug event database 102 provides a real-time
check to determine if the substance 408 being administered to the patient 450 could potentially
harm the patient 450 based on the patient’s information from the patient information database
104. The adverse drug event database 102 accepts data and information provided by the central
computer system 100 from the data packages received from the communications device 200, and
the patient 450 information from the patient information database 104.

Referring to Figure 2B, in one particular embodiment of the invention, the adverse drug
event computer 50 comprises a central processing unit (CPU) 56, a keyboard 53, a mouse 52, a
display unit 51, a network communications interface 55, an external data storage and receiving
device 54, a storage media 58, memory 57, and an adverse drug event database 102. In one
embodiment, the adverse drug event computer is an IBM or IBM compatible computer running
the Windows NT ® operating system. The external data storage and receiving device 54 can be,
but is not limited to, any one of the following: a CD-ROM, a DVD-ROM, a tape drive, a
standard disk drive, or a combination of the before mentioned. The storage media 58 can be, but
is not limited to, a hard disk drive, and the memory 57 can be, but is not limited to, RAM, ROM,
or a combination of the two. In one embodiment, the adverse drug event database 102 is the
Ultimedex database. The Ultimedex database is a commercially available database sold by u
Micromedex of 6200 South Syracuse Way, Suite 300, Englewood, Colorado 80111-4740. The
Ultimedex database is loaded into the storage media 58 and/or the memory 57 as it is read off the
CD-ROM by the external storage and reading device 54. Other commercially available databases
can be purchased from First Databank of 1111 Bayhill Drive, San Bruno, CA 94066 and Multum
0f 3200 Cherry Creek South Drive, Suite 300, Denver, CO 80209.

In one particular embodiment, the central computer system 100 provides the adverse drug
event computer 50 with available patient information from the patient information database 104,
and the data and information received from the communications device 200. The adverse drug
event computer 50 passes all the data, information, and patient information to the adverse drug
event database 102 to determine if the substance 408 could possibly harm the patient 450 if the
substance 408 is administered to the patient 450. In the event harm is possible, the adverse drug

event computer 50 returns a notice to the central computer system 100. Each time the data
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package or patient information changes for a patient 450, the central computer system 100
forwards the new data and information along with patient information from the patient
information database 104 to the adverse drug event computer 50 to have the adverse drug event
database 102 perform a new check. Examples of changes that result in a new check by the
adverse drug event database 102 can include an increase or decrease in the rate of administration
or the volume of an administration, an addition of an allergy, a change in the present diagnosis of
the patient 450, or an addition to the past medical history of a patient 450. If the change results
in the adverse drug event database 102 generating an alert, the central computer system 100 is
notified. After receiving the alert notification, the central computer system 100 displays the alert,
at the display unit 110, and broadcasts the alert over the network 500.

In one embodiment, a warning level is assigned to each alert received. The central
computer system 100 provides an audible indicator and displays the alert on the display unit 110.
The displayed alert provides information such as how long the alert has been active, the warning
level of the alert, what patient 450 the alert is associated with, and a text message stating an alert
is present. Figure 7 shows an example of a typical screen shot with an active alert displayed at
the display unit 110.

In one embodiment, the user can mark an alert for system wide exclusion. When the alert
has been cleared for exclusion, by the proper health care professionals, it will no longer be
displayed at the display unit 110. This exclusion will keep the alert from being generated for any
patient. Also, the central computer system 100 allows a health care professional to choose to
ignore an alert for a specific patient 450 in the future. Although the alerts will not be displayed
on the display unit 110 or be broadcast over the network 500, the alerts may still be stored in the
event log 114.

The central computer system 100 also maintains an event log 114. In one embodiment,
the event log contains information regarding events, administrations, patients 450, and alerts
generated by the adverse drug event database 102. For example, each time the central computer
system 100 is started or stopped the time of the action is stored in the event log 114. All the
information for a patient 450 stored in the patient information database 104 is also stored in the
event log 114. If a patient 450 is removed from or added to the system, the event is recorded in
the event log 114. If a patient 450 is moved from one room to another, the move is recorded in
the event log 114. The event log 114 records certain information about the substances 408

administered to the patients 450. The information includes: what patient 450 the substance 408
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is for, the time the substance 408 is delivered, the name of the substance 408, the dosage of the
substance 408, the units of the dosage, the rate time, the rate time units, the dose rate, the dose
rate units, whether or not a physician order exists for the substance 408 to be administered, and
the route of delivery. Additionally, the identification of the health care professional
administering the substance 408 can also be recorded in the event log 114.

The event log 114 also tracks who logs into and out of the central computer system 100.
The event log 114 stores what allergies are added to and removed from the central computer
system 100. When an alert is generated, certain parameters about the alert are stored in the event
log 114. These parameters include: time of the alert, the type of the alert, the warning level of
the alert, the alert text, what patient 450 the alert is associated with, the acknowledgement state
of the alert, and if applicable, the time the alert was acknowledged, the acknowledgement
description, the user who acknowledged the alert, if the alert was designated to be ignored for the
specific patient 450, if the alert was designated to be ignored system wide, and if the alert is
marked for system wide exclusion in the future, once approved by the proper health care
professionals. The information stored in the event log 114 can be used to generate different
reports for use by health care professionals.

The central computer system 100 can generate different reports from the information
stored in the event log 114. For example, a health care professional can request a report that
displays all the events for a specific patient 450. The central computer system 100 can also
generate a report showing all the system wide events such as startups and shutdowns. All the
actions tied to a specific user can be shown in a report. A report showing all the alerts for a
specific patient 450 can be generated. The central computer system 100 can also generate a
report showing all the substances 408 given to a specific patient 450, and a report showing the
time the substances 408 were delivered. A report showing all active patients 450 in the system
can be created, as well as a report showing all the patients 450 that were deleted from the system.
Also, the central computer system 100 can generate a report showing all patients 450 active or
deleted from the system. Another report available to health care professionals includes all the
alerts, by type, that occurred. Also, the central computer system 100 can generate a report
showing all alerts that have occurred by severity, as well as a report showing all the alerts in the
event log 114. The user is also able to generate custom reports. |

The central computer system 100 is connected to a health care facility’s network 500 via

the network communications interface 108. The network communications interfaces 108 allows
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the central computer system 100 to receive data packages from a plurality of communications
devices 200, thus providing a central location for monitoring patients 450. The network
communications interface 108 allows the central computer system 100 to access other network
resources. For example, patient information can be retrieved from an existing health care facility
database or record system and copied into the patient information database 104. In one ‘
embodiment, the central computer system 100, in addition to sending information and data to the
adverse drug event database 102, sends information and data out on the network 500 to a health
care facility’s pharmacy. In the pharmacy, a check is performed to see if the substance 408 to be
administered to the patient 450 was ordered by a health care professional through the pharmacy.
If an order for the substance 408 does not exist in the pharmacy, an alert is sent back to the
central computer system 100. The alert is displayed at the display unit 110, broadcast on the
network 500, and recorded in the event log 114.

Also, the network communications interface 108 allows other applications on the health
care facility’s network 500 to access information stored at the central computer system 100. In
one embodiment, the information stored in the patient information database 104 and the event
log 114 can be accessed by a hospital records system. This information can be copied from the
central computer system 100 into the health care facilities electronic records system. This will
allow health care facilities to maintain detailed records of all patients 450 cared for in their
facility. In another embodiment, the information and data stored in the event log 114 can be
accessed or sent to a pharmacy record system on the network 500. The information and data
stored in the event log 114 can be used to help maintain accurate inventory records, and track the
usage of substances 408 prescribed by health care professionals.

