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PHARMACEUTICAL TRACKING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of application Ser. 
No. 10/448,978 ?led May 29, 2003, Which is a continuation 
in-part of application Ser. Nos. 10/085,472 and No. 10/086, 
183, both ?led Feb. 26, 2002, the disclosures of both of 
Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to systems 
and methods for tracking, verifying and dispensing medical 
products, and more particularly to systems and methods for 
tracking and monitoring the receipt and transfer of medical 
products Within a facility, including verifying authenticity or 
ensuring medical products are not counterfeit, as Well as 
tracking and monitoring transfer and removal of medical 
products from medication dispensing units and/or for inven 
torying medication dispensing units. 

BACKGROUND OF THE INVENTION 

[0003] In the ?eld of medicine, tracking and verifying 
medical products from the manufacturer to a medical facility 
and the subsequent control and dispensing of such medical 
products is crucial to ensure that proper medical products are 
both received and dispensed correctly. This includes moni 
toring the medical products such as pharmaceuticals to 
ensure that none are counterfeit, tracking medical products 
as Well as specimens, blood products, organs and the like 
and, further, to track such products throughout the medical 
facility. Considering pharmaceuticals, for example, they 
typically move from the manufacturer to a hospital or 
medical Warehouse, such as a pharmacy Within a hospital, 
and from there they ultimately are dispensed typically to a 
patient Within a hospital room. 

[0004] In healthcare facilities, such as, hospitals, medical 
products prescribed to patients may be temporarily stored in 
medication-dispensing units. Typically, a healthcare facility 
has one or more medication-dispensing units located on each 
?oor and/or nursing station of the healthcare facility for 
storing medical products prescribed to patients on that ?oor. 
Each of the medication-dispensing units may include lock 
able storage compartments to limit access of the medical 
products contained therein to authoriZed healthcare Workers. 
Controlled substances, such as morphine, may be segregated 
into individual storage compartments in a medication-dis 
pensing unit to control access to these substances. 

[0005] A healthcare Worker, e.g., nurse, may log onto a 
medication-dispensing unit before administering medical 
products to patients. In order to authenticate the healthcare 
Worker logging on, the dispensing unit may require the 
healthcare Worker to scan an identi?cation badge. Alterna 
tively, the healthcare Worker may gain access to the medical 
products in the dispensing unit With an electronic or manual 
key. Once logged on, the healthcare Worker may pull up a 
list of patients assigned to him or her, including the medical 
products to be administered to the patients. The healthcare 
Worker may then remove the medical products identi?ed in 
the list of patients from the dispensing unit. In a further 
alternative, the dispensing unit may automatically grant the 
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healthcare Worker access to one or more individual storage 

compartments including medical products. 

[0006] The inventory of medical products in a medication 
dispensing unit may be monitored manually by requiring 
healthcare Workers logged onto the dispensing unit to per 
form inventory checks of medical products in the dispensing 
unit, e. g., by counting the quantities of the medical products 
in the dispensing unit. The healthcare Workers may then 
manually report their inventory checks to the dispensing 
unit, e.g., by entering inventory counts into the dispensing 
unit With a keypad or other input device. The healthcare 
Workers may perform the manual inventory checks before 
and/or after removing medical products from the dispensing 
unit. 

[0007] One problem With a manual approach for monitor 
ing the inventory of medical products in a dispensing unit is 
that it relies on the accuracy of healthcare Workers to 
manually check and report the inventory of medical products 
in the dispensing unit, Which introduces human error. 
Another problem With a manual approach is that it may not 
prevent a dishonest healthcare Worker from removing one or 
more unauthoriZed medical products, e.g., a controlled sub 
stance, from the dispensing unit. When this occurs, an 
unauthorized removal of a medical product may not be 
detected until another healthcare Worker performs an inven 
tory check of the medical product in the dispensing unit and 
detects a discrepancy. In this case, the healthcare Worker 
detecting the discrepancy may report it to a healthcare 
administrator so that the administrator may investigate the 
discrepancy, e.g., by tracking doWn all of the healthcare 
Workers that have logged onto the dispensing unit Within a 
certain period of time. A problem With this approach is that 
a feW days may pass before the unauthoriZed removal is 
detected, making it dif?cult to track doWn all of the health 
care Workers. This may be especially troublesome if some of 
the healthcare Workers are roaming nurses Who only occa 
sionally visit the healthcare facility in question. 

[0008] Accordingly, automated systems and methods for 
tracking and/or monitoring removing medical products from 
a medication-dispensing unit Would be considered useful. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to systems and 
methods for tracking, monitoring and inventorying medical 
products Within a healthcare facility, such as a hospital. This 
may include systems and methods for monitoring medical 
products entering and/ or leaving a pharmacy, for dispensing 
medical products from a medication-dispensing unit, and/or 
for delivering medical products to individuals Within the 
facility. 
[0010] In accordance With one aspect of the present inven 
tion, each medical product has a Radio Frequency Identi? 
cation (RFID) tag uniquely associated thereWith. Each tag 
preferably includes data Which alloWs the product to be 
checked for authenticity, for example, not counterfeit, and 
enables the product to be tracked Within the facility. Pref 
erably each RFID tag contains a unique serial number that 
cannot be altered or erased that has been provided by the 
manufacturer of the product. The serial number can identify 
unique items, and the tag can have additional information to 
help ensure that the product is not counterfeit. The serial 
number and data can be provided to the healthcare facility 
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such as over the WorldWide Web, by e-mail, postal mail or 
CD Roms With or separate from shipments. The hospital can 
include the appropriate RFID tag reader, and all products 
received can be scanned and veri?ed as authentic, and then 
entered into the inventory system of the hospital electroni 
cally. Any product not in conformance can be rejected at the 
time of scan. 

[0011] In accordance With another aspect of the present 
invention, the products are tracked and monitored through 
the healthcare facility by monitoring the RFID tags by 
readers Within apparatus such as medicine cabinets and the 
like. For example, the apparatus can include a casing having 
one or more compartments for receiving one or more 

medical products therein. One or more readers are provided 
for reading the RFID tags associated With the medical 
products in the compartment. For example, a single reader 
may read the RFID tags of all of the medical products 
simultaneously in the casing, or one or more readers may be 
provided for each compartment. 

[0012] A processor is coupled to the reader for receiving 
and processing readings of the RFID tags in the compart 
ment to identify the medical products in the compartment. 
The processor may identify a medical product removed from 
the compartment by determining a difference betWeen read 
ings of the RFID tags in the compartment taken before and 
after the medical product is removed from the compartment. 
Optionally, the processor may verify that the medical prod 
uct removed from the compartment is authorized to be 
removed, e.g., by comparing a product identi?er associated 
With the RFID tag of the removed medical product to a 
product identi?er of a medical product authorized to be 
removed from the compartment. The product identi?er may 
include at least one of a product name, a product serial 
number, a product lot number, and a patient identi?er. 

