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INFUSION ORDER AND DELIVERY CONSISTENCY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of priority under 35 U.S.C. §120 as

a continuation in part from U.S. Patent Appl ication Serial No. 09/860,865, entitled

"Distributed Remote Asset and Medication Management Drug Delivery System," filed on

May 18, 2001 , which claims priority under 35 U.S.C. §1 9 from U.S. Provisional

Application Serial No. 60/205, 125, filed on May 8, 2000, the disclosures of which are

hereby incorporated by reference in its entirety for all purposes.

BACKGROUND

Field

[0002] The present disclosure generally relates to medical items, and more

particularly to the verification of consistency between a medical item order and the

medical item's use.

Description of the Related Art

[0003] Intravenous (IV) fluid delivery systems are used to deliver fluids (e.g. ,

medicines, transfusions, etc. ) to patients at control led rates. Many individuals suffer from

chronic health problems, the treatment of which requires regular, and sometimes

extended, IV deliveries. Certain treatment regimens for diseases such as diabetes, asthma,

epilepsy, cancer and even al lergies, require the regular and sequenced infusion of precise

amounts of intravenous medication for the patient's survival. Intravenous infusion of

medications can take on many forms depending on the patient, treatment regimen, and

choices of the clinician and institution. Treating chronic medical disorders often requires

the administration of medication over a long period of time according to a treatment

regimen specified by a medical professional, such as a physician.

[0004] In cases of patients adm itted to a healthcare facility, one or more infusions to

be administered to a patient are prescribed by the patient's physician. A pharmacy,

generally located within the patient's hospital or healthcare facility, prepares the infusion

medication or solution according to the physician's prescription. The pharmacist places

the infusion solution in a bag, bottle, syringe, or other container and labels the container.



The container is transported to the patient's location and a clinician such as a nurse or

other clinician hangs the container from a rack. The nurse connects a tube between the

container and an infusion pumping system and inserts a cannula at the end of the tube into

the vessel of the patient.

[0005] A clinician either enters the programming data regarding the infusion into the

pumping system manually, or the pumping system automatical ly loads the programming

data from the label on the medication container or through a wired or wireless connection

to another data source. The programm ing data may include, for example, the rate of

infusion, the total volume to be infused, and in some cases, other delivery or operational

parameters. The infusion pump is started and the infusion proceeds according to the

programmed data. The clinician may perform a periodic monitoring of the patient and

infusion according to the standard healthcare facil ity procedures. The pump will infuse

the medication until it reaches the target volume to be infused, or until the pump empties

the container. In certain instances, however, incorrect parameters may be entered for

infusion of the medication, whether by the clinician or by the pumping system. The

parameters may vary with the parameters indicated by an order for the medication.

[0006| If the clinician notes that the present medication container is about to be

depleted, a replenishment container of the same medication could be ordered from the

pharmacy, if so prescribed. Ideally, the new container would be del ivered shortly prior to

depletion of the present medication container, then upon actual depletion, the clinician

would replace the emptied container with the new container, start the pump again, and the

patient would continue to receive the prescribed medication with a very short interruption.

[0007] A clinician may, however, replenish a medication for infusion when an order

to continue or otherwise replenish medication for the infusion does not exist. For

example, if a patient is scheduled to be weaned off of infusion of a medication, a nurse or

other c linician may replenish the medication for infusion when noticing that a current

medication is depleted without checking the patient's infusion schedule. On the other

hand, a clinician may inadvertently not provide a medication to a patient for infusion

when an order to provide the medication to the patient exists. Even further, a clinician



may enter programming data regarding the infusion into the pumping system that is not

consistent with the parameters for infusing the medication in the medication order.

SUMMARY

[0008] According to certain embodiments of the present disclosure, a fluid medication

delivery monitoring system is provided. The system includes a memory configured to

receive first information indicating orders for fluid medications for patients, and second

information indicating delivery status information for fluid medications for patients. The

system also includes a processor configured to compare the orders for fluid medications

for patients with the delivery status information for fluid medications for patients, and

provide a notification when the comparison shows at least one of: one of the orders for

fluid medication for a patient does not have a corresponding delivery status information

for that order for fluid medication for the patient, or a delivery status information for fluid

medication for a patient does not have a corresponding order for fluid medication for that

patient.

[0009] According to certain embodiments of the present disclosure, a method for

monitoring delivery of a medication is provided. The method includes receiving first

information indicating orders for fluid medications for patients, and second information

indicating delivery status information for fluid medications for patients, and comparing

the orders for fluid medications for patients with the delivery status information for fluid

medications for patients. The method also includes providing a notification when the

comparison shows at least one of: one of the orders for fluid medication for a patient does

not have a corresponding delivery status information for that order for fluid medication

for the patient, or a delivery status information for fluid medication for a patient does not

have a corresponding order for fluid medication for that patient.

[0010] According to certain embodiments of the present disclosure, a machine-

readable storage medium includes machine-readable instructions for causing a processor

to execute a method for monitoring delivery of a medication is provided. The method

includes receiving first information indicating orders for fluid medications for patients,

and second information indicating delivery status information for fluid medications for

patients, and comparing the orders for fluid medications for patients with the delivery



status information for fluid medications for patients. The method also includes providing

a notification when the comparison shows at least one of: one of the orders for fluid

medication for a patient does not have a corresponding delivery status information for that

order for fluid medication for the patient, or a delivery status information for fluid

medication for a patient does not have a corresponding order for fluid medication for that

patient.

[0011] According to certain embodiments of the present disclosure, a method for

monitoring delivery of a medication is provided. The method includes receiving an

indication that a patient associated with a medical device is unidentified, providing a

notification indicating a location of the medical device in the institution, and sending, to a

display associated with the medical device, a request to identify the patient associated

with the medical device. The method also includes receiving an identification of the

patient associated with the medical device, and comparing an order for fluid medication

for the patient with the delivery status information for fluid medication for the patient.

The method further includes providing a notification to the display associated with the

medical device when the comparison shows at least one of: the order for fluid medication

for the patient does not have a corresponding del ivery status information for that order for

fluid medication for the patient, or a delivery status information for fluid medication for

the patient does not have a corresponding order for fluid medication for that patient.