Referring to Figure 3, in one embodiment, an infusion pump 400 is used to administer
substances 408 to a patient 450. The infusion pump 400 is connected to the communications
device 200 through the standard communications interface 402. In one embodiment, the
standard communications interface is the RS-232 standard. In another embodiment, the standard
communications interface is the IEEE 1073 standard. Through this interface, the infusion pump
400 forwards data to the communications device 200. The bar code label 406 is used to associate
the infusion pump 400 with the patient 450, and the substance 408 being administered. The
input device 300 scans the bar code label 406 and forwards the information to the

communications device 200. In one embodiment, the substance 408 to be administered also
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contains a bar code label 406. The input device 300 scans the bar code label 406 of the substance
408 and forwards the information to the communications device 200.

Referring to Figure 4, in one embodiment, the communications device 200 packages the
information from the input device 300, and the data from the infusion pump 400. The
communications device 200 comprises a driver library 206, a plurality of opto-isolated RS-232
ports 202, a high speed Plug and Play Ethernet interface 204, and an on-board serial port 208
compliant with the RS-232 standard. In one particular embodiment, the communications device
200 is the commercially available Universal Data Acquisition System sold by Advanced Medical
Information Technologies, Inc of 1891 N. Gaffey St., Suite 230, San Pedro, CA 90731. The
infusion pump 400 is connected via the standard communication interface 402 to an opto-isolated
RS-232 port 202 on the communications device 200 by the Intelligent Device Connector for RS-
232 also sold by Advanced Medical Information Technologies. When an infusion pump 400 is
attached to an opto-isolated RS-232 port 202 the communications device 200 will determine |
what driver is necessary to communicate with the infusion pump 400. The driver library 206
houses the drivers necessary to communicate with the infusion pump 400. The input device 300
is connected to the on-board serial port 208.

In another embodiment, devices in addition to the one or more infusion pumps 400 are
connected to the communications device 200. For example, devices such as ventilators, patient
monitors, and electrocardiogram machines are connected to the communication device 200
through the opto-isolated RS-232 port 202. These devices communicate data about the patient
450 to the communications device 200. The drivers needed for communicating with the
communications device 200 are stored in the driver library 206. In one embodiment, the driver
library 206 also includes the driver necessary to communicate with the devices listed above using
the IEEE 1073 standard. The data provided by these devices combined with the data from the
infusion pump 400 allows health care professionals to evaluate the effectiveness of the substance
408 administrations. This data can be used by health care professionals to assist in developing
clinical pathways, in determining allergic reaction profiles, and for determining the effectiveness
of the substances 408 being administered.

Figures 8-35 disclose a particular embodiment of the invention and more particularly
show screen shots from a software system resident and executing at the central computer system
100. The screen shots are visible to the user (e.g., a nurse and/or a computer system

administrator depending on the type of screen) on the display unit 110. The software system
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comprises a monitoring portion and an administration portion that combined are capable of
performing all of the functionality described herein. The software system is available from
Catharsis Medical Technologies, Inc. of P.O. Box 622, Moultonboro, NH 03254 as
PatientGuard™. The software system is coded in the C++ programming language, although
other programming languages can be used to code the system and perform the functions
described herein. Generally, Figures 10-21, 31, and 32 relate to the monitoring portion of the
software system, and Figures 9 and 21-30 relate to the administration portion of the software
system. Figures 8 and 33 relate to both the administration and monitoring portions of the
software system. The software system can be stored, for example, on the media 118, the memory
116, or split between the two pieces of the central computer system 100, and executed by the
CPU 106. The software system can be delivered to the central computer system 100 through the
external storage and reading device 120, or over the network 500 through the network
communications interface 108.

Figure 8 depicts a screen shot of the interface used to create the first user account of the
software system executing at the central computer system 100. The first user attempting to login
to either the monitoring or administration portion of the software system will be shown the “first-
time login” screen 800. The user, preferably the health care facility’s computer system
administrator, will chose a username and enter the username into the “username” box 802. The
user must then choose a password to be associated with the username. The password is entered
into the “password” box 804. The password is required to be at least 4 characters long. Once the
password as been entered into the “password” box 804, the password is confirmed by re-entering
the password in the “password confirmation” box 806.

Figure 21 shows a “patient information” screen 2100. The information stored in the
patient information database 104 is shown to the user of the monitoring portion of the software
system. Upon the first login, it is possible that no room numbers 2118 or patient display names
2120 will be available. In that case, the user will need to create a new room. From the Room
menu 2148, the user will select the “create a new room” option. The user will then be shown
Figure 10.

Figure 10 is the “create a new room” dialog box. The user must select a room number
and input the number into the “room number” box 1002. The user must also enter their
username in the “username” box 1004, and their password in the “password” box 1006. If the

user does not have the appropriate privileges associated with their user account to create a new
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room, the user will be informed so when the user submits the request. If the user does have
permission to create the new room, but the room number the user chose has already been
assigned, the monitoring portion of the software system will display Figure 12, an error message
stating the room number 1002 is already in use.

The user can also remove rooms from the “patient information” screen 2100. The user
must have the appropriate privileges associated with their user account to remove a room from
the software system. The user should select “delete a room” from the Room menu 2148. The
user will be shown Figure 11. The “delete a room” dialog box 1100 requires the user to select
the room number to be deleted from the “room number” drop down list 1102. The user must also
enter their username in the “username” box 1104, and their password in the “password” box
1106. The room will not be deleted unless the user has the appropriate privileges associated with
their user account.

Once the user has created a room, the user can create a patient 450 to reside in that room.
From the “patient information” screen 2100, the user selects the Patient menu 2146. From the
Patient menu 2146, the user selects the “create a new patient” option. The monitoring portion of
the software system displays Figure 13 to the user.

The “create a new patient” dialog box 1300 is used to create a new patient 450. The user
inputs a patient ID number in the “patient number” box 1302, and the patient’s name in the
“patient name” box 1304. The user selects which room the patient 450 resides in from the
“room” drop down list 1306, and the patient’s 450 gender, if known, from the “gender” drop
down list 1308. The user must enter their username in the “username” box 1310 and password in
the “password box” 1312. The new patient will only be created if the user has the appropriate
privileges associated with their user account. If the user tries to assign the patient 450 a patient
number already assigned to an existing patient, the user will be shown Figure 14, an error
message stating that the admissions ID already exists for a currently admitted patient 450.

The user can remove a patient 450 from the monitoring portion of the software system by
using the “delete a patient” dialog box 1500 shown in Figure 15. This option is available under
the Patient menu 2146 of Figure 21. The user selects the patient number to be deleted from the
“patient number” drop down box 1502. In order to remove the patient 450, the user must input
their username in the “username” box 1504, and their password in the “password” box 1506. If
the user does not have the appropriate permission associated with their user account the request

for patient 450 removal will not be completed. When the patient 450 is removed from the



10

15

20

25

30

WO 01/45774 PCT/US00/30197

-17-
monitoring portion of the software system, the removal is logged in the event log 114 at the
central computer system 100. This allows the patient 450 to be restored at a later date if
necessary.