[0013] The apparatus may also include a display coupled 
to the processor for displaying a mismatch noti?cation on 
the display When the processor detects a mismatch betWeen 
the product identi?er read from the RFID tag of the removed 
medical product and the product identi?er of the medical 
product authorized to be removed. Optionally, the apparatus 
may include an input device coupled to the processor for 
identifying a patient to be associated With one or more 
medical products being removed from the compartment. 

[0014] The apparatus may also include a return compart 
ment for returning unused medical products, and a reader for 
reading an RFID tag of any returned medical product placed 
in the return compartment, the processor coupled to the 
reader for identifying the returned medical product. 

[0015] In accordance With another aspect of the present 
invention, a method is provided for monitoring removal of 
medical products stored in a medication-dispensing unit, 
each of the medical products comprising a Radio Frequency 
Identi?cation (RFID) tag uniquely associated thereWith. The 
RFID tags of the medical products in an individual com 
partment or in the dispensing unit may be read before 
removing one or more medical products from the dispensing 
unit. One or more medical products may be removed from 
the dispensing unit, and then the RFID tags of the medical 
products remaining in the individual compartment or dis 
pensing unit may be read after the one or more medical 
products are removed from the dispensing unit. A difference 
betWeen the readings of the RFID tags taken before and after 
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the one or more medical products are removed from the 
dispensing unit may be determined to identify the one or 
more medical products removed from the dispensing unit. 

[0016] Optionally, the dispensing unit may automatically 
verify that the one or more medical products removed from 
the dispensing unit are authorized to be removed from the 
dispensing unit. For example, a product name identi?ed by 
an RFID tag removed from the dispensing unit may be 
compared With a product name authorized to be removed 
from the dispensing unit. In addition or alternatively, a 
patient may be identi?ed, and a product name identi?ed by 
the RFID tag removed from the dispensing unit may be 
compared With a list of medical products scheduled for 
deliver to the identi?ed patient. 

[0017] In another option, the dispensing unit may transmit 
an inventory notice from the dispensing unit When a quantity 
of RFID tags stored Within the dispensing unit falls beloW a 
threshold and/ or to provide a current inventory of the 
contents of the dispensing unit. 

[0018] In yet another option, a medical product may be 
returned to the dispensing unit, and the RFID tags of the 
medical products in the dispensing unit may be read before 
and after the medical product is returned to the dispensing 
unit. A difference betWeen the readings of the RFID tags 
taken before and after the medical products are returned to 
the dispensing unit may be used to identify the medical 
product returned to the dispensing unit. In addition, an 
intended patient for the returned medical product may be 
identi?ed, and a notice may be sent, e.g., to a pharmacy, 
doctor, administrator, and the like, that the intended patient 
did not receive the returned medical product. 

[0019] It Will be appreciated that any of these procedures, 
e.g., identifying medical products removed or returned to a 
dispensing unit, inventorying contents, and/or identifying 
intended patients, may be performed separately from one 
another or together. 

[0020] In accordance With yet another aspect of the 
present invention, an apparatus is provided for monitoring 
administration of medical products to a patient, each of the 
medical products including a Radio Frequency Identi?cation 
(RFID) tag for storing data related to the respective medical 
product. The apparatus includes a reader for substantially 
simultaneously reading RFID tags associated With a plural 
ity of medical products to obtain the data stored in the RFID 
tags, and a processor coupled to the reader for comparing the 
data obtained from the RFID tags With data associated With 
a patient to verify that the patient is intended to receive the 
medical products. In a preferred embodiment, the reader is 
an antenna in a read pad for reading the RFID tags associ 
ated With the medical products When the medical products 
are placed in close proximity to the read pad, e.g., When the 
medical products are placed on a surface of the read pad. 

[0021] Optionally, the apparatus may include an output 
device coupled to the processor; the processor activates the 
output device When the processor detects a mismatch 
betWeen the data obtained from the RFID tags and the data 
associated With the patient. 

[0022] During use, one or more medical products may be 
placed in close proximity to a RF antenna, e.g., the reader, 
and the Radio Frequency Identi?cation (RFID) tags associ 
ated With the medical products may be read using the RF 
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antenna to obtain the data stored in the RFID tags. Each of 
the plurality of medical products may be identi?ed based 
upon the data obtained from the RFID tags. Optionally, data 
associated with a patient may be accessed, and the processor 
or a computer device communicating with the processor 
may verify that the patient is intended to receive the medical 
product by comparing the data obtained from the RFID tag 
with the data associated with the patient. 

[0023] In accordance with a further aspect of the present 
invention, RFID tags can be provided for other items being 
processed in some way in a hospital, lab or the like. For 
example, these tags can be applied to specimen containers to 
enable complete tracking of specimens from retrieval 
through lab testing and on to patient treatment. Similarly, 
these tags can be applied to containers for organs to enable 
organ matches, history, typing and the like and to prevent 
mix-ups such as providing an incorrect organ or type to a 
patient. Also, these tags can be used for blood products 
control including typing, history such as donor information 
and the like, blood constituents tracking to original donor 
and blood typing history information from donor to recipi 
ent. Furthermore, various medical facility items, such as 
gowns, patient records and the like, can incorporate RFID 
tags to facilitate tracking thereof according to the present 
invention. 

[0024] Other objects and features of the present invention 
will become apparent from consideration of the following 
description taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1a shows a delivery device including an RFID 
tag, in accordance with the present invention. 

[0026] FIG. 1b shows a medical container including an 
RFID tag, in accordance with the present invention. 

[0027] FIG. 2a shows an embodiment of a system for 
tracking and monitoring medical products, in accordance 
with the present invention. 

[0028] FIG. 2b is a ?ow chart for facilitating counterfeit 
prevention. 

[0029] FIG. 3 is a ?owchart, showing a method for track 
ing the inventory of medical products in a pharmacy, in 
accordance with the present invention. 

[0030] FIGS. 4a-4c show an embodiment of a medication 
dispensing unit, in accordance with the present invention. 

[0031] FIG. 5 is a ?owchart, showing a method for veri 
fying that a medication-dispensing unit receives medical 
products, in accordance with the present invention. 

[0032] FIG. 6 is a ?owchart, showing a method for veri 
fying that a healthcare worker only removes medical prod 
ucts from the dispensing unit that he or she is authorized to 
remove, in accordance with the present invention. 