[0012] It is understood that other configurations of the subject technology will become

readily apparent to those ski lled in the art from the following detailed description,

wherein various configurations of the subject technology are shown and described by way

of illustration. As w ill be realized, the subject technology is capable of other and different

configurations and its several details are capable of modification in various other respects,

all without departing from the scope of the subject technology. Accordingly, the drawings

and detailed description are to be regarded as illustrative in nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to provide further

understanding and are incorporated in and constitute a part of this specification, illustrate



disclosed embodiments and together with the description serve to explain the principles of

the disclosed embodiments. In the drawings:

[0014] FIG. 1 illustrates an example architecture for monitoring delivery of a

medication.

[0015] FIG. 2 is a block diagram illustrating an example monitoring system, hospital

information system, and medical device from the architecture of FIG. 1 according to

certain aspects of the disclosure.

[0016] FIG. 3 illustrates an example process for monitoring del ivery of a medication

using the example monitoring system of FIG. 2 .

[0017] FIGS. 4A-4C are example illustrations associated with the example process of

FIG. 3.

[0018] FIG. 5 is a block diagram illustrating an example computer system with which

the clients and server of FIG. 2 can be implemented.

DETAILED DESCRIPTION

[0019] In the fol lowing detailed description, numerous specific details are set forth to

provide a full understanding of the present disclosure. It will be apparent, however, to

one ordinarily skil led in the art that the embodiments of the present disclosure may be

practiced without some of these specific details. In other instances, well-known structures

and techniques have not been shown in detail so as not to obscure the disclosure.

[0020] In certain aspects, the disclosed fluid medication delivery monitoring system

provides an alert or other notification when a medication (or "medication container")

being infused to a patient is not consistent with an order for that medication. The

inconsistency may be due to the order for medication not existing or the patient not

receiving an ordered medication. In certain aspects, the inconsistency may be due to

discrepancies between the medication delivery parameters in the order for the medication

as compared to the medication delivery parameters of the medication currently being

provided to the patient. As such, a clinician or other caregiver is alerted by the disclosed



fluid medication delivery monitoring system. The alert can include a graphical display of

a location of the infusion device within an institution whose current medication delivery

is not consistent with an order of the medication. The alert can also include a notification

sent to a device of a responsible caregiver, such as a mobile device, tablet computer, or

desktop device. The alert can also include a notification sent to another device for further

clinical decision making activities.

[0021J FIG. 1 illustrates an example architecture 100 for monitoring delivery of a

fluid medication. The architecture 100 includes medical devices 10, servers 130, and

c lients 110 connected over a network 150.

[0022] Each medical device 10 includes an IV infusion pump 26 and a data reader

module 58 for infusing a medication supplied from a hanging medication container 28

through an upper fluid administration line 30 and a lower fluid administration line 32 into

a patient 20. In certain embodiments, the medical device 10 is similar to that described in

U.S. Pat. No. 5,7 13,856 to Eggers et al., which is incorporated herein by reference.

Alternatively, other patient care devices, such as pumps, physiological monitors (e.g.,

heart rate, blood pressure, ECG, EEG, pulse oximeter, and other patient monitors),

therapy devices, and other drug delivery devices may be utilized according to the

teach ings set forth herein.

[0023] The data reader module 58 is configured to read bar codes or other information

on medication containers with a reader 60 tethered to the module 58 with a wired

connection 62. In certain embodiments, a wireless connection can be used instead of

wired connection 62. The data reader module 58 is also configured, in certain

embodiments, to read radio-frequency identification (RFID) tags on medication containers

with a built-in RFID interrogator or RFID reader 6 , such as RFID tag label 66 on

medication container 28 or a wristband identification tag 34 worn by the patient 20. A

data input device other than the bar code reader 60 or RFID reader 6 could be used, such

as any device for entering coded data into a computer, such as devices for reading

magnetic strips, PCMCIA smart cards, radio frequency cards, memory sticks, CDs,

DVDs, or any other analog or digital storage media. Other examples of data input devices

include a voice activation or recognition device or a portable personal data assistant



(PDA). Additional devices that can be used to identify medication can be found in U.S.

Patent Application Publ ication No. 2006/022955 1, which is hereby incorporated herein by

reference in its entirety.

[0024] The identifier associated with the patient's identification tag 34 and the

identifier associated with the RFID tag label 66 allow the medical device 10 to retrieve

information associated with the patient 20 (hereinafter "patient information") and the

medication container 28 (hereinafter "medication container information") by referencing

the identifiers in a database or other information source that stores the patient information

and the medication container information. For example, in certain embodiments, label 66

includes information concerning the contents of the medication container 28. An initial

volume of medication in the medication container 28 may also be included in that

information. The medical device 10 obtains that volume information either by manual

input or by scanning the bar code 66 of the container 28 with the bar code reader 60, or by

other means. By any of a number of various methods, the medical device 10 is able to

determine the amount of medication remaining to be delivered by the infusion pump 26

during the patient's infusion. The medical device 10 also receives the desired rate of

delivery of the medication from reading the label 66 or from manual input as described

above and is therefore able to determine the time remaining before the amount of the

medication is completely delivered. These determinations by the medical device 10 are

readily available, and may be communicated to other devices, such as to the fluid

monitoring system, as described below. The patient information and medication container

information are jointly referred to as "operating parameters" for the medical device 10 as

used herein.

[0025] The patient information that is determined by the medical device 10 can

include, for example, a patient name, room number or location, identification number,

date of birth, bed identifier, height, weight, lists of medications taken or to be taken,

associated healthcare providers, allergies, current lab values, vital sign variables being

monitored, patient identification number, patient record number, federal identification

number, and social security number. The medication container information determined

by the medical device 0 can include, for example, a name of a drug in the medication

container 28, its concentration, its contraindications, order identification, an associated lab



test used to routinely measure therapeutic progress or toxic levels of the medication being

described, its cumulative dosing, its twenty-four hour dose rate history, its dose rate, its

historical dose rate, its volume rate, its volume remaining, and its status. In certain

embodiments, the patient information and/or the medication container information are

independently and manually provided, removed, or otherwise edited by a user at the

medical device 10. In certain embodiments, patient information and medication container

information are retrieved from a server, such as a centralized hospital database that

contains patient and medication infonnation, e.g., a medical library database, an alert-

discharge-transfer (ADT) system, etc.