Figure 16 shows the results of selecting the “restore a patient” option from the Patient
menu 2146 of Figure 21. The user is shown a list of all patient numbers and names deleted from
the monitoring portion of the software system, and the time the patient 450 was deleted from the
monitoring portion of the software system, in the “deleted patients” list 1602. The user selects
the patient 450 the user wishes to restore. The user must also input their username in the
“username” box 1606 and their password in the “password” box 1608. The user must also select
aroom to restore the patient 450 to from the “room to restore to” drop down box 1604. If the
user does not have the appropriate permission associated with their user account the user will not
be able to restore the patient 450. If the user forgets to select a room to restore the patient 450 to,
the user will be shown Figure 17, an error message asking the user to enter the room the patient
450 is being restored to. If the user has the appropriate privileges to restore a patient 450 and the
user has entered a room number for the patient 450 to be restored to, when the request is
submitted the user will be shown Figure 18. Figure 18 gives the user one last chance to abort the
restoration process if the user so chooses. By selecting the “yes” button 1802 from the “are you
sure you want to restore” dialog box 1800 the patient 450, and all previous information for that
patient 450 is restored to the room number chosen. Once a patient 450 has been created or
restored, the health care professional will need to add or updated the patient’s 450 known
information.

Referring to Figure 21, if the user wishes to edit or update the information of a patient
currently being monitored by the monitoring portion of the software system, the user selects a
patient display name 2120 from the “actively monitoring patients” tab 2116. The user then needs
to select the “edit” button 2114. Upon selecting the “edit” button 2214, the user is shown Figure
19.

Figure 19 shows the “edit patient information” dialog box 1900. Information regarding
the identity of the patient 450 is found in the identification section 1980. The patient’s
identification number is displayed in the “patient number” box 1982, and the patient’s 450 name
is displayed in the “patient name” box 1984. Information regarding the patient’s 450 known
allergies can be found in the “known allergies” section 1910. A list of allergies already

associated with patient 450 is shown in the “allergies™ list box 1918. If a user wishes to add an
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allergy to the list the user can select the allergy from the “hknown allergies” drop down menu
1916, and select the “add an allergy” button 1914. If the substance is not in the “known
allergies” drop down menu 1916, the user can type the name of the substance 408 the patient 450
is allergic to in the “known allergies™ drop down menu 1916, and select the “add a new allergy”
button 1914. The allergy is added to the “known allergies” drop down menu 1916 and to
“allergies” list box 1918. The user may also remove an allergy from the patient’s 450
information by selecting the allergy from the “allergies” list box 1918, and selecting the “remove
an allergy” button 1912. All allergies added and removed from the patient’s 450 information are
logged in the event log 114.

Information regarding the past medical history of the patient 450 can be found in the
“past medical history” section 1920. A list of information already describing the past medical
history of the patient 450 is shown in the “past medical history” list box 1928. If a user wishes to
add some information regarding the past medical history to the list, the user can select the
description of the past medical history from the “known past medical history” drop down menu
1926, and select the “add past medical history” button 1924. If the past medical history
description is not in the past medical history drop down menu 1926, the user can type the
description of the past medical history, in the “past medical history” drop down menu 1926, and
select the “add past medical history” button 1924. The past medical history is added to the “past
medical history” drop down menu 1926 and to “past medical history” list box 1928. The user
may also remove any past medical history from the pétient’s 450 information by selecting the
past medical history from the “past medical history” list box 1928, and selecting the “remove
past medical history” button 1922. Any past medical history information added and removed
from the patient’s 450 information is logged in the event log 114.

Information regarding the present diagnosis of the patient 450 can be found in the
“present diagnosis” section 1930. A list of information already describing the present diagnosis
of the patient 450 is shown in the “present diagnosis™ list box 1938. If a user wishes to add some
information regarding the present diagnosis to the list, the user can select the description of the
present diagnosis from the “present diagnosis” drop down menu 1936, and select the “add
present diagnosis” button 1934. If the present diagnosis description is not in the “present
diagnosis” drop down menu 1936, the user can type the name of the present diagnosis, in the
“present diagnosis” drop down menu 1936, and select the “add present diagnosis” button 1934.

The present diagnosis is added to the “present diagnosis™ drop down menu 1936 and to “present
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diagnosis™ list box 1938. The user may also remove any present diagnosis from the patient’s 450
information by selecting the present diagnosis from the “present diagnosis™ list box 1938, and
selecting the “remove present diagnosis” button 1932. Any present diagnosis information added
and removed from the patient’s 450 information is stored in the event log 114.

A history of substances 408 received by the patient 450 prior to being monitored by the
software system can be found in the “patient medications” section 1940. A list of substances
408 already administered to the patient 450 is shown in the “medications” list box 1946. If the
user wishes to add a substance 408 the patient 450 received prior to being monitored by the
software system, the user may do so by selecting the “add a patient medication” button 1942. If
the user wishes to remove a substance 408 from the “medications” list box 1946, the user may do
so by selecting the substance 408 from the “medications” list box 1946 and selecting the
“remove a medication” button 1944. All additions and removals of substance 408 information
are recorded in the event log 114.

A history of the substances prescribed to the patient 450 since being monitored by the
software system is displayed in the “physician medication orders” section 1950. A list of
substances 408 already prescribed to the patient 450 since being monitored by the system is
shown in the “ordered™ list box 1956. If the user wishes to remove a substances 408 from the
“ordered” list 1956, the user selects the ordered substance 408 from the “ordered” list box 1956,
and selects the “remove” button 1954. If the user wishes to add a substance 408 to the “ordered”
list 1956, the user selects the “add” button 1952. The user is shown Figure 20, once the “add”
button 1952 has been selected.

Referring to Figure 20, the “add physician medication order” dialog box 2000 allows the
user to input the set of administration parameters for a substance 408 ordered by a health care
professional to be administered. The user can select the name of the substance from the
“medication” drop down menu 2004. If the user does not know the full name of the substance
408, the user may type in a part of the name and select the “search” button 2002. The results of
the search are shown in the “search results” box 2006. The user then selects the propér substance
408 name from the returned results. The user also selects a route for the delivery of the
substance 408 from the “route” drop down menu 2008. The user also defines the dosage by
typing the dosage in the “dosage” box 2010, and selecting the units from the “dosage units” drop
down menu 2012. If the substance is to be administered by an infusion pump 400, the user also

must define the dose rate by typing the dose rate in the “dose rate” box 2016 and selecting the
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units from the “dose rate” units drop down menu 2016, and the rate time by typing the rate time
in the “rate time” box 2018 and the selecting the units from the “rate time units” drop down
menu 2020.

Referring back to Figure 19, general information regarding the patient can be found in the
“general information” section 1960. If no specific information is available for the patient 450,
the user has the option of designating the patient 450 as a generic patient by selecting the
“generic patient” check-box 1961. When the adverse drug event database 102 performs a check
on the substance 408 being administered and the “generic patient” check-box 1961 is selected,
the adverse drug event database 102 will typically generate more alerts than when specific patient
information is present. Specific information regarding the patient 450 can be added as it
becomes available to the user. If the user does not specify specific patient information or select
the “generic patient” check-box 1961, the adverse drug event database 102 will typically generate
the most alerts, because the adverse drug event database will assume the patient is zero years old
and weighs zero pounds. A new check is performed each time specific patient information is
added or changed in the “general information” section 1960.