[0033] FIG. 7 shows an embodiment of a bedside terminal, 
in accordance with the present invention. 

[0034] FIG. 8 is a ?owchart, showing a method for veri 
fying that a healthcare worker intends to administer the 
correct medical products to a patient, in accordance with the 
present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] The present invention provides systems and meth 
ods for tracking and monitoring medical products within a 
healthcare facility, such as a hospital, clinic, or the like. The 
medical products may include vaccines, pharmaceuticals, or 
other therapeutic or diagnostic agents, as well as specimens, 
blood products, organs and the like. 

[0036] The medical products may be placed in drug deliv 
ery devices, such as syringes or other injection devices. FIG. 
1A illustrates an exemplary drug delivery device 12 in the 
form of a syringe. Each of the drug delivery devices 12 may 
contain a unit dose of the medical product, such as a 
pre-?lled syringe or ampoule. In addition, or alternatively, 
each of the delivery devices 12 may include a holder (not 
shown) within which a syringe or other medical cartridge 
may be received and/or a needle guard device (not shown) 
that may be attached to a syringe or medical cartridge. In a 
further alternative, the medical products may be placed in 
medical containers, such as bottles, vials, IV bags, pouches, 
and the like, or packaging (not shown) from which the 
medical products may be removed and administered to 
patients. FIG. 1B illustrates an exemplary medical container 
15 in the form of a vial. 

[0037] The medical products are tracked within the health 
care facility by attaching a radio frequency identi?cation 
(RFID) tag 20 to each of the delivery devices 12 and/or 
medical containers 15 containing the medical products, as 
explained further below. FIGS. 1A and 1B show an exem 
plary RFID tag 20 attached to a delivery device 12 and a 
medical container 15, respectively. Each of the RFID tags 20 
includes a write/read memory (not shown) for storing infor 
mation and a built-in antenna (not shown) for communicat 
ing with a RF reader/writer. A RF reader may include an 
antenna for reading information stored in the RFID tag 20, 
e.g., by transmitting an RF interrogation signal to induce the 
RFID tag 20 to transmit its information to the RF reader, 
which is detected by the antenna. The RFID tag 20 may be 
active, i.e., powered by an internal power source, or passive, 
i.e., powered by a RF signal transmitted from the RF reader. 

[0038] The RFID tag 20 attached to each of the delivery 
devices 12, medical containers 15, and/or packaging (not 
shown) stores information related to the medical product 
contained therein. The information in the RFID tag 20 may 
include product information, such as a serial number and/or 
a National Drug Code (NDC) associated with the medical 
product, a product name, a manufacture’s name, a lot 
number, and/or an expiration date. Alternatively, the infor 
mation in the RFID tag 20 may include a product identi?er 
uniquely associated with one or more entries in a database 
that may be accessed to obtain information related to the 
medical product. The information in the RFID tag 20 may 
also include dosage information, identifying the amount 
and/or concentration of the medical product, and/or a patient 
identi?er identifying a patient intended to receive the medi 
cal product. Other optional information may include admin 
istration requirements, instructions for use and/or product 
warning, such as possible allergic reactions or adverse 
interaction of the product with other medical products. Other 
information that may be stored in the RFID tag 20 is given 
below. Information may be written into the RFID tag 20 by 
the manufacturer of the medical product and/or the health 
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care facility receiving the medical product. Some or all of 
the information in the RFID tag 20 may also be printed on 
the outer surface of the RFID tag 20 so that a healthcare 
Worker may visually read the information. 

[0039] Each of the RFID tags 20 may be made thin and 
?exible, allowing the RFID tag 20 to be attached to a 
delivery device 12, medical container 15, and/or packaging 
(not shoWn) so that it does not interfere With using the 
delivery device 12 or medical container 15. For example, an 
RFID tag 20 may be af?xed around the barrel of a syringe 
12, as illustrated in FIG. 1A. 

[0040] RFID tags 20 offer several advantages over con 
ventional barcode tags. For example, a RF reader does not 
require a line of sight betWeen itself and a RFID tag 20 to 
read the information in the RFID tag 20. In addition, a RF 
reader may read many RFID tags 20 at a time, While a 
barcode reader or scanner can only read one barcode tag at 
a time. Furthermore, RFID tags 20 may be smaller, more 
accurate, more durable, and may be capable of storing more 
information than barcode tags. 

[0041] FIG. 2a is a diagram illustrating a system 110 for 
tracking and monitoring medical products according to an 
exemplary embodiment of the invention. The system 110 
may be implemented at a healthcare facility, such as a 
hospital, a nursing home, a clinic, or the like. 

[0042] The system 110 includes a healthcare management 
computer 115 and a healthcare database 120. The healthcare 
management computer 115 manages and stores information 
related to the operation of the healthcare facility in the 
healthcare database 120. The management computer 115 
may be a central computer and/or a netWork of computers 
and may or may not be physically located on the premises 
of the healthcare facility. The system 110 also includes a 
pharmacy terminal 130 coupled to a RF reader/Writer 135 
and a medication dispensing terminal 140 coupled to a RF 
reader 145. The system 110 further includes a bedside 
terminal 150 coupled to a RF reader 155, Which may be 
located at or near the bedside of a patient (not shoWn). Each 
of the terminals 130,140,150 preferably includes a proces 
sor, memory, an input device, and an output device (all not 
shoWn) for performing the tasks described beloW. The use of 
RFID tags and RF readers alloWs individual medical prod 
ucts to be scanned and also alloWs boxes of medical products 
to be scanned at once. Thus, the products can be read at any 
appropriate station, namely, the pharmacy, dispensing ter 
minal, bed side terminal and the like. 

[0043] In addition, each of the RF readers 135,145,155 
may be built into their respective terminal 130,140,150. 
Each of the terminals 130,140,150 as described later may be 
linked to the management computer 115 via communica 
tions links 160,165,170, respectively. The communications 
links 160,165,170 may be cable links, optical links, and/or 
Wireless links, e.g., short-range RF links. Preferably, each of 
the terminals 130,140,150 may access patient and/or medi 
cal product information stored in the healthcare database 
120 via the communications links 160,165,170. 