[0026] The infusion pump 26 of the medical device 10 is configured to provide a

value indicating the volume of medication fluid in the medication container 28 and the

rate of delivery of the medication fluid in the medication container 28 to the patient 20,

wh ich is also included in the medication container information. The infusion pump 26 is

capable of being programmed for controlling and monitoring the infusion of the

medication fluid to the patient 20.

[0027] One or many of the servers 130 can be a hospital information system that is

configured to host and track medication order information. The medication order

information can include, for example, medication information such as a name of a drug in

an ordered medication container, its concentration, its contraindications, order

identification, its cumulative dosing guidelines, its twenty-four hour dose rate guideline,

its dose rate guidel ines, and its volume rate guidelines. The medication order information

can also include information on a patient for whom a medication is ordered, such as the

patient's name, room number or location, identification number, date of birth, bed

identifier, height, weight, lists of medications taken or to be taken, associated healthcare

providers, allergies, current lab values, vital sign variables being monitored, patient

identification number, patient record number, federal identification number, and social

security number. For purposes of load balancing, multiple servers 130 can host the

medication order information, either in whole (e.g., as replicated data) or in part. The

servers 130 can be any device having an appropriate processor, memory, and

communications capability for hosting medication order information.



[0028] One or many of the servers 30 can also be a monitoring system for

monitoring a delivery of medication in a medication container using a medical device 0

to a patient. The server 130 can include, for example, a monitoring application

configured to receive patient information and medication container information from the

medical device 0, medication order information from another server 130, and determine

or otherwise monitor whether the order for a medication is consistent with an actual

medication being delivered to a patient using the medical device 10. For example, the

monitoring system may determine that an order for a medication exists for a patient, but

the medication is not currently being delivered to the patient. As another example, the

monitoring system may determine that an order for a medication does not exist for a

patient, but medication is currently being delivered to the patient. If the order for a

medication is not consistent with an actual medication being delivered to a patient using

the medical device 0, a notification can be sent to a client 10 indicating the lack of

consistency. The notification can be an audible notification, a visual notification (e.g., on

a mobile device or a nurse viewing station), or other notification configured for notifying

a clinician or other responsible caregiver of the lack of consistency between an order for a

medication and an actual medication being delivered to a patient using the medical device

0.

[0029] The c lients 110 to which the servers 30 are connected over the network I50

can be, for example, desktop computers, mobi le computers, tablet computers (e.g.,

including e-book readers), mobile devices (e.g., a smartphone or PDA), or any other

devices having appropriate processor, memory, and communications capabilities. The

network 150 can include, for example, any one or more of a personal area network (PAN),

a local area network (LAN), a campus area network (CAN), a metropolitan area network

(MAN), a wide area network (WAN), a broadband network (BBN), the Internet, and the

like. Further, the network 50 can include, but is not limited to, any one or more of the

following network topologies, including a bus network, a star network, a ring network, a

mesh network, a star-bus network, tree or hierarchical network, and the like.

[0030] FIG. 2 is a block diagram 200 illustrating an example medical device 0,

mon itoring system 202, and hospital information system 250 from the architecture 00 of

FIG. 1 according to certain aspects of the disclosure. The medical device 0 (e.g.,



infusion pump), monitoring system 202, and hospital information system 250 are

connected over the network 150 via respective communications modules 238, 220, and

256. The communications modules 238, 220, and 256 are configured to interface with the

network 50 to send and receive information, such as data, requests, responses, and

commands to other devices on the network. The communications modules 238, 220, and

256 can be, for example, modems or Ethernet cards.

[0031] The monitoring system 202 includes a processor 222, a communications

module 220, and a memory 204 that includes a monitoring application 208. The

monitoring application can be configured by a user, for example, using an input device

2 16 (e.g., keyboard) and a display device 214 (e.g., electronic display). The processor 222

of the monitoring system 202 is configured to execute instructions, such as instructions

physically coded into the processor 236, instructions received from software (e.g.,

monitoring application 208) in memory 240, or a combination of both. For example, the

processor 236 of the monitoring system 202 executes instructions to receive first

information indicating an order for a fluid medication in a container for a patient, and

second information indicating a current status of del ivery of fluid medication to the

patient.

[0032] The first information indicating the order for a fluid medication in a container

can be received from the hospital information system 250 (e.g., which tracks medication

orders for patients) over the network 150 using respective communications modules 256

and 220 of the hospital information system 250 and monitoring system 202, respectively.

Specifically, in response to a request for the first information sent by the processor 222 of

the monitoring system 202, the processor 254 of the hospital information system 250

provides to the monitoring system 202 medication order information 258 from a memory

252 of the hospital information system 250. The medication order information 258

includes, for example, medication information and information on a patient for whom the

medication is prescribed.

[0033] The second information indicating the current status of delivery of fluid

medication to the patient can be received from the medical device 10 (e.g., a fluid delivery

system) over the network 150 using respective communications modules 238 and 220 of



the medical device and monitoring system 202, respectively. Specifically, in response

to a request for the second information sent by the processor 222 of the monitoring system

202, the processor 236 of the medical device 10 provides to the monitoring system 202

operating parameters 234 for the medical device 10 from a memory 232 of the medical

device 10 . The operating parameters 234 for the medical device 10 include, for example,

medication container information and patient information for the medication container

being provided to the patient using the medical device 10. As discussed above, the

patient information can include, for example, a patient name, room number or location,

identification number, date of birth, bed identifier, height, weight, lists of medications

taken or to be taken, associated healthcare providers, allergies, current lab values, vital

sign variables being monitored, patient identification number, patient record number,

federal identification number, and social security number. The medication container

information determined by the medical device 10 can include, for example, a name of a

drug in the medication container 28, its concentration, its contraindications, order

identification, an associated lab test used to routinely measure therapeutic progress or

toxic levels of the medication being described, its cumulative dosing, its twenty-four hour

dose rate history, its current dose rate (e.g., by medical device 10), its historical dose rate,

its volume rate (e.g., by medical device 10), its volume remaining (e.g., by medical device

10), and its status (e.g., by medical device 0).