Referring to Figure 31, to view the alerts generated by the adverse drug event database
102 or by the software system itself, the user selects the “enunciations” tab 3102 from the
“patient information” screen 2100. In addition to the adverse drug event database 102 generating
alerts for harmful drug interactions, or an unknown drug being administered, the software system
can generate alerts when it detects the failure of an infusion pump 400, the communications
device 200, the input device 300, or the network 500 causing communications with the adverse
drug event computer 50 to cease. If there are active alerts, the “warning box” 3118 is displayed
to the user. A list of all unacknowledged alerts is displayed in the “alert list” 3104. If the user
selects an alert from the “alert list” 3104, specific information regarding the alert is displayed in
the “alert information” box 3112. The monitoring portion of the software system also displays
the patient number in the “patient number” box 3106, the patient’s name in the “name” box
3108, the room number where the alert was generated in the “room number” box 3110 and the
total time the alert has been active in the “time box™ 3114. If the user wishes to acknowledge the
alert, the user selects the “acknowledge” button 3116. When the user selects the “acknowledge”
button 3116, the monitoring portion of the software system displays Figure 32. 4

Figure 32 allows the user to remove the alert from the “active alert” list 3104. The user

types in a reason for acknowledging the alert in the “reason” box 3202. If the user wishes to
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ignore this alert in the future for this patient only, the user checks the “ignore for this patient
only” check-box 3204. If the user wants to nominate this alert to be excluded in the future for all
patients, the user checks the “system wide ignore” check-box 3206. In order for the alert to be
removed from the active alerts list 3104, the user must enter their username in the “username”
box 3208 and their password in the “password” box 3210. If the user does not have the
appropriate permission associated with their user account to remove active alerts, the alert will
remain in the “active alerts” list 3104.

The administration portion of the software system allows the user to configure certain
parameters that control the behavior of the software system. The configuration is accomplished
through the use of the administration tool. The administration tool allows the user to configure
items such as the adverse drug event database 102 to be used, it provides the ability to import and
export standard drug names and create custom ID’s for drugs, it allows for other user accounts to
be created and privileges for the user accounts to be set, it allows the user to determine what
types of adverse drug interactions will be checked for, it allows the user to generate different
reports from information contained in the event log, it allows for the configuration of alerts to be
ignored system wide, and it allows for infusion pump IDs to be mapped to hospital pump IDs. |
Access to the administration portion of the software system is controlled by a separate login
procedure.

Referring to Figure 9, when a user wishes to change the way a portion of the software
system is configured the user must login into the administration portion of the software system.
In order to login to the administration portion of the software system, the user must provide the
“administration tool login” screen 900 with a username in the “username” box 902, and a
password in the “password” box 904. If the user does not have the appropriate permission
associated with their user account to access the administration portion of the software system, the
user will not be allowed to login. If the user has permission to access the administration portion
of the software system, the user will be granted access and shown Figure 22.

Referring to Figure 22, the user has the ability to choose an adverse drug event database
102 by selecting the “ADE-DB servers” tab 2202 from the “administration tool” dialog box
2200. The user is able to select from one or more server types using the “server type” drop down
menu 2204. The user should also provide the server’s name in the “server name” box 2206.

Referring to Figure 23, the administration tool provides the user with an interface to

import NDC drug names for use by the monitoring portion of the software system, and also to
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export NDC drug names for use by other applications running on the health care facility’s
network 500. This interface also provides the user with the ability to map the NDC name to a
custom name within the monitoring portion of the software system. The user selects the “map
drugs” tab 2302 from the administration tool dialog box 2200. If no drugs names are present in
the “drug names” section 2310, the user should choose the “import NDC/drug names list” button
2330. Upon choosing the “import NDC/drug names list” button 2330, the user will be shown
Figure 24.

Figure 24 depicts the “import drug names” dialog box 2400. If the user knows the path to
where the drug names are located on the central computer system 100, the user may type the path
into the “path” box 2402. If the user does not know the specific location of the drug names, the
user may select the “browse” button 2408. When the user has located the file containing the drug
names the user must next select whether the file is a comma separated file or a tab delimited file.
This is done by selecting either the “comma separated” radio button 2204 or the “tab delimited”
radio button 2206. Once all the proper selections have been made, the user should select the
“start” button 2210 to begin the importation process. Once the process is complete the user
should be returned to Figure 23.

If the user wishes to export the NDC/drug name list from the central computer system
100, the user may due so by selecting the “export NDC/drug names list” button 2340 from the
“administration tool” dialog box 2200. If the user knows the path to where the drug are to be
exported to, the user may type the location into the “path” box 2502. If the user does not know
the specific path to where the drug names are being exported to, the user may select the “browse”
button 2508. When the user has located the place to export the drug names the user must next
select whether the file is to be comma separated file or a tab delimited file. This is done by
selecting either the “comma separated” radio button 2204 or the “tab delimited” radio button
2206. Once the proper selections have been made, the user should select the “start” button 2210
to begin the exportation process. Once the process is complete the user should be returned to
Figure 23.

Referring to Figure 26, if the user wishes to add another user to the software system, or
edit an existing user’s privileges, the user should select the “users” tab 2602 from the
“administration tool” dialog box 2200. A current list of all users assigned privileges to use the
software system are shown in the “user” list 2652, in the “system users” section 2650. To add a

new user to the software system, the current user selects the “new” button 2654. The current user
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then inputs a username in the “username” box 2612, the user’s real name in the “real name” box
2610, a password for the new user account in the “password” box 2616, the same password in the
“password confirmation” box 2618, and selects a user type from the “user type” drop down menu
2620. When all the information has been added, the current user selects the “save” button 2624,
and the new user is created. If the current user wishes to edit information for an existing user, the
current user selects the username from the “user” list 2652, and then selects the “edit” button
2656. The current user then edits the information in the “user information” section 2610. When
the current user has finished changing the information, the user selects the “save” button 2624. If
the current user wishes to delete a user from the software system, the user selects the username
from the “user” list 2652, and selects the “delete” button 2656.

Referring to Figure 27A, the user has the ability to control what types of adverse drug
interactions the adverse drug event database 102 checks for. Selecting the “configuration” tab
2702, of the “administration tool” dialog box 2200, brings the user to the “adverse drug event
configuration” interface 2700. The user then selects the “ADE options” tab 2704. The user can
select which checks will be performed on the data and information provided to the adverse drug
event database 102 by selecting the check-boxes 2710. The user can also determine what level of
alerts will be reported back to the central computer system 100 from the adverse drug event
database 102 by selecting the level from the “warning level drop” down boxes 2720. The user
also has .the option of turning off the alert logging feature of the monitoring portion of the
software system. Referring to Figure 27B, by selecting the “logging options” tab 2706 the user
can turn off the logging feature by selecting the check-box 2710.

Referring to Figure 28, the administration portion of the software system contains the
ability to generate reports based on a number of specific topics, as well as customized reports.
From the “administration tool” dialog box 2200, the user selects the “reports” tab 2802. The user
has the choice of selecting the “event log” tab 2810, the “patient” tab 2812, the “enunciation” tab
2814, or the “medication” tab 2816. When the user has selected the appropriate tab, the user can
select a report to be generated from the “report type” drop down menu 2820. Once the user has
made their choice, the user should select the “generate report” button 2830 to begin the report
generation process.

Referring to Figure 29A, the monitoring portion of the software system cén be configured
to ignore certain alerts generated by the adverse drug event database 102. A list of alerts

nominated for system wide exclusion can be seen by selecting the “administer enunciations” tab
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2902 from the “administration tool” dialog box 2200. The alerts nominated for system wide
exclusion are displayed in the “nominated enunciations” list 2810 located on the “nominated
enunciations” tab 2904. If the user wishes to exclude the alert system wide the user selects the
alert in the “nominated enunciations™ list 2810 and selects the “ignore” button 2814. If the user
does not wish to exclude the alert system wide the user selects the “veto” button 2812. If the
user wishes to see a list of alerts that are presently excluded system wide, the user selects the
“ignored enunciations” tab 2906. A list of ignored alerts is displayed in the “ignored alerts” list
2820. The user can remove an alert from system wide exclusion by selecting the alert in the
“ignored alerts™ list 2820 and then selecting the “remove” button 2822.