[0044] The information stored in the healthcare database 
120 may include a patient ?le uniquely associated With each 
individual patient admitted in the healthcare facility. Each of 
the patient ?les may include the patient’s name, address, 
social security number, and/or patient ID, Which may be 
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assigned to the patient upon admission to the healthcare 
facility. Each of the patient ?les may also include the 
medical products prescribed to the respective patient and/or 
a record of the medical products administered to the respec 
tive patient, including dates and time of administration, the 
healthcare Worker Who administered the medical products, 
and the like. Each of the patient ?les may also include the 
current location of the respective patient Within the health 
care facility, e.g., the ?oor and/or room number of the patient 
in the healthcare facility. The information in the database 
120 may further include insurance billing information for 
each individual patient, including the name, telephone num 
ber, billing address, and/or group ID of the patient’s insurer. 
In addition, the information in the database 120 may include 
a healthcare Worker ?le associated With each individual 
healthcare Worker Working at the healthcare facility. Each of 
the healthcare Worker ?les may include reports re?ecting the 
Work performance of the healthcare Worker, as explained 
further beloW. Additional information that may be stored in 
the database 120 is given beloW. 

[0045] FIG. 2b is a How chart illustrating a counterfeit 
prevention aspect of the present invention and provides 
more detail With regard to the application and content of 
RFID tags. The manufacturer’s facility is illustrated at 200 
and the healthcare facility such as a hospital or medical 
Warehouse is illustrated at 202. A product batch 204 such as 
syringes, pharmaceuticals or the like, each has applied 
thereto a label With an RFID tag at 206. Appropriate data is 
Written to the tag at 208, such as the manufacturer identi 
?cation, NDC, lot number, expiration date and Whatever 
other information may be desired. Each RFID tag contains 
a unique serial number that cannot be altered or erased. This 
serial number is used to identify a unique item. In addition 
to the unique serial number contained on the tag, the tag can 
have additional information Written up to a limited number 
of characters. At present, typical RFID tags can contain up 
to 192 characters in addition to the serial number. A master 
product database 210 stores all of the relevant information 
With regard to the products, and this information can be 
provided or transferred as indicated by link 220 to the 
hospital. 

[0046] As indicated further in FIG. 2b, the product is 
received at 226, the tags scanned at 228 and veri?ed at 230. 
The RF scan 228 includes a scanner and softWare that reads 
individual, or multiple items simultaneously to interpret the 
serial number as Well as any other information stored on the 
tag. In order to eliminate or minimize counterfeiting, the 
manufacturer places such tags on all products of concern. 
Serial number lists are provided to the hospital via link 220 
over the World Wide Web, via e-mail, CD ROMs, or the like, 
With or separate from shipments of the products. Thus, the 
products are scanned upon receipt at the hospital and veri 
?ed as authentic and then entered into the inventory system 
electronically. Any product not in conformance With appro 
priate serial numbers is rejected at the scan and the appro 
priate action taken by the pharmacy personnel. If attempts 
are made to remove tags from the product or the packaging, 
the tags Will be damaged and Will read as defective products 
on the tag scanner. 

[0047] Turning to FIG. 3, after the product is veri?ed as 
authentic, a method for tracking the inventory of medical 
products in a pharmacy of the healthcare facility is shoWn 
and Will noW be described according to an embodiment of 



US 2007/0023513 Al 

the invention. The healthcare database 120 in this embodi 
ment includes a pharmacy inventory of the medical products 
stored in the pharmacy. 

[0048] In step 310, the pharmacy receives a shipment of 
medical products. Preferably, each of the medical products 
may be identi?ed by an RFID tag 20, Which may be attached 
to a delivery device 12 and/or medical container 15 con 
taining the medical product. Each of the RFID tags 20 may 
include product information for the associated medical prod 
uct, including a serial number and/or a NDC, the product 
name, the manufacturer’s name, a lot number, and/or an 
expiration date. Alternatively, or in addition, each of the 
RFID tags 20 may include a product identi?er uniquely 
associated With one or more entries in a database that may 
be accessed to obtain information related to the associated 
medical product. 

[0049] In step 320, the product information in the RFID 
tags 20 of the received medical products is read into the 
pharmacy terminal 130 using the RF reader 135. In step 330, 
the pharmacy terminal 130 transmits the product informa 
tion read from the RFID tags 20 of the received medical 
products to the management computer 115 via the commu 
nications link 160. In step 340, the management computer 
115 uses the received information to update the pharmacy 
inventory in the database 120 accordingly. The pharmacy 
inventory may be updated to include the product name, 
amount, and/or expiration date of each of the medical 
products received by the pharmacy. 

[0050] In an optional step 350, the database 120 receives 
information of the medical products shipped to the health 
care facility from the manufacturer. This information may be 
doWnloaded into the database 120 from a remote manufac 
turer database (not shoWn) via, e.g., an Internet link, from a 
CD-ROM disc included With the medical product shipment, 
or the like. The information of the medical products shipped 
to the healthcare facility may include the serial number, 
NDC, and product name of each of the medical products 
shipped to the healthcare facility. 

[0051] In step 360, the management computer 115 com 
pares the information of the medical products shipped to the 
healthcare facility With the information received from the 
pharmacy terminal 130 to verify that all of the medical 
products shipped to the healthcare facility Were received by 
the pharmacy. This comparison may be carried out, e.g., by 
having the management computer 115 compare the serial 
numbers of the medical products shipped to the healthcare 
facility With the serial numbers read from the RFID tags 20 
of the received medical products. If the management com 
puter 115 detects a mismatch betWeen the medical products 
shipped to the healthcare facility and the medical products 
received by the pharmacy in step 360, the management 
computer 115 may transmit a noti?cation of the detected 
mismatch to the pharmacy terminal 130. The noti?cation 
may then be displayed to a healthcare Worker at the phar 
macy, e.g., via a display (not shoWn) at the pharmacy 
terminal 130. The noti?cation may include speci?c infor 
mation of the mismatch, such as the identity of any shipped 
medical products missing from the pharmacy. 

[0052] In one embodiment, the management computer 115 
automatically orders a medical product from a manufacturer 
and/or Wholesaler When the amount of the medical product 
stored in the pharmacy 130 drops beloW a predetermined 
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minimal level. This may be done, e. g., by having the 
management computer 115 monitor the amount of the medi 
cal product in the pharmacy using the pharmacy inventory in 
the database 120. When the amount of the medical product 
in the pharmacy inventory drops beloW the minimal level, 
the management computer 115 may place an electronic order 
for the medical product to a manufacturer computer, e.g., via 
an Internet link. 