[0034] In certain aspects where the patient associated with a current status of delivery

of fluid medication is not identified, such as where a nurse or other caregiver forgets to

identify the patient to the medical device 0 when initiating the delivery of the fluid

medication, a notification may be displayed on the display device 2 14 of the monitoring

system 202. The notification, when selected, may display a location of the medical device

10 within an institution based on the serial number of the medical device 10 and

information indicating where the medical device 10 having that serial number is located.

A notification may then be sent to an administrator, other caregiver, or device at or near

the location of the medical device 10 indicating that the patient associated with the

medical device 10 should be identified. For example, the display device 214 can display

the notification message "unknown" where a patient's name would typically be displayed.

Upon clicking or touching "unknown," a map of the institution may be provided that



identifies where the medical device 10 with the unknown patient is located. An option

may then be presented to send an alert to the location of the medical device 10 indicating

a need to identify the patient.

[0035] The processor 236 of the monitoring system 202 also executes instructions to

determine whether the order for the fluid medication for the patient (e.g., as indicated by

the first information from the hospital information system 250) is consistent with the

current status of delivery of fluid medication (e.g., as indicated by the second information

from the medical device 10) to the patient. The processor 236 is configured to provide an

alert indicating an inconsistency between the order for the fluid medication and the

current status of delivery of fluid medication when the order for the fluid medication for

the patient is inconsistent with the delivery of fluid medication to the patient. The alert

can be, for example, a visual and/or audible alert displayed on the hospital information

system 250, medical device 10, a device (e.g., smartphone) of a caregiver responsible for

the patient, or other device. The alert can also be, for example, a message such as an

email or text message that is sent to a device of the caregiver responsible for the patient,

or a request or command to another system to conduct analysis for further clinical

decision making..

[0036] The order for the fluid medication for the patient can be inconsistent with the

delivery of fluid medication where, for example, no current order for fluid medication for

the patient exists yet fluid medication is currently being delivered to the patient. For

instance, a patient may currently be receiving adrenaline at the medical device 10, but no

order for adrenaline exists for the patient in the medication order information 258.

[0037] The order for the fluid medication for the patient can also be inconsistent with

the delivery of fluid medication when, for example, no fluid medication is being delivered

to the patient yet there is a current order for fluid medication for the patient. For instance,

a patient may, according to medication order information 258, be prescribed to currently

receive adrenaline at the medical device 10, but the patient is not receiving adrenaline at

medical device 10.

[0038] In certain aspects, the order for the fluid medication for the patient can further

be inconsistent with the delivery of fluid medication when, for example, there is an



inconsistency in delivery parameters between the order for the fluid medication for the

patient (e.g., according to medication order information 258) and the delivery of fluid

medication to the patient (e.g., according to the operating parameters 234 of the medical

device 0). For instance, a patient according to medication order information 258 may be

prescribed to currently receive adrenaline at a rate of 1 mcg/min, but may currently be

receiving adrenaline at the medical device 10 at a rate of 4 mcg/min.

[0039] In certain aspects, the first information is received from an external data

system (e.g., hospital information system 250) in a native message format of the external

data system, and the processor 222 of the monitoring system 202 can be configured to

convert the first information into an internal messaging format configured for use with the

monitoring system 202. Sim ilarly, the second information is received from another

external data system (e.g., medical device 0) in a native message format of the external

data system, and the processor 222 of the monitoring system 202 can be configured to

convert the second information into the internal messaging format configured for use with

the monitoring system 202. The processor 21 can be configured to perform the

conversion according to the system and method of converting messages being sent

between data systems using different communication protocols and message structures

described in U.S. Pat. App. No. 13/42 1,776, entitled "Scalable Communication System,"

and filed on March 15, 20 12, the disclosure of which is hereby incorporated by reference

in its entirety for all purposes. The memory 204 of the monitoring system 202 can

include, for example, an interface module for communicating with the server 130. The

interface module can include information on the communication protocol and data

structure used by the server 130 and is configured to both receive messages from and

transmit messages to the server 130.

[00401 FIG. 3 illustrates an example process 300 for monitoring delivery of a

medication using the example monitoring system 202 of FIG. 2. While FIG. 3 is

described with reference to FIG. 2, it should be noted that the process steps of FIG. 3 may

be performed by other systems. The process 300 begins by proceeding from beginning

step 301 when a monitoring system 202 is activated or otherwise instructed to monitor

delivery of a medication, to step 302 when first information (e.g., from medication order

information 258 on the hospital information system 250) indicating an order for a fluid



medication in a container for a patient, and second information (e.g., from operating

parameters 234 on the medical device 0) indicating a current status of delivery of fluid

medication to the patient, are received (e.g., by monitoring system 202). In decision step

303, a determination is made whether the order for the fluid medication for the patient is

consistent with the current status of delivery of fluid medication to the patient.

[0041 ] If the determination of decision step 303 indicates that the order for the fluid

medication for the patient is consistent with the current status of delivery of fluid

medication to the patient, the process 300 proceeds to and ends at step 305. If, however,

the determination of decision step 303 indicates that the order for the fluid medication for

the patient is not consistent with the current status of delivery of fluid medication to the

patient, the process 300 proceeds to step 304. In step 304, an alert is provided (e.g., to

medical device 10, hospital information system 250, a caregiver's device, or other device)

indicating an inconsistency between the order for the fluid medication and the current

status of delivery of fluid medication when one of the orders for fluid medication for a

patient does not have a corresponding delivery status information for that order for fluid

medication for the patient, or a delivery status information for fluid medication for a

patient does not have a corresponding order for fluid medication for that patient. The

process 300 then ends in step 305.

[0042] FIG. 3 set forth an example process 300 for monitoring delivery of a

medication using the example monitoring system 202 of FIG. 2. An example will now be

described using the example process 300 of FIG. 3, a medical device 10 that is an infusion

pump, and a nurse viewer device configured to receive notifications.