The administration portion of the software system allows the user to map an infusion
pump ID to hospital pump ID by selecting the “pump mapping” tab 3002 from the
“administration tool” dialog box 2200. The infusion pumps 400 mapped in the system are shown
in the “pump” list 3004. If the user wishes to delete an existing mapping, the user selects the
infusion pump 400 from the “pump” list 3004 and then selects the “delete” button 3016. If the
user wishes to edit an existing mapping, the user selects the infusion pump 400 from the “pump”
list, and then selects the “edit” button 3020. The user can then change the channel number by
using the “channel selection” buttons 3022 or change the hospital ID by typing the new hospital
ID in the “hospital pump ID” box 3008. The user can create new mappings by selecting the
“new” button 3018. The user can then enter the infusion pump ID in the “pump ID” box 3006,
the hospital ID in the “hospital pump ID” box 3008, select the proper channel number, and select
the “save” button 3010.

Both the administration and monitoring portions of the software system record events in

the event log 114. Both the administration and monitoring portions of the software system can

. view the event log 114. Figure 33 depicts an instance of the event log 114. The event log 114

shows the time the event occurred in the “time” column 3302, the event type in the “type”
column 3304, the user who caused the event in the “user” column 3306, and a brief description
of the event in the “event” column 3308. If the user is viewing the event log 114 and wishes to
see if any events have taken place since the user began viewing the event log 114, the user can
select the “refresh” button 3310 and the event log will display all events that have occurred up
until the time the refresh button 3310 was selected.
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Variations, modifications, and other implementations of what is described herein will
occur to those of ordinary skill in the art without departing from the spirit of the invention.
Accordingly, the invention is not to be defined solely by the preceding illustrative description.

What is claimed is:
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CLAIMS

1. A system for monitoring the administration of substances to patients, comprising:

at least one input device, each of the input devices for forwarding information about at
least one substance for administration to a particular patient by at least one infusion pump;

at least one communication device, each of the communication devices boupled to at least
one of the input devices for receiving the information forwarded by the at least one input device,
each of the communication devices also coupled to at least one of the infusion pumps to receive
data about the administration of the at least one substance to the particular patient through a
standard communications interface; and

a central computer system coupled to each of the communication devices by a computer
network, the central computer system for receiving the information and data from the
communication devices, the central computer system storing at least some of the received
information and data and accessing at least a first local database and a second database to identify
and provide alerts about possible harm to the patients due to the administration of the substances,
the first local database inéluding information about at least one of the patients, and the second

database including information about adverse drug events.

2. The system of claim 1 wherein at least one of the input devices comprises a bar code
reader.
3. The system of claim 1 wherein at least one of the communications devices comprises

electronics for packaging the information and data and then forwarding the packaged information

and data to the central computer system over the computer network.

4. The system of claim 1 wherein the standard communications interface comprises a

standard interface for medical device communications.

5. The system of claim 4 wherein the standard interface for medical device communications

comprises the IEEE 1073 communication standard.

6. The system of claim 4 wherein the standard communications interface comprises the RS-
232 standard.
7. The system of claim 1 wherein at least some of the received information and data is

written into an event log by the central computer system.
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8. The system of claim 7 wherein the central computer system uses the event log to maintain

a history of at least the at least one substances administered to the patient.

9. The system of claim 1 wherein the central computer system provides at least one alert if

an adverse drug event is detected.

10.  The system of claim 9 wherein the central computer system provides the at least one alert

by broadcasting the at least one alert over the computer network.

11. The system of claim 10 wherein the central computer system comprises a user interface

for allowing a user to choose not to broadcast the at least one alert.

12. A method for monitoring the administration of substances to patients, comprising:

providing at least one infusion pump for connection to a communication device, the at
least one infusion pump for delivering at least one substance to a patient;

allowing the input of information about the patient, the at least one substances to be
delivered, and the at least one infusion pump;

passing the information to the communication device through a standard communications
interface;

receiving the information at the communication device;

packaging the information into data packages at the communication device;

transmitting the data packages to a central computer system;

receiving the data packages at the central computer system; and
processing the data packages at the central computer system to identify possible harm to the

patient due to the delivery of the at least one substance.

13. The method of claim 12 further comprising the step of broadcasting at least one alert if

the processing step identifies harm to the patient due to the delivery of the at least one substance.

14, The method of claim 13 further comprising the step of providing the ability to choose not

to display the alert on subsequent administrations of the same at least one substance.

15.  The method of claim 13 further comprising the step of recording at least some of the

information contained in the data packages in an event log at the central computer system
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including the dosage of the at least one substance and the time and date of administration of the

at least one substance.

16.  The method of claim 12 wherein the inputting step comprises scanning a bar code by a

bar code reader.

17. The method of claim 12 wherein the standard communications interface comprises a

standard interface for medical device communications.

18. The method of claim 17 wherein the standard interface for medical device

communications comprises the IEEE 1073 communications standard.

19.  The method of claim 17 wherein the standard communications interface comprises the
RS-232 standard.



WO 01/45774

1/29

PCT/US00/30197

7?0
490
K X
P AL L& 13
300
200
500~ 400
LN S S
100 200
I °
400
i
S N Y
300
200
FIG. 1A

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

2/29

PCT/US00/30197

700
(
400
50
XXX L% X
300
Q= (
7?0
500 400
100 T \
N N N
300
L= 200
FIG. 1B

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

3/29

V¢ 9Old

00 asvav.iva
AHOWIN INIAT NOILYWHOANI (—#0}
INZILYd
[ A
91 an

asvaviva
INIAT ONHA [—z01

JOVAHILNI ASHANQY

01— SNoOLLYIONNIWNOD 1INN
IVHINTO Y
o1
3SNOW
zhi—|  QHYOSAIM vIgamw
ADVHOLS

ﬁ 1INN AVdSIa

gLl —0lL1
301A3A
1 onavay
%871 anv 30vHOLS {
TYNHILX3 001

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

4/29

dc Old

GG

— &9

—c0l

— 19

30IA3A
HNIQvIH
AHONIN aNY IOVHOLS 3SNOW
v.1vd YNHE3LX3
A ﬁ
PAS] S
3svav.iva
INIAT DNHa
JOV4H3LNI LINA \\! SSHAAAY
NOLLYIONNNINOD
° MHOMLI3N ONISS3004Hd
TYHLINIO
ﬁ
95 LINA AV1dSIa
es—| auvogAIM
VIGaw
JOVHOLS
ﬁ
ﬁ 85

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

5/29

400

PCT/US00/30197

404 .

406E:|
408 —

SUBSTANCE

406 ~——{ BAR CODE
DISPLAY

402 | COMMUNICATIONS

INTERFACE

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197

6/29
Ql
(@]
Al
AN
- R — /8
- O ®
o >
=
=N
e 0]
o
Al
<
8 O)
) LL.

DRIVER
LIBRARY

[

204 —

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

7/29

IN3ILYd ——0Sv

dvd

g Ol

.