[0053] When a physician prescribes a medical product to 
a patient, the prescription is forWarded to the pharmacy, e. g., 
electronically or in the form of a handWritten prescription. 
The prescription may include the frequency, dosage, and 
duration that the medical product is to be administered to the 
patient. The prescription may also be sent to the manage 
ment computer 115 to be included in the associated patient 
?le in the healthcare database 120. A pharmacist at the 
pharmacy may prepare the prescribed medical product for 
administration to the patient in accordance With the pre 
scription. This may involve transferring and/or admixing 
unit doses of the prescribed medical product from a bulk 
medical container into separate delivery devices 12. Prefer 
ably, each of the delivery devices 12 has a RFID tag 20 
attached thereon into Which information related to the medi 
cal product contained therein may be Written using the RF 
Writer 135. The Written information may include the product 
name and dosage of the medical product in the delivery 
device, and/or the name, patient ID and/or the location of the 
patient intended to receive the medical product. In addition, 
the Written information may include the identity of the 
pharmacist or other health care Worker preparing the medi 
cal product and/ or the date and time that the medical product 
Was prepared. 

[0054] Alternatively, or in addition, the prescribed medi 
cal product may be shipped to the pharmacy from the 
manufacturer in unit-dose delivery devices 12 or medication 
containers 15, e.g., vials, bottles, bags, and the like. In this 
case, the pharmacist may use the RF Writer 135 to Write 
additional information into each of the RFID tags 20 
attached to the delivery devices 12 and/or medication con 
tainers 15, including the name, patient ID and/or location of 
the patient intended to receive the medical product. Option 
ally, individual delivery devices 12 and/or medication con 
tainers 15 may be assigned to individual patients as they are 
removed from a dispensing unit (not shoWn), as described 
further beloW. 

[0055] After the medical product is prepared for the 
patient, the medical product may be grouped With other 
prepared medical products for transport to a medication 
dispensing unit. As the medical products are WithdraWn 
from the pharmacy for transportation to the medication 
dispensing unit, the information in the RFID tags 20 of the 
medical products may be read into the pharmacy terminal 
130 using the RF reader 135. For example, all of the medical 
products may be identi?ed by passing a cart or other device 
carrying the medical products into close proximity With the 
RF reader 135, thereby simultaneously reading all of the 
RFID tags 20 identifying the medical products. For example, 
the RF reader 135 may be mounted to a doorWay of the 
pharmacy for automatically reading the RFID tags 20 of the 
medical products as they are WithdraWn from the pharmacy. 
The pharmacy terminal 130 may also identify the medica 
tion-dispensing unit intended to receive the medical prod 
ucts. This may be done by having a healthcare Worker 
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manually enter the identity of the dispensing unit into the 
pharmacy terminal 130, and/or reading a REID tag identi 
fying the dispensing unit using the RE reader 135. This may 
also be done by reading a patient identi?er and/or location 
from the REID tags 20 of the medical products into the 
pharmacy terminal 130 and having the pharmacy terminal 
130 access a database matching the patient identi?er and/or 
location With an assigned dispensing unit. The pharmacy 
terminal 130 may also identify the healthcare Worker trans 
porting the medical products to the dispensing unit. This 
may be done by having the healthcare Worker enter a code 
and/or pin number uniquely associated With the healthcare 
Worker into the pharmacy terminal 130, and/or reading a 
REID tag identifying the healthcare Worker using the RE 
reader 135. 

[0056] The pharmacy terminal 130 may then transmit the 
information read from REID tags 20 of the medical products 
to the management computer 115 via the communications 
link 160. The pharmacy terminal 130 may also transmit the 
identity of the dispensing unit to receive the medical prod 
ucts and/or the identity of the healthcare Worker transporting 
the medical products to the dispensing unit. The manage 
ment computer 115 uses the received information to record 
the medical products being WithdraWn from the pharmacy in 
the database 120 and to update the pharmacy inventory in 
the database 120 accordingly. The record of the medical 
products being WithdraWn from the pharmacy may include 
the product name and amount of each of the medical product 
being Withdrawn. The record may also include the date and 
time that the medical products are WithdraWn from the 
pharmacy, the identity of the dispensing unit to receive the 
medical products, and/or the identity of the healthcare 
Worker transporting the medical products to the dispensing 
unit. 

[0057] Medication-dispensing unit may be placed 
throughout the medical facility for temporarily storing medi 
cal products and for dispensing the medical products to 
healthcare Workers, e.g., nurses, assigned to administer the 
medical products to patients. Each of the medication-dis 
pensing units, e.g., stationary medication stations and/or 
movable medication carts, may be located on the same ?oor, 
Wing, and the like of the healthcare facility as the patients 
intended to receive the medical products stored therein. 

[0058] FIG. 4a illustrates an exemplary medication-dis 
pensing unit 410 according to an embodiment of the inven 
tion. The dispensing unit 410 includes a casing 435 includ 
ing one or more and preferably a plurality of storage 
compartments 440 for storing medical products therein. 
Each of the storage compartments 440 may store medical 
products for an individual patient or for general use. The 
dispensing unit 410 may include lockable doors for control 
ling access to the storage compartments 440. Alternatively, 
or in addition, the dispensing unit 410 may include lockable 
draWers that may be pulled out from the storage compart 
ments 440. 

[0059] The dispensing unit further includes a medication 
dispensing terminal 140 and a RE reader or scanner 145. The 
dispensing terminal 140 further includes a display 420, e.g., 
a monitor, Which can be a touch screen as an input device or 

an optional keyboard 430, as illustrated in FIG. 4a. 

[0060] Preferably, the RE reader 145 is con?gured to read 
the REID tags 20 inside the storage compartments 440 of the 
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dispensing unit 410. To accomplish this, the RE reader 145 
may be made up of a plurality of RE readers, each of the RE 
readers con?gured to read the REID tags 20 in one of the 
storage compartments 440. Alternatively, a single RE reader 
may be used to read the REID tags 20 of the entire contents 
of the dispensing unit 410. 

[0061] In the embodiment shoWn in FIG. 4a, the medical 
dispensing unit 410 has one or more draWers or compart 
ments 440 each With individual sections 442 that have the 
capability of storing medications. On utility draWer space 
450 houses a single board PC 460, the REID scanner 145 and 
the associated poWer circuitry. 

[0062] The dispensing station unit is connected to a com 
puter server 115 (FIG. 2) via a local area netWork (LAN) for 
communications to and from databases. The server stores a 
database or databases containing various ?elds of informa 
tion pertinent to patient identi?cation, medications, manu 
facturers, medication expiration dating, medication lot num 
bers, patient history and the like. Within the dispensing unit, 
there are one or more REID antennas 464 on the PCB 460 

that enable reading REID tagged product Within the draWer 
compartment 440. These antennas 464 are in a ?xed location 
in the dispensing station such that When the draWer 440 is 
closed, the antennas 464 are located directly under the 
closed draWer 440 as seen in FIG. 4a. 

[0063] As an alternate method, the antenna PCB 464 can 
be mounted to the sideWalls 468 of the dispensing station 
410 as shoWn in FIG. 4b. As another alternative, the antenna 
PCB 460 can also attach to the bottom of the draWer 440 and 
connected to the dispensing unit 410 via an umbilical 470 as 
shoWn in FIG. 40. 