[0043] The process 300 begins by proceeding from beginning step 30 1 when a

monitoring system 202 is activated or otherwise instructed to monitor delivery of a

medication, to step 302 when the monitoring system 202 receives medication order

information 258 from the hospital information system 250 indicating three orders for fluid

medications in containers for three separate patients, and operating parameters 234 from

each infusion pump 10 for each of the three separate patients indicating a current status of

delivery of fluid medication to the patient. In decision step 303, the monitoring system

202 analyzes the three orders for fluid medications and the current status of delivery of



fluid medication to each patient, and determines that medication orders for two of the

three fluid medication containers and are not consistent with the current delivery of fluid

medication to the patients at their respective infusion pumps 10, and the process proceeds

to step 304.

[0044] In step 304, an alert is provided to a nurse viewer 40 1 as provided in the

example illustration 400 of FIG. 4A. The illustration of FIG. 4A particularly displays a

graphical user interface of a nurse viewer that alerts currently running infusions that do

not have existing orders for the infusions. Specifically, the graphical user interface

identifies an alert for "infusion 1" 402 and "infusion 2" 404 as denoted by the "!" symbol,

thereby indicating that there are no medication orders for "infusion 1" 402 and "infusion

2" 404, yet infusions are being provided to the patients associated with "infusion 1" 402

and "infusion 2" 404. The graphical user interface also identifies, with a check symbol,

that there is a medication order for "infusion 3" 406, and that medication order is properly

being delivered to the patient associated with "infusion 3" 406. The graphical user

interface also includes a map 4 0 identifying the location of each infusion pump 10

within the corresponding healthcare facility. Specifically, the map 4 10 indicates an alert

4 14 for an illustrated patient room 4 12 associated with "infusion 1," and also indicates an

alert 4 18 for an illustrated patient room 4 16 associated with "infusion 2."

[0045] In certain aspects, as provided in the example illustration 420 of FIG. 4B, the

graphical user interface of the nurse viewer 40 1can provide alerts for existing orders of

infusions for patients that currently are not receiving any infusions. Specifically, the

graphical user interface identifies an alert for "order 1" 432 and "order 2" 434 as denoted

by the "!" symbol, thereby indicating that there are existing orders for infusions for the

two patients associated with "order 1" 432 and "order 2" 434, yet no infusions are being

provided to those two patients. The graphical user interface also identifies, with a check

symbol, that there is a medication order for "order 3" 436, and that medication order is

properly being delivered to the patient associated with "order 3" 436. The graphical user

interface also includes a map 422 identifying the location of each infusion pump 10

within the corresponding healthcare facility. Specifically, the map 422 indicates an alert

426 for an illustrated patient room 424 associated with "order 1," and also indicates an

alert 430 for an illustrated patient room 428 associated with "order 2."



[0046] In certain other aspects, as provided i the example illustration 450 of FIG.

4C, the graphical user interface of the nurse viewer 401 can provide alerts for

inconsistencies between existing orders of infusions for patients and infusions currently

being provided to those patients. The graphical user interface identifies medication orders

452, infusions 454 associated with the orders, and any reason 456 for an inconsistency

between the medication order 452 and the associated current infusion 454. The graphical

user interface, for example, identifies an alert 460 for '"item 1 ' 458 denoted by the " ! '

symbol, thereby indicating that the existing order for an infusion for the patient associated

with "item 1" 458 is not consistent with the infusion currently being provided to the

patient as "item 1" 462, and further indicates that the reason 464 for the inconsistency is

the rate time of the infusion of "item 1" 462. The graphical user interface also identifies

an alert 468 for "item 2" 466 denoted by the "!" symbol, thereby indicating that the

existing order for an infusion for the patient associated with "item 2" 466 is not consistent

with the infusion currently being provided to the patient as "item 2" 470, and further

indicates that the reason 472 for the inconsistency is the volume of the infusion of "item

2" 470. The graphical user interface further identifies, using a check symbol 476 for

"item 3" 474, that the existing order for an infusion for the patient associated with "item

3" 476 is consistent with the infusion currently being provided to the patient as "item 3"

478.

[0047] FIG. 5 is a block diagram i llustrating an example computer system 500 with

which the monitoring system 202, the hospital information system 250, and the medical

device 10 of FIG. 2 can be implemented. In certain aspects, the computer system 500

may be implemented using hardware or a combination of software and hardware, either in

a dedicated server, or integrated into another entity, or distributed across multiple entities.

[0048] Computer system 500 (e.g., the monitoring system 202, the hospital

information system 250, and the medical device 10) includes a bus 508 or other

communication mechanism for communicating information, and a processor 502 (e.g.,

processor 222, 254, and 236) coupled with bus 508 for processing information. By way

of example, the computer system 500 may be implemented with one or more processors

502. Processor 502 may be a general-purpose microprocessor, a microcontroller, a

Digital Signal Processor (DSP), an Application Specific Integrated Circuit (ASIC), a Field



Programmable Gate Array (FPGA), a Programmable Logic Device (PLD), a control ler, a

state machine, gated logic, discrete hardware components, or any other suitable entity that

can perform calculations or other manipulations of information.

[0049] Computer system 500 can include, in addition to hardware, code that creates

an execution environment for the computer program in question, e.g., code that

constitutes processor firmware, a protocol stack, a database management system, an

operating system, or a combination of one or more of them stored in an included memory

504 (e.g., memory 204, 252, and 232), such as a Random Access Memory (RAM), a flash

memory, a Read Only Memory (ROM), a Programmable Read-Only Memory (PROM),

an Erasable PROM (EPROM), registers, a hard disk, a removable disk, a CD-ROM, a

DVD, or any other suitable storage device, coupled to bus 508 for storing information and

instructions to be executed by processor 502. The processor 502 and the memory 504 can

be supplemented by, or incorporated in, special purpose logic circuitry.