3A09 [[ 90Y

14028

|—

AY1dSId

40

FOV4H3INI

SNOILYOINNAINOD

4d00 dvd —-90v

JONV.LS
-ans

D 180¥

90

00V

00€

A

30IA3d
1NdNI

30IA3d
SNOLLVOINNNWOD

—

00¢

009

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

8/29

PCT/US00/30197

CONNECT PUMP TO COMMUNICATIONS DEVICE

| 600

INPUT PATIENT IDENTIFICATION

|_-602

INPUT SUBSTANCE INFORMATION

604

INPUT PUMP INFORMATION (IF NEEDED)

606

INPUT PATIENT IDENTIFICATION (AGAIN)

608

PACKAGE PATIENT IDENTIFICATION,
SUBSTANCE AND PUMP INFORMATION

| 610

TRANSMIT DATA PACKAGES TO
CENTRAL COMPUTER SYSTEM

| 612

COMBINE PACKAGED DATA WITH PATIENT
DEMOGRAPHIC INFORMATION

613

PERFORM ADVERSE DRUG EVENT CHECK

614

DISPLAY AND BROADCAST ALERTS

616

RECORD ALERTS AND PACKAGED
INFORMATION IN EVENT LOG

618

FIG. 6

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

9/29

L "9ld

_\\ Iwan] | | |4 ssaud “djey 404
102 —
< _ — [ JOAMICOUIONIQNA . OTION L m———
B0 08 auizedwod  /g:0l 0002/+2/20 =
Bwi0"0g MDY 9z:0} 0002/72/20 T
9s0( | uotjeoipajy | diiejsew]
18pio uonesipaw uriSAyd - e
< | > uoleIdunuUd dAIDY
Buwpo 0z epudesio  92:01 0002/+2/20 L
20000} feidg feseN Bulloy 1se3 Rem-y  G2:01 0002/72/20 T
[esoq] UOEIpOYY | durejsew] | £
j Bulurep
uolEdIpaw uslied -
_ oz_ Bunejoe co1 ——=
| ON]. jueuBaid v0}
oseesia oA oN]  sishea SIIEA BIIBLOIN IES - 122688 ——
SISOUBEI( 1UBSeld -
[ seasessigienn UOS[OYDIN UUY 81iSST - EEGPIL —— r
596 H2e/0 800 oot
un-xojui 104odly oY . YOUE USYOH [9BUOIN - $22EEe|—
L KI0ISIH [edIpaN 1S0d 00°00¢ wyBiep
18 smoipuy Aytowi| Heqoy- gz 1663 ——
00°29 wbieH
uiepo Yyim jousjAL suen Kot Hm.
Us}|CH |oeyd]
ugioiuad Salia 00} —#
suiydiow _ 5eeeee 1usied ,
seiblo|y umoud] - Oju] [etaudn) = — Siuetied ) suopeunts

dieH MmeiA wooY jueged N

pF ol

XEIE]

s——

£1 sunug pabpajmoueun -plenpiuaned-

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

10/29

PCT/US00/30197

PatientGuard Admin Tool Login

800
/
First-time Login
Because there are no administrator accounts on this
system yet, one must be created in order for you to
login.
Username: 802
Password: -804
Confirm
| _-806
Password:
OK Cancel Help
FIG. 8
900

SUBSTITUTE SHEET (RULE 26)

Username: —1 902
Password: 1904
OK Cancel Help
FIG. 9



WO 01/45774 PCT/US00/30197

11/29
1000

\

Create New Room

New Room Number: 11002

Username: 11004

Password: | 11006

OK Cancel Help

FIG. 10

1100

\

Delete A Room

Room Number: || T~ }—11102

L1104

Username: | Clerk 1

Password: |} 1106

OK Cancel Help

FIG. 11

1200

\

Create New Room 7

& That room number already exists.

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
12/29
=]
Create New Patient 1300
Patienti#: t —{ 1302
Name: 11304
Room: 102 v I_/1 306
Gender: Unknown v} 1308
Username: | Clerk1 1310
Password L1312
OK Cancel Help
FIG. 13
PatientGuard o -
- . : . 1400
& The entered admission ID exists for a currently admitted patient. S
. OK | | Help
FIG. 14
1500

Delete Patient

Patient#: |JohnBrwnOOO1 1 1502

Name:  John W. Brown
Username: | Clerk 11504
Password - 11506
OK Cancel Help
FIG. 15

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197

13/29
Deleted Patient
Patient # iName | Time Deleted
JimDan00045  Jim D. Dandy 09:12 08/21/2000 ) )
JohnBrwn00032 John W. Brown ~ 09:12 08/21/2000 4 1602
1600
pd

«} »

Username: | Clerk1 Room To Restore to:

e | Cler |
Password: | | [ [} —+t1e04
1608
[_Restore | [_Close | Help
FIG. 16
PatientGuard 1}00
@ Please enter the room the patient should be restored fo.
: OK :
FIG. 17
PatientGuard X 1800
'8

Are you sure that you want to restore Jim D. Dandy?

.......

1802—: Yes || No

FIG. 18

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
14/29
1900
e
1980 [Edit Patient Information |
\ —ldentification - Known éll_ergico 1918
1982 Patient#: penicillin g potassium Remove 1912
Name: 1910
1984
—General Info 5 ]//—1 914
1961 1—-+E] Generic Patient I !\
1962 Height: - Past Medical History -1 g;_g
Tremor, Essential Remove 19292
1963
DOB: 06/17/1927 1920
1904 o E: | = 1924
1960 Gender: Male
1965 //I —— 1926
1966 Ln/jpisg@l No |1 | - Present Diagnosis
1067 Dialysis: __[Unknown ] Lymphoma, Lymphocytic, Nodular | [remove 1 ggg
1968 Pregnant___{No [~] 1930
Lactating: No Add —1 1934
1969 Lacetng | I ] Uy
— Patient Medications 1936
Timestamp | Medication I Dose N
08/23/2000 13:55 asa/carisoprodol 200.00mg Add —-:—:ll 83.%
IRemove I————1 944
Ll | 211946
— Patient Medications Orders
Timestamp | Medication | Dose
08/21/2000 14:19 penicillin g procaine 45.00cc Add ﬂ____:{ 826
Remove 1954
Kl I 1\ 1956

FIG. 19

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
15/29
2000
Add Med Order
Patient#: JohnBrwn0001 2004 Name: John W. Brown 2002
! ./
Medication: | =l Search T 2006
\\
2008,
Route: | 1]
2014 2016
2010 2012 Rate Time: | , |:|
~ 2020
OK Cancel 2018 Help
FIG. 20

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

16/29

74 | Y| I |

14 ssaud ‘djpH 104

LS "Old - ;
ghig— den || w3 }—vlie
4 | B
OLLET o005 oueooid B ujoad 611 0002/12/80
2s0(] | uoneoipapy | dwejsauu |
SI8pl0 UOIEOIPaN UeIdISAYd -
4 1 | ID
12{0) Rde m i s NN )
Wo0"002 jopoidosueoese  §S:€L 000¢/£¢/80
350( | UOITBOIPS | dureisaiu |
SuoedIpe Wehed-
e TN Bugeioey
90rz-HH! Srle T H__on] weubesd
pNPON ‘onAsoydwiA] ,mmoﬂ%mj E sisjelq Qcle
sisouBei(] Juesald ! . -
ad TN 2seas]( JOA]
Se g A e——]  sepueo
YOk pEs \IIINN%%MM o 0212 0
[eluassg ‘Jo0wa) .FNm ¥4 ublem .
. 90Q T 90r -g00090080r ——
-RI0ISIH [eoIpal Ised ybioH 201
0€Lg~ iuened opeuss [ _ umolg *M UYop-1oooLiguyop _ -
ojU| |eJoUSE) ~ 101
A 8LLd ~
¢0l¢ UMOoIg “A Uyor oweN ,
wnissejod uigioiuad —Ipooo_.;am_:s% 4 BB _ sjusiied | suopelounug
selbie||y umouy] e UOIEDlJUSP] gL _.NK Ll _.NK
I
ozlez” +v2le gele”’ disH meiA wood jueped upT ol