[0064] REID Tags can be placed directly on the product to 
be monitored or its packaging. Each draWer compartment 
440 can be read separately or together as a system. A user 
accesses the system according to the dispensing station ?oW 
chart shoWn in FIGS. 5 and 6 and described further beloW. 
When a user shuts a draWer 440, a sensing device such as a 
sWitch (not shoWn) detects the closure and sends a signal via 
an I/O relay to the computer of the terminal 140. The circuit 
also detects a draWer in the open condition. The computer 
softWare program preferably has a draWer open time-out 
function. Once a preset time has expired, the system goes 
into an alarm mode. The computer is pre-programmed to 
perform a sequence of operations including the initiation of 
an RE ?eld through the antennas 468. Product containing the 
REID tag in the draWer are then energiZed by the RE ?eld, 
and an exchange of data to the computer takes place. This 
exchange comprises information that is stored on the tag 
being transmitted to the computer for interpretation by the 
softWare program. The scanner circuitry is capable to both 
“read” REID tags and “Write to” REID tags. The dispensing 
unit 410 can be on Wheels for portability or Without Wheels 
for ?xed location. 

[0065] Optionally, the dispensing unit 410 also may 
include one or more return compartments or bins (not 
shoWn) for unused medical products, as explained further 
beloW. Each return bin may include a slot or draWer (not 
shoWn) for placing one or more medical products therein, 
e.g., such that the medical products cannot be removed from 
the return bin Without gaining authoriZation to override a 
lock and open the return bin. Each return bin may include a 
RE reader for reading the REID tags of any returned medical 
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products placed in the return bin, e. g., to inventory returned 
medical products. Alternatively, a single RF reader of the 
dispensing unit 410 may read any RFID tags of medical 
products in the return bin, along With the RFID tags of 
medical products in the other compartments. 

[0066] Turning to FIG. 5, a method for verifying that the 
medical products transported to the dispensing unit 410 from 
the pharmacy are received by the dispensing unit 410 is 
described according to a preferred embodiment. In this 
embodiment, the healthcare database 120 includes a dis 
pensing unit inventory of the medical products in the dis 
pensing unit 410. 

[0067] In step 510, the dispensing terminal 140 reads the 
RFID tags 20 inside the dispensing unit 410 before the 
dispensing unit 410 receives the medical products from the 
pharmacy. In step 520, a healthcare Worker places the 
medical products from the pharmacy in the dispensing unit 
410. In step 530, the dispensing terminal 140 reads the RFID 
tags 20 inside the dispensing unit 410 after the medical 
products are placed in the dispensing unit 410. In step 540, 
the dispensing terminal 140 identi?es the medical products 
placed in the dispensing unit 410 by determining the differ 
ence betWeen the RFID tag readings taken before and after 
the medical products are placed in the dispensing unit 410. 
Alternatively, the dispensing terminal 140 may transmit the 
RFID tag readings to the management computer 115 so that 
the management computer 115 may identify the medical 
products placed in the dispensing unit. In step 550, the 
dispensing terminal 140 transmits information of the medi 
cal products received by the dispensing unit 410 to the 
management computer 115 via the communications link 
165. This information may include the product information 
read from the RFID tags 20 of the received medical prod 
ucts. The management computer 115 uses the information 
received from the dispensing terminal 130 to update the 
dispensing unit inventory in the database 120 accordingly. 

[0068] In step 560, the management computer 115 may 
verify that the dispensing unit 410 received all of the 
medical products WithdraWn from the pharmacy for trans 
port to the dispensing unit 410 by, e.g., comparing the 
medical products received by the dispensing unit 410 With 
the record of the medical products Withdrawn from the 
pharmacy. If the management computer 115 detects a mis 
match betWeen the medical products received by the dis 
pensing unit 410 and the medical products WithdraWn from 
the pharmacy, the management computer 115 may transmit 
a noti?cation of the detected mismatch to the dispensing 
terminal 140 via communications link 165. The dispensing 
terminal 140 may then notify the healthcare Worker at the 
dispensing unit 410 of the mismatch, e.g., via the display. 
The noti?cation may include speci?c information of the 
mismatch, such as the identity of any medical products 
missing from the dispensing unit 410. The dispensing ter 
minal 140 may then give the healthcare Worker an oppor 
tunity to correct the mismatch, e.g., by repeating the above 
steps 520 through 560. The management computer 115 may 
include a report of the mismatch in the associated healthcare 
Worker ?le, including Whether the healthcare Worker cor 
rected the mismatch and/or speci?c information of the 
mismatch, such as the identity of missing medical products. 
If the healthcare Worker fails to correct the mismatch, the 
management computer 115 may notify a healthcare admin 
istrator via a terminal display (not shoWn) linked to the 
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management computer 115 so that the healthcare adminis 
trator may take appropriate action. 

[0069] In one embodiment, the management computer 115 
periodically performs an inventory check of the medical 
products in the dispensing unit 410 to detect any unautho 
riZed removal of medical products from the dispensing unit 
410. The management computer 115 may check the inven 
tory of the dispensing unit 410 by transmitting a request to 
the dispensing terminal 130, via the communications link 
160, to read the RFID tags 20 of the medical products inside 
the dispensing unit 410. After reading the RFID tags 20, the 
dispensing terminal 130 may transmit information from the 
read RFID tags 20 to the management computer 115. The 
management computer 115 may then compare the informa 
tion from the read RFID tags 20 With the dispensing unit 
inventory stored in the database 120. If the management 
computer 115 detects a mismatch, then the management 
computer 115 may notify a healthcare administrator of the 
mismatch via a terminal display (not shoWn) linked to the 
management computer 115. The noti?cation may include the 
identity of any medical products missing from the dispens 
ing unit 410. In a further embodiment, a healthcare Worker 
at a terminal (not shoWn) linked to the management com 
puter 115 may remotely request the management computer 
115 to perform an inventory check of the dispensing unit 
410, e.g., to seek a dispensing unit for a needed or missing 
medical product. 

[0070] Turning to FIG. 6, a method for verifying that a 
healthcare Worker, e.g., nurse, only removes those medical 
products from the dispensing unit 410 for the patients 
assigned to him or her Will noW be described. 