[0050] The instructions may be stored in the memory 504 and implemented in one or

more computer program products, i.e., one or more modules of computer program

instructions encoded on a computer readable medium for execution by, or to control the

operation of, the computer system 500, and according to any method well known to those

of skill in the art, including, but not limited to, computer languages such as data-oriented

languages (e.g., SQL, dBase), system languages (e.g., C, Objective-C, C++, Assembly),

architectural languages (e.g., Java, .NET), and application languages (e.g., PHP, Ruby,

Perl, Python). Instructions may also be implemented in computer languages such as array

languages, aspect-oriented languages, assembly languages, authoring languages,

command line interface languages, compiled languages, concurrent languages, curly-

bracket languages, dataflow languages, data-structured languages, declarative languages,

esoteric languages, extension languages, fourth-generation languages, functional

languages, interactive mode languages, interpreted languages, iterative languages, list-

based languages, little languages, logic-based languages, machine languages, macro

languages, metaprogramming languages, multiparadigm languages, numerical analysis,

non-English-based languages, object-oriented class-based languages, object-oriented

prototype-based languages, off-side rule languages, procedural languages, reflective

languages, rule-based languages, scripting languages, stack-based languages, synchronous



languages, syntax handling languages, visual languages, wirth languages, embeddable

languages, and xml-based languages. Memory 504 may also be used for storing

temporary variable or other intermediate information during execution of instructions to

be executed by processor 502.

[0051] A computer program as discussed herein does not necessarily correspond to a

file in a file system. A program can be stored in a portion of a file that holds other

programs or data (e.g., one or more scripts stored in a markup language document), in a

single file dedicated to the program in question, or in multiple coordinated files (e.g., files

that store one or more modules, subprograms, or portions of code). A computer program

can be deployed to be executed on one computer or on multiple computers that are located

at one site or distributed across multiple sites and interconnected by a communication

network. The processes and logic flows described in this specification can be performed

by one or more programmable processors executing one or more computer programs to

perform functions by operating on input data and generating output.

[0052] Computer system 500 further includes a data storage device 506 such as a

magnetic disk or optical disk, coupled to bus 508 for storing information and instructions.

Computer system 500 may be coupled via input/output module 510 to various devices.

The input/output module 510 can be any input/output module. Example input/output

modules 510 include data ports such as USB ports. The input/output module 510 is

configured to connect to a communications module 512. Example communications

modules 512 (e.g., communications module 220, 256, and 238) include networking

interface cards, such as Ethernet cards and modems. In certain aspects, the input/output

module 510 is configured to connect to a plurality of devices, such as an input device 514

(e.g., input device 216) and/or an output device 516 (e.g., display device 2 14). Example

input devices 514 include a keyboard and a pointing device, e.g., a mouse or a trackball,

by which a user can provide input to the computer system 500. Other kinds of input

devices 514 can be used to provide for interaction with a user as well, such as a tactile

input device, visual input device, audio input device, or brain-computer interface device.

For example, feedback provided to the user can be any form of sensory feedback, e.g.,

visual feedback, auditory feedback, or tactile feedback; and input from the user can be

received in any form, including acoustic, speech, tactile, or brain wave input. Example



output devices 516 include display devices, such as a LED (light emitting diode), CRT

(cathode ray tube), or LCD (liquid crystal display) screen, for displaying information to

the user.

[0053] According to one aspect of the present disclosure, the monitoring system 202,

the hospital information system 250, and the medical device 10 can be implemented using

a computer system 500 in response to processor 502 executing one or more sequences of

one or more instructions contained in memory 504. Such instructions may be read into

memory 504 from another machine-readable medium, such as data storage device 506.

Execution of the sequences of instructions contained in main memory 504 causes

processor 502 to perform the process steps described herein. One or more processors in a

multi-processing arrangement may also be employed to execute the sequences of

instructions contained in memory 504. In alternative aspects, hard-wired circu itry may be

used in place of or in combination with software instructions to implement various

aspects of the present disclosure. Thus, aspects of the present disclosure are not limited to

any specific combination of hardware circuitry and software.

[0054] Various aspects of the subject matter described in this specification can be

implemented in a computing system that includes a back end component, e.g., as a data

server, or that includes a middleware component, e.g., an application server, or that

includes a front end component, e.g., a client computer having a graphical user interface

or a Web browser through which a user can interact with an implementation of the subject

matter described in this specification, or any combination of one or more such back end,

middleware, or front end components. The components of the system can be

interconnected by any form or medium of digital data communication, e.g., a

communication network. The communication network (e.g., network 150) can include,

for example, any one or more of a personal area network (PAN), a local area network

(LAN), a campus area network (CAN), a metropolitan area network (MAN), a wide area

network (WAN), a broadband network (BBN), the Internet, and the like. Further, the

communication network can include, but is not limited to, for example, any one or more

of the following network topologies, including a bus network, a star network, a ring

network, a mesh network, a star-bus network, tree or hierarchical network, or the like. The

communications modules can be, for example, modems or Ethernet cards.



[0055] Computing system 500 can include clients and servers. A client and server are

generally remote from each other and typically interact through a communication

network. The relationship of client and server arises by virtue of computer programs

running on the respective computers and having a client-server relationship to each other.

Computer system 500 can be, for example, and without limitation, a desktop computer,

laptop computer, or tablet computer. Computer system 500 can also be embedded in

another device, for example, and without limitation, a mobile telephone, a personal digital

assistant (PDA), a mobile audio player, a Global Positioning System (GPS) receiver, a

video game console, and/or a television set top box.

[0056] The term "machine-readable storage medium" or "computer readable

medium" as used herein refers to any medium or media that participates in providing

instructions or data to processor 502 for execution. Such a medium may take many

forms, including, but not limited to, non-volatile media, volatile media, and transmission

media. Non-volatile media include, for example, optical disks, magnetic disks, or flash

memory, such as data storage device 506. Volatile media include dynam ic memory, such

as memory 504. Transmission media include coaxial cables, copper wire, and fiber

optics, including the wires that comprise bus 508. Common forms of machine-readable

media include, for example, floppy disk, a flexible disk, hard disk, magnetic tape, any

other magnetic medium, a CD-ROM, DVD, any other optical medium, punch cards, paper

tape, any other physical medium with patterns of holes, a RAM, a PROM, an EPROM, a

FLASH EPROM, any other memory chip or cartridge, or any other medium from which a

computer can read. The machine-readable storage medium can be a machine-readable

storage device, a machine-readable storage substrate, a memory device, a composition of

matter effecting a machine-readable propagated signal, or a combination of one or more

of them.