\

[XEE]

\
0 :sunug vmmuméocxmc: ,.Em:oﬁcm_an_-

__ ~0012

8v1z 9vi2

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
17/29
[Tl PatientGuard Admin Tool [IO]iX]]
File Edit View Help
Reports I Administer Enunciations " Pump Mapping
2202 ADE-DB Servers | Map Drugs | Users || Configuration
y ServerType: | MicroMedix CKO Server 2204
2200 Server Name: |tarhee| | | Save |
N
2200
For Help, press F1 | —”:“NUM" I//i

SUBSTITUTE SHEET (RULE 26)

FIG. 22




WO 01/45774 PCT/US00/30197

18/29

[T] PatientGuard Admin Tool I | ] | B
File Edit View Help

Reports | Administer Enunciations “ Pump Mapping

ADE-DB Setvers r / Map Drugs || Users ﬂ Configuration

—Drug Names 2302 —Custom IDs 2320

24 Hour Vitamin C —]
40 Winks
4-Way Long Lasting
23101 L 1AB.C. W/Codeine
AP.L.
AT/S
A2
/ A-25

A-3
2200 A-3 Revised
A-4
A-42
abacavir sulfate
Abbokinase v

[ T

2330— Import NDC/Drug Name list Export NDC/Drug Name list 2340

2350~ Update Patient Guard Content Help

For Help, press F1 [ [ INoM™ 1.4

FIG. 23

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

19/29

PCT/US00/30197

2400
[Import Drug Names X
240
L~ 2
Path: Browse |~{—2208
2204 —@ Comma Separated Stat L2210
2206 ~—0O Tab delimited
Help
Close
FIG. 24
2510
[ Export Mapping
2502\
Path: Browse ——-2508
2504 ~—@® Comma Separated Stat 12506
SO Tab delimited
2506
Help
Close

FIG. 25

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197

20/29
[Z] PatientGuard Admin Tool I T 4
File Edit View Help 2602
/
Reports I Administer Enunciations " / Pump Mapping
ADE-DB Servers | Map Drugs | Users | I Configuration
— System Users — User Information | 2610
Admin New Username: 2612
eal Name: —Ht
[ Dok | 201
o650 2656 Password: | F 2616
2658/ Password (again): | N1 2618
UserType: | Administrator [~}H-H}2620
, | Ssave | | Cancel]
-~ N ' !
2200 2652 2624 2622
! A
For Help, press F1 I:Im-lmr_—l/,

FIG. 26

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
21/29
[T] PatientGuard Admin Tool I ]| 4
File Edit View Help 2700
AN
Reports I Administer Enunciations " \ Pump Mapping I 2702
ADE-DB Servers | Map Drugs I Users [\ Configuration _,4—’/
2704 { ADE Options I Logging Options |
Choose the minimum warning level:
2710
271 O \ Drug-Drug Interaction Checking DrUg'Disease Interaction CheCking—//
2720 2720
~ LMinor Severity (most warnings) E I Minor Severity (most warnings) /”
-~ ‘
2200
2710
2710 | [v] Drug-Allergy Interaction Checking [M Therapeudic Duplication Check —
2720
I Category A(most warnings) ”"
2710 V] Pregnancy/Lactation Warnings Dose Checking*”271 0
2720
2720 \_I Minor Severity (most warnings) EI I Minor Severity (most warnings) /" i
Help

For Help, press F1

1w 1.4

FIG. 27A

SUBSTITUTE SHEET (RULE 26)




WO 01/45774 PCT/US00/30197

22/29
=] PatientGuard Admin Tool | ] | 4|
File Edit View Help 2700
N\
Reports | Administer Enunciations “ \Pump Mapping | 2702
ADE-DB Servers | Map Drugs |  Users rYConﬁguration H
| ADE Options | Logging Options ]
\
Choose logging options: 2706
2710 —H¥] Ennunciation Logging
/’
2200
L i
For Help, press F1 [NOM]| P

FIG. 27B

SUBSTITUTE SHEET (RULE 26)



WO 01/45774 PCT/US00/30197
23/29
[T PatientGuard Admin Tool _][D]{X]
File Edit View Help
ADE-DB Servers | Map Drugs [ Users | Configuration
2802 Reports | Administer Enunciations | Pump Mapping

2810 [ EventLog [ Patient | Enuciation | Medication |

Report Type

l L=
\2820

2200

Faor Help, press F1

\281 2 \281 4 \281 6 Please choose an Event Log Report

[Generate Report |

[ 1.4

FIG. 28

SUBSTITUTE SHEET (RULE 26)




WO 01/45774 PCT/US00/30197
24/29
=] PatientGuard Admin Tool (=HafiX]]
File Edit View Help
ADE-DB Servers |~ Map Drugs |  Users | Configuration
Reports | Administer Enunciations \l Pump Mapping
2904 [ Nominated Enunciations |lgnored Enunciations | 2902
Nominated Enunciations
2810 |
- (oo }-2814
| Help I
Enunciation Description:
-~
/
2200
v
For Help, press F1 DINUM" 1.4

FIG. 29A

SUBSTITUTE SHEET (RULE 26)




WO 01/45774

2904

2820

-~
2200

PCT/US00/30197
25/29
[=] PatientGuard Admin Tool =1
File Edit View Help
ADE-DB Servers | Map Drugs |  Users | Configuration
Reports | Administer Enunciations [ Pump Mapping

H Nominated Enunciations | Ignored Enunciations |

2902

Nominated Enunciations

2906

Remove 2822

| Help |

Enunciation Description:

v

For Help, press F1

- -

FIG. 29B

SUBSTITUTE SHEET (RULE 26)




WO 01/45774

PCT/US00/30197
26/29
[T PatientGuard Admin Tool (=IO iX]]
File Edit View Help
ADE-DB Servers Map Drugs l Users monfiguration 3002
Reports Administer Enunciations Pump Mapping uil
IDC Channel Hospital Id
qwerty O anf
querty 1 ZXev
XXX 1
Pump IDC:
[} 3006
s .
Hopital Pump ID:
2200 1 3008
Cf;annel: 3022
] 5)—3022
3004 | Sav\e | | Cancel |
3012 3014 3010
Sort by: fiDC o Hopital ID
L New | [__Edt J—3020
\
3016 3018
For Help, press F1 [ ]INoM]] |/,|

SUBSTITUTE SHEET (RULE 26)



PCT/US00/30197

WO 01/45774

27/29

L€ "OId

2 N[

|4 sseud ‘djpH 104

9LLE
4

dieH

ofipajmounoy

L) |

jsuole|dounus

9AIlOY Q

:10} BAJOB U8 SBY UOKRIoNUS Siy |

chie——

9 NITTIDINId :usied siy) Joj pejou ueeq sey
gaueisans Buimojjol ayy o3 AlamsussiadAy jo Aioysiy v

nniacs

Aieaes Joulp :Aleaes
0000002 QI Buiuiep

oLLe—

tot] :# wooy

801Le—

UMoIg M c_._o_,— :BLWEN

9018 —{

ggoooumiguyor] 4 juened

__ iBusem |
“'0/8L/80 “iguyor  ropnedeleyl Jouin
~0/81/80 “iguuyop rognadesayl Iouiy
“'0/g1/80 “IGUUOP "oeey OIBIBlly  IOUI
"0/81/80 "iguyop -oeey olbielly  Jouln

awli) | #usped | adAl | |oAa7
| swened| suogerounug

v

digH MOpUi  MBIA wooy jusied 1p3 olid

XTI

1 :SUNUT PebPejMOUNIBU - plenbiuaiied

701LE

00le

é0lLe

SUBSTITUTE SHEET (RULE 26)