[0071] The healthcare Worker may begin or resume a 
round, in Which he or she is to administer medical products 
to patients assigned to him or her in the round. In step 620, 
the healthcare Worker may log onto the dispensing terminal 
140, eg by sWiping an electronic card, by entering a PIN 
number uniquely associate With the healthcare Worker into 
the input device, or by reading an RFID tag Worn by the 
healthcare Worker. In step 630, once the healthcare Worker 
is logged on, he or she may pull up information of the 
patients assigned to him or her in the round, Which is 
displayed on the display. The information may include the 
patients’ names and the medical products to be administered 
to the patients in the round, or all the prescribed drugs for 
that patient. The information may be preloaded in the 
dispensing terminal 140 or doWnloaded into the dispensing 
terminal 140 from the associated patient ?les in the database 
120 via the communications link 165. 

[0072] The healthcare Worker enters into the terminal from 
the list the identity of the drugs or drugs needed for the 
patient or patients at 634. The softWare program determines 
Whether these drugs are appropriate ones for the particular 
patient or patients, and the draWer 440 containing the drug 
or drugs opens as indicated at 636. Thus, the Worker gains 
access to the medical products by the dispensing unit 410 
automatically opening the draWer or storage compartment 
440 containing the medical products to be removed. In step 
640 the Worker removes the medical products to be admin 
istered. Alternatively, the health care Worker may use an 
electronic or manual key to gain access to the draWer 440 
containing the medical products to be removed. The draWer 
is then closed by the operator as indicated at 642 in the How 
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chart, and a drawer closed sensor sends a signal to the PC of 
the terminal 140 as indicated at 644. Then, the PC initiates 
and RFID tag read as described earlier in connection With 
FIGS. 4 and 5 as indicated at 650, to identify the medical 
products taken from the dispensing unit by the healthcare 
Worker. As Will be apparent from the earlier discussion of 
FIG. 4, the RF read can be of one or more draWers depending 
on the system design. Thus, in step 650 the dispensing 
terminal 140 identi?es the medical products removed from 
the dispensing unit 410 by the healthcare Worker. The 
dispensing terminal 140 may do this by, for example, 
reading the RFID tags 20 inside the dispensing unit before 
and after the healthcare Worker removes the medical prod 
ucts from the dispensing unit 410. The dispensing terminal 
140 may then determine the difference betWeen the tWo 
RFID tag readings to detect removal of the RFID tags 20, 
and consequently the medical products having the RFID tags 
20, from the dispensing unit 410, and thereby identify the 
medical products removed from the dispensing unit 410. 

[0073] In step 660, the dispensing terminal 140 may verify 
that the healthcare Worker removed only those medical 
products that he or she Was authorized to remove. The 
dispensing terminal 140 may do this, e.g., by comparing the 
medical products removed from the dispensing unit 410 With 
the medical products to be administered in the round. For 
example, the dispensing terminal 140 may compare the 
product names and/or dosages of the removed medical 
products With the product names and/or dosages of the 
medical products to be administered in the round. The 
dispensing terminal 140 may obtain the names and/or dos 
ages of the removed medical products from the RFID tag 
reading taken before the medical products are removed from 
the dispensing unit 410. The product names and dosages of 
the medical products to be administered in the round may be 
downloaded from the associated patient ?les in the database 
120. Alternatively, or in addition, the dispensing terminal 
140 may compare the intended patients of the removed 
medical products With the patients to be administered in the 
round. 

[0074] If the dispensing terminal 140 detects a mismatch 
betWeen the medical products removed from the dispensing 
unit and the medical products to be administered during the 
round, the dispensing terminal 140 may notify the healthcare 
Worker of the detected mismatch via the display 420. Alter 
natively, or in addition, the dispensing terminal 140 may 
notify the healthcare Worker using an audio indicator, e.g., 
buzzer, and/or a visual signal indicator, e.g., a ?ashing light. 
The dispensing terminal 140 may provide the healthcare 
Worker, via the display 420, With the speci?cs of the detected 
mismatch, such as the identity of medical products that the 
healthcare Worker Was not authorized to remove from the 
dispensing unit 410. The dispensing terminal 140 may then 
give the healthcare Worker an opportunity to correct the 
mismatch, e.g., by returning an unauthorized medical prod 
uct to the dispensing unit 410 and repeating steps 640-650. 
The unauthorized medical product(s) may be returned to the 
compartment(s) from Which it(they) Were removed, or may 
be placed in a return bin, speci?cally intended for returned 
medical products. 

[0075] The dispensing terminal 140 may transmit infor 
mation of the medical products removed from the dispensing 
unit 410 to the management computer 115 via the commu 
nications link 160. The information may include the product 
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information and intended patients of the removed medical 
products. The management computer 115 may use the 
received information from the dispensing terminal 140 to 
update the dispensing unit inventory in the database 120 
accordingly. The received information may also include any 
detected mismatch that occurred during removal of the 
medical products from the dispensing unit 410. If a mis 
match occurs, the management computer 115 may include a 
report of the mismatch in the associated healthcare Worker 
?le, including speci?c information of the mismatch and 
Whether the healthcare Worker corrected the mismatch. Such 
a report may alloW the healthcare facility administration to 
evaluate the Work performance and/ or honesty of the health 
care Worker. 

[0076] After retrieving the medical products from the 
dispensing unit 410, the healthcare Worker may visit the 
patients assigned to him or her in the round to administer the 
medical products. While visiting each patient in the round, 
the healthcare Worker may administer the medical products 
prescribed to that patient. 

[0077] Each of the patients may be provided With a 
bedside terminal 150 for verifying that the patient receives 
the correct medical products during the round. FIG. 7 
illustrates an exemplary bedside terminal 150 according to 
an embodiment of the invention. The bedside terminal 150 
may include a RF read pad 710 having a built-in RF reader 
155 (not shoWn in FIG. 7), an input device 720, e.g., a 
keypad or a touch screen, and an output device 730, e.g., an 
LCD display, or a sound or visual indicator. The RF reader 
150 may be con?gured to read the RFID tags 20 of medical 
products placed onto the RF read pad 710. Alternatively, the 
RF reader 155 may be a separate device coupled to the 
bedside terminal 150, e.g., via a direct or Wireless link. For 
example, the RF reader 155 may be a separate device located 
at an entrance, e.g., doorWay, of a patient’s room for 
automatically reading the RFID tags 20 of medical products 
as a healthcare Worker carrying the medical products enters 
the patient’s room. 

[0078] Turning noW to FIG. 8, a method for verifying that 
the healthcare Worker administers the correct medical prod 
ucts to a patient at the patient’s bedside Will noW be 
described. 