[0057] As used herein, the phrase "at least one of preceding a series of items, with

the terms "and" or "or" to separate any of the items, modifies the list as a whole, rather

than each member of the list (i.e., each item). The phrase "at least one of does not

require selection of at least one item; rather, the phrase allows a meaning that includes at

least one of any one of the items, and/or at least one of any combination of the items,

and/or at least one of each of the items. By way of example, the phrases "at least one of



A, B, and C" or "at least one of A, B, or C" each refer to only A, only B, or only C; any

combination of A, B, and C; and/or at least one of each of A, B, and C.

[0058] Furthermore, to the extent that the term "include," "have," or the like is used

in the description or the claims, such term is intended to be inclusive in a manner similar

to the term "comprise" as "comprise" is interpreted when employed as a transitional word

in a claim.

[0059] A reference to an element in the singular is not intended to mean "one and

only one" unless specifically stated, but rather "one or more." All structural and

functional equivalents to the elements of the various configurations described throughout

this disclosure that are known or later come to be known to those of ordinary skill in the

art are expressly incorporated herein by reference and intended to be encompassed by the

subject technology. Moreover, nothing disclosed herein is intended to be dedicated to the

public regardless of whether such disclosure is explicitly recited in the above description.

[0060] While this specification contains many specifics, these should not be construed

as lim itations on the scope of what may be claimed, but rather as descriptions of particular

implementations of the subject matter. Certain features that are described in this

specification in the context of separate embodiments can also be implemented in

combination in a single embodiment. Conversely, various features that are described in

the context of a single embodiment can also be implemented in multiple embodiments

separately or in any suitable subcombination. Moreover, although features may be

described above as acting in certain combinations and even initially claimed as such, one

or more features from a claimed combination can in some cases be excised from the

combination, and the claimed combination may be directed to a subcombination or

variation of a subcombination.

[0061] Similarly, while operations are depicted in the drawings in a particular order,

this should not be understood as requiring that such operations be performed in the

particular order shown or in sequential order, or that all illustrated operations be

performed, to achieve desirable results. In certain circumstances, multitasking and parallel

processing may be advantageous. Moreover, the separation of various system components

in the aspects described above should not be understood as requiring such separation in all



aspects, and it should be understood that the described program components and systems

can generally be integrated together in a single software product or packaged into multiple

software products.

[0062] The subject matter of this specification has been described in terms of

particular aspects, but other aspects can be implemented and are within the scope of the

following claims. For example, the actions recited in the claims can be performed in a

different order and still achieve desirable results. As one example, the processes depicted

in the accompanying figures do not necessarily require the particular order shown, or

sequential order, to achieve desirable results. In certain implementations, multitasking and

parallel processing may be advantageous. Other variations are within the scope of the

following claims.

[0063] These and other implementations are within the scope of the following claims.



WHAT IS CLAIMED IS:

1. A fluid medication delivery monitoring system comprising:

a memory configured to receive first information indicating orders for fluid

medications for patients, and second information indicating delivery status

information for fluid medications for patients;

a processor configured to:

compare the orders for fluid medications for patients with the

delivery status information for fluid medications for patients; and

provide a notification when the comparison shows at least one of:

one of the orders for fluid medication for a patient does not

have a corresponding delivery status information for that order for

fluid medication for the patient; or

a delivery status information for fluid medication for a

patient does not have a corresponding order for fluid medication for

that patient.

2. The system of C laim 1, wherein the first information comprises at least

one of a medication name, medication amount, rate of medication delivery, patient name,

and caregiver name.

3. The system of Claim 2, wherein the first information is received from a

hospital information system.

4. The system of Claim 1, wherein the second information comprises at least

one of a current amount of medication being provided to a patient, a rate of medication

delivery of the medication being provided to the patient, a name of the medication being

provided to the patient, a name of a caregiver providing the medication to the patient.

5. The system of Claim 4, wherein the second information is received from a

medical device.

6 . The system of Claim 5, wherein the medical device comprises an infusion

pump.



7. The system of Claim 1, wherein the first information is received over a

network from a healthcare facility information system in a first native message format of

the healthcare facility information system, and the second information is received over the

network from a medical device in a second native message format of the medical device,

and wherein the first information and the second information is converted into an internal

messaging format configured for use with the monitoring system.

8 . The system of Claim 1, wherein the first information is received from a

medication order tracking system, and the second information is received from a fluid

delivery system.

9. A method for monitoring delivery of a medication, the method comprising:

receiving first information indicating orders for fluid medications for

patients, and second information indicating delivery status information for fluid

medications for patients;

comparing the orders for fluid medications for patients with the delivery

status information for fluid medications for patients; and

providing a notification when the comparison shows at least one of:

one of the orders for fluid medication for a patient does not have a

corresponding delivery status information for that order for fluid

medication for the patient; or

a delivery status information for fluid medication for a patient does

not have a corresponding order for fluid medication for that patient.

10. The method of Claim 9, wherein the first information comprises at least

one of a medication name, medication amount, rate of medication delivery, patient name,

and caregiver name.

11. The method of C laim 10, wherein the first information is received from a

hospital information system.

12 . The method of Claim 9, wherein the second information comprises at least

one of a current amount of medication being provided to a patient, a rate of medication

delivery of the medication of the medication being provided to the patient, a name of the



medication being provided to the patient, a name of a caregiver providing the medication

to the patient.

. The method of Claim 12, wherein the second information is received from

a medical device.

4. The method of Claim 1 , wherein the medical device comprises an

infusion pump.

15. The method of Claim 9,

wherein the alert is provided by a monitoring system,

wherein the first information is received over a network from a healthcare

facility information system in a first native message format of the healthcare

faci lity information system, and the second information is received over the

network from a medical device in a second native message format of the medical

device, and

wherein the first information and the second information is converted into

an internal messaging format configured for use with the monitoring system.

16. The method of Claim 9, wherein the first information is received from a

medication order tracking system, and the second information is received from a fluid

delivery system.