WO 01/45774

28/29

[ Acknowledge Enunciation J

Patient #: | JohnBrwn00032 |

Name: [John W. Brown |

Reason for Acknowledge:

]
13202

ETIgnore this Enunciation in the future —§-3204
(This patient only)

[ Nominate for System Wide Ignore — {3206

Usemame: |Clerkt 13208

Password: | 13210
OK Cancel Help

SUBSTITUTE SHEET (RULE 26)

PCT/US00/30197

3200



PCT/US00/30197

WO 01/45774

29/29

€e OId

diey

9s0|D

yseueyl—o0LEe

‘porowes pue peddols eainegdjeHDd 8aMBS eolMeg paddols  £0:64:60 0002/81/80
peddols prenoiueled  £0:5v:60 000¢/81/80
‘pepeo] soineguoneInblyuo)D 4 8Ines poUELS 80IM8S  £0:G1-60 0002/81/80
Injsseaans ul pabibo] UlWPY eweules uwpy perdweny uibo]  ¥1:61:60 0002/31/80
"0 abusyo [eubis }ueoipbeyenes eaneghiuonnd ulwpy suoldQ uoneinbyuo)  1:G:60 0002/31/80
000000 X0 0} peBbueyd uoleINBIU0Y (00 | UIWPYD uiupy suoldQ uoleInbyuo)  ¥1:G7:60 0002/84/80
L9Gy€¢-uoibuljig oid:eueu [In} .gxoid:auweuissn uiwpy peppy 1esn  91:9%:60 0002/81/80
adA} Jasniucibulljig ¥o1q:eweu |in} Holg:eweulesn ulwpy  uey) uonewlou] 1esn  9¢:9v:60 0002/81/80
*ssed:Q:0dA} Jasniojg:awel jjn HoId:ewruIes ulwpy  “ueyd uoiewlopl Jesn  £0:/4:60 0002/81/80
ssed:(:0dA} Josnig:aweu [|n} HoIq:eWeuIes ulupy - “ueyg uoleuLiojuliesn  €1:/b:60 0002/31/80
uiwpy paddojs j00] uiwpy  62:21:60 0002/81/80
owai pue paddojs eaineg uoieInbyuo)nd 89IMeS aolMes peddols  62:/F:60 000¢/81/80
panowa pue paddois solneg dipHDd eoiues eoIueg peddals  62:/+:60 0002/81/80 00ce

."pepeo adlnegdundnd 8olnes poyElS 80IMeS  Z1:2G:01 0002/81/80 <~
"papeo| eanes  uoleInbluonnd 89ines peyelg sdlMeS  ¢1igg-0f 0002/81/80
"PepEo| 82IAI8GUOIOBUUODXPN D 8oIMeS poyelS 9oIMeS  0E:2S:0L 0002/81/80
"uMoIg UYorGyeg 10 wsifed 1o} as|e} 0} 18s olBUBL) YO uonewuoju] ueed  8€:¢S:01 000¢/81/80
‘Pepeo| 89IMeS SHINDC S0IMeS peuels 8olMeS  0b:gG:01 0002/81/80
"0 PaVEIS plenvuened  Opigg:0l 0002/81/80
| ‘popeo) 9olMeS  dipHHd 2aInes POVEIS 80IMSS  /0:10: LI 0002/81/80
‘pepeo| eolueg  djpHDd 901Mes PaUEIS 80IMRG /011011 0002/81/80
"pepeo] eoues uoneinbiuonnd eomnes PaUEIS ©0IMeS  /1:60:1 | 0002/81/80
|njsseoons Ul pahito| uwpy suleuIasn uwpy peidweny uibo7  £z:60:1 1 0002/81/80
0000001.2X0 01 peBueyd uoneInbyuos (00 UILIPYD uwpy  SuoRdo uoneinbyuod  €z:60:L 1 000Z/81/80
“Kjinissa90ns ul pabbo| [yieln sweuas() BTN paydweny ulbo  Ly:ZL:LL 0002/81/80

_ v . Uonduoseq _ JusAg mc_wsmo Jesn _ . adA| weng _ paunoop swll -
- : : c0ge
\ \ \ Bo7uendg |
_ | 1
80€E 90€e Y0€e

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT Ir  stional Application No
PCT/US 00/30197

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 A61M5/172 GO6F19/00

According to International Patent Classification (IPG) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A61M GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO~-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 99 10029 A (LARKINS WILLIAM T ;MANDRO 1-19
MARC A (US); DEMERS JASON A (US); KAMEN)

4 March 1999 (1999-03-04)

page 43, line 22 -page 58, line 19; claims
1-19; figures 5-7,16-18

X FR 2 717 919 A (ENSYMA SA) 1-19
29 September 1995 (1995-09-29)
claims 1,10; figure 2

A US 5 681 285 A (FORD ALAN D ET AL) 1-19
28 October 1997 (1997-10-28)
the whole document

A US 5 651 775 A (HANSON ROBERT ET AL) 1-19
29 July 1997 (1997-07-29)

column 14, Tine 38 -column 15, line 67;
figures 1,13

-

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :
P g *T* later document published after the international filing date

or priority date and not in conflict with the application but

"A" document defining the general state of the art which is not cited to understand the principle or theory underlying the

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document pubiished prior to the international filing date but
later than the priority date claimed

considered to be of particular relevance invention
*E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

involve an inventive step when the document is taken alone

*Y* document of paricular relevance; the claimed invention
cannot be considered to invoive an inventive step when the
document is combined with one or more other such docu—
metrllts, ﬁuch combination being obvious to a person skilled
in the art.

*&"' document member of the same patent family

Date of the actual completion of the international search

8 March 2001

Date of mailing of the international search report

21/03/2001

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+:31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Clarkson, P

Form PCT/ISA/210 (second sheet) (July 1992)

page’ 1 of 2"




| iona icatiol
INTERNATIONAL SEARCH REPORT I tional Application No
PCT/US 00/30197

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages Relevant to claim No.

X US 5 378 231 A (JOHNSON NOEL L ET AL) 1-19
3 January 1995 (1995-01-03)
claims 9,14; figures

X US 5 088 981 A (HOWSON DAVID C ET AL) 1-19
18 February 1992 (1992-02-18)
the whole document

Formm PCT/ISA/210 (continuation of second sheet) (July 1992)

page‘-2-of-2



INTERNATIONAL SEARCH REPORT

Information on patent family members

i

itional Application No

PCT/US 00/30197

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

WO 9910029 A 04-03-1999 AU 9104498 A 16-03-1999

FR 2717919 A 29-09-1995 NONE

US 5681285 28-10-1997 AT 198159 T 15-01-2001
CA 2125693 A 28-04-1994
DE 69329774 D 25-01-2001
EP 0649316 A 26-04-1995
JP 7502678 T 23-03-1995
SG 49695 A 15-06-1998
WO 9408647 A 28-04-1994

US 5651775 29-07-1997 NONE

US 5378231 03-01-1995 AU 5606394 A 22-06-1994
CA 2150258 A 09-06-1994
WO 9412235 A 09-06-1994
us 5547470 A 20-08-1996

us 5088981 18-02-1992 us 4810243 A 07-03-1989
us 4676776 A 30-06-1987
CA 1267337 A 03-04-1990
EP 0188288 A 23-07-1986
JP 1932787 C 26-05-1995
JP 6055224 B 27-07-1994
JP 17-09-1986

61209666 A

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