[0079] In step 810, the bedside terminal 150 identi?es the 
patient to be administered the medical product. This may be 
done manually by having the healthcare Worker enter patient 
identi?cation information, e.g., patient ID, into the bedside 
terminal 150 using a keypad. The patient identi?cation 
information may be provided to the healthcare Worker by a 
chart at the patient’s bedside or a Wristband Worn by the 
patient. Alternatively, the patient identi?er may be provided 
in a patient RFID tag read by the RF reader 155 of the 
bedside terminal 150. The patient RFID tag may be attached 
to a chart or a Wristband Worn by the patient. In still another 
alternative, the patient identi?er may be preloaded into the 
memory of the bedside terminal 150. 

[0080] In step 820, the healthcare Worker takes out the 
medical products he or she intends to administer to the 
patient. In step 830, the healthcare Worker may read the 
RFID tags 20 of these medical products into the bedside 
terminal 150 using the RF reader 155. This may be done, 
e.g., by placing the medical products in close proximity to 
the RF reader 155. Alternatively, the RF reader 155 may be 
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located at an entrance, e.g., a doorway, of the patient’s room 
for automatically reading the RFID tags 20 of these medical 
products as the healthcare Worker enters the patient’s room 
carrying these medical products. 

[0081] In step 840, the bedside terminal 150 veri?es that 
the patient present is the correct patient to receive the 
medical products proposed by the healthcare Worker. The 
bedside terminal 150 may do this by comparing the medical 
product information read from the RFID tags 20 With 
information of the medical products to be administered to 
the patient, Which may be doWnloaded to the bedside 
terminal 155 from the associated patient ?le in the database 
120. The comparison may include comparing dosage infor 
mation read from the RFID 20 tags With dosage information 
from the associated patient ?le to con?rm that the patient is 
receiving the correct dosage. Alternatively, or in addition, 
the bedside terminal 150 may compare intended patient 
information, e.g., patient ID, read from the RFID tags 20 
With the patient identi?er in the bedside terminal 150. The 
bedside terminal 130 may also check for any adverse drug 
interaction betWeen the medical products brought for the 
patient and medical products administered to the patient 
earlier by consulting a drug interaction database. The bed 
side terminal 130 may determine that the medical products 
should not be administered to the patient if it detects a 
mismatch in any one of these comparisons and/or an adverse 
drug interaction. Alternatively, the management computer 
115 may perform the veri?cation step by having the bedside 
terminal 150 transmit the information read from the RFID 
tags 20 to the management computer 115. 

[0082] In step 850, the bedside terminal 150 indicates to 
the healthcare Worker Whether to proceed With administra 
tion of the medical products based on the above veri?cation, 
e.g., by transmitting a “go/no go” signal to the healthcare 
Worker. The “go/no go” signal may be transmitted to the 
healthcare Worker using a variety of output devices, includ 
ing LCD displays, LEDs, and the like. For example, the “go” 
signal may be a green light emitted from a light indicator and 
the “no go” signal may be a red light emitted from a light 
indicator. In addition, the “no go” signal may be a buZZing 
sound emitted from a buZZer. 

[0083] When the bedside terminal 150 indicates to the 
healthcare Worker not to proceed With administration, the 
bedside terminal 150 may provide the healthcare With the 
speci?cs of any detected mismatch via a display 730, such 
as the identity of a medical product not to be administered 
to the patient. The bedside terminal 150 may then give the 
healthcare Worker an opportunity to correct the mismatch by 
repeating steps 820-850. In addition, the bedside terminal 
150 may transmit information of the mismatch to the man 
agement computer 115 so that the management computer 
115 may include a report of the mismatch in the associated 
healthcare Worker ?le and/or patient ?le. The report may 
include speci?c information of the mismatch, including 
incorrect medical products, incorrect dosage, and the like. 
The administrators of the healthcare facility may use the 
report to evaluate the Work performance of the healthcare 
Worker, including looking for any patterns in medication 
errors made by the healthcare Worker. The administrators 
may also pool together and evaluate the reports from dif 
ferent healthcare Worker ?les to look for any system-Wide 
pattern in medication errors at the healthcare facility. 
Optionally, the healthcare Worker may take the improper or 

Feb. 1, 2007 

unused medical product(s) to a return bin, e.g., in the 
original dispensing unit, to a different dispensing unit, or in 
a separate return medication station, as explained further 
beloW. 

[0084] When the bedside terminal 150 indicates to the 
healthcare Worker to proceed With administration, the bed 
side terminal 150 may record information related to the 
administration of the medical products to the patient. This 
information may include the product names and dosages of 
the medical products administered to the patient, the date 
and time of administration and/or the identity of the health 
care Worker administering the medical products. The bed 
side terminal 150 may transmit the recorded administration 
information to the management computer 115 to be included 
in the associated patient ?le in the database 120. In addition, 
the management computer 115 may automatically enter the 
administration information into an electronic medication 
administration record (MAR) associated With the patient, 
Which may be stored in the database 120. This has the 
advantage of not relying on the healthcare Worker adminis 
tering the medical products to the patient to record manually 
the administration of the medical products in a MAR, Which 
may be prone to human error. In addition, this has the 
advantage of providing up-to-the-minute updates to the 
MAR and standardizing the documentation in the MAR. The 
management computer 115 may also enter the administra 
tion information into the billing record of the patient in order 
to bill the patient’s insurer for the medical products admin 
istered to the patient. This may help ensure that the patient’s 
insurer is timely billed for only those medical products 
actually administered to the patient. 

[0085] In one embodiment, the bedside terminal 150 may 
include an input device 720, e.g., a keypad or touch screen, 
to enable a healthcare Worker to enter observations of the 
patient into the bedside terminal, such as the condition of the 
patient at time of administration of the medical products and 
the like. The bedside terminal 150 may then transmit these 
observations to the management computer 115 to be 
included in the patient ?le and/or MAR associated With the 
patient. 

[0086] In another embodiment, after the healthcare Worker 
has completed a round, the healthcare Worker may indicate 
to the management computer 115 that he or she has com 
pleted the round, e.g., via a checkout terminal (not shoWn) 
linked to the management computer 115. The management 
computer 115 may then verify that the healthcare Worker has 
administered all of the medical products to the patients 
assigned to him or her in that round. The management 
computer 115 may do this by comparing the medical prod 
ucts that the healthcare Worker removed from the dispensing 
unit With the medical products administered to the patients 
assigned to him or her in the round. If the management 
detects a mismatch, then the management computer 115 may 
immediately notify the healthcare Worker of the detected 
mismatch via a terminal linked to the management computer 
115. This may occur, for example, if the healthcare Worker 
becomes distracted by an emergency during the round and 
forgets to administer medical products to one or more of his 
or her patients. The noti?cation may include speci?c infor 
mation of the mismatch, such as the identity of any medical 
products that Were removed from the dispensing unit but not 
administered to the intended patient. 