17. A machine-readable storage medium comprising machine-readable

instructions for causing a processor to execute a method for monitoring delivery of a

medication, the method comprising:

receiving first information indicating orders for fluid medications for

patients, and second information indicating delivery status information for fluid

medications for patients;

comparing the orders for fluid medications for patients with the delivery

status information for fluid medications for patients; and

providing a notification when the comparison shows at least one of:



one of the orders for fluid medication for a patient does not have a

corresponding delivery status information for that order for fluid

medication for the patient; or

a delivery status information for fluid medication for a patient does

not have a corresponding order for fluid medication for that patient.

18 . The machine-readable storage medium of Claim 17, wherein the first

information comprises at least one of a medication name, medication amount, rate of

medication delivery, patient name, and caregiver name.

1 . The machine-readable storage medium of Claim 17, wherein the second

information comprises at least one of a current amount of medication being provided to a

patient, a rate of medication delivery of the medication being provided to the patient, a

name of the medication being provided to the patient, a name of a caregiver providing the

medication to the patient.

20. A method for monitoring delivery of a medication, the method comprising:

receiving an indication that a patient associated with a medical device is

unidentified;

providing a notification indicating a location of the medical device in the

institution;

sending, to a display associated with the medical device, a request to

identify the patient associated with the medical device;

receiving an identification of the patient associated with the medical

device;

comparing an order for fluid medication for the patient with the delivery

status information for fluid medication for the patient; and

providing a notification to the display associated with the medical device

when the comparison shows at least one of:

the order for fluid medication for the patient does not have a

corresponding delivery status information for that order for fluid

medication for the patient; or



a delivery status information for fluid medication for the patient

does not have a corresponding order for fluid medication for that patient.

- 7 -















INTERNATIONAL SEARCH REPORT International application No.

PCT/US2014/023685
A. CLASSIFICATION OF SUBJECT MATTER

A61M 5/168(2006.01)i, A61M 5/142(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61M 5/168; G06K 7/00; G06F 19/00; A61M 3 1/00; A61M 5/14; G05B 19/048; G08B 13/14; A61M 5/142

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electromc data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: infusion pump, memory, processor, delivery, order

DOCUMENTS CONSIDERED TO BE RELEVANT

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

¥0 2004-061745 A2 ( ALA IS MEDICAL SYSTEMS , INC . ) 22 July 2004 1-19
See c l aims 1 , 7-8 , 11, 15, 25; pages 13 , 29 , 33 ; f igure 2 .

20

US 2007-0210157 Al (DAVID PAUL MILLER) 13 Sept ember 2007 1-20
See abst ract ; c l aims 1 , 9 .

US 2009-0112333 Al (ANIL K. SAHAI ) 30 Apr i 2009 1-20
See abst ract ; c l aims 1-2, 6 .

US 2007-0293843 Al (JEFFREY R. IRELAND e t a l . ) 20 December 2007 1-20
See abst rct ; c l aim 1 .

US 2012-0053533 Al (ROBERT D. BUTTERFIELD e t a l . ) 01 March 2012 1-20
See abst ract ; c l aim 1 .

I IFurther documents are listed in the continuation of Box C . See patent family annex.

Special categories of cited documents: "T" later document published after the international filing date or priority
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is step when t e document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

0 8 M y 2014 (08.07.2014) 09 July 2014 (09.07.2014)

Name and mailing address of the ISA/KR Authorized officer ..^
k International Application Division

¾ ¾ ¾¾ Korean Intellectual Property Office KIM, Seong Woo ,. :189 Clieongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701, ¾ S ¾ ' i
V Republic of Korea ;

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-3348 "

F or P CT I SA 2 10 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US20 14/023685

Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2004-061745 A2 22/07/2004 AU 2003-291138 Al 29/07/2004
AU 2003-291138 B2 10/12/2009
CA 2511931 Al 22/07/2004
CN 100504893 C 24/06/2009
CN 1759398 A 12/04/2006
EP 1579365 A2 28/09/2005
IL 169415 A 28/04/2011
IL 206921 A 31/10/2012
JP 2006-512673 A 13/04/2006
NO 20053150 A 22/09/2005
NO 20053150 DO 28/06/2005
NZ 540994 A 31/10/2008
SG 154354 Al 28/08/2009
US 2004-0128162 Al 01/07/2004
US 2011-0060758 Al 10/03/2011
US 7835927 B2 16/11/2010
WO 2004-061745 A3 21/07/2005
ZA 200505275 A 27/12/2006

US 2007-0210157 Al 13/09/2007 US 2007-0210158 Al 13/09/2007
US 2007-0210159 Al 13/09/2007
US 7614554 B2 10/11/2009
US 7743975 B2 29/06/2010
US 7766235 B2 03/08/2010

US 2009-0112333 Al 30/04/2009 None

US 2007-0293843 Al 20/12/2007 AU 2003-256694 Al 09/02/2004
US 2004-0167464 Al 26/08/2004
us 7278983 B2 09/10/2007
us 7901394 B2 08/03/2011
WO 2004-009161 Al 29/01/2004

US 2012-0053533 Al 01/03/2012 AU 2004-225145 Al 14/10/2004
AU 2004-225145 B2 20/05/2010
AU 2010-212436 Al 09/09/2010
AU 2010-212436 B2 06/10/2011
CA 2519955 Al 14/10/2004
CA 2519955 C 13/08/2013
CN 100447797 C 31/12/2008
CN 1784684 A 07/06/2006
EP 1609106 A2 28/12/2005
EP 1609106 Bl 10/07/2013
EP 2284743 A2 16/02/2011
EP 2284743 A3 14/08/2013
JP 2006-521191 A 21/09/2006
JP 4664904 B2 06/04/2011
NZ 542646 A 31/10/2008
US 2004-193453 Al 30/09/2004

Form PCT/ISA/210 (patent family annex) ( y 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2014/023685

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 8075514 B2 13/12/2011
WO 2004-088567 A2 14/10/2004
WO 2004-088567 A3 21/07/2005
ZA 200507826 A 26/09/2007

Form PCT/ISA/210 (patent family annex) ( y 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

