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Abstract

We constructed a safety management system for narcotic
drug use by using an RFID tag with barcode. In this
system, RFID tags are mainly used for postscript of
information, while barcodes, especially standardized
unit drug codes for distribution, are used for drug
identification. The outline of the system is described in
the present paper.

Keywords: Safety Management, Narcotic Drugs, RFID
Tag, Barcode

Introduction

In order to prevent various medical accidents,
information techniques are expected to be applied,
Management of narcotic drugs is considered as being
very important for the prevention of medication
accidents. In this study, construction of a safety
management system for narcotic drug use in the wards
was tried by applying an RFID tag.

Materials and Methods

1. The outline of the system

System composition is shown in Fig.1. A management
server is installed in the department of pharmacy. A PDA
with a barcode reader and an RFID reader/writer is used
for reading and writing information for management,
which is recorded on RFID tags and barcode.

2. The feature of the system

a. Safe storage control

An electronic lock-type safe was developed. It can be
unlocked by radio, by entering the ID and the password
of personnel in the PDA. An RFID was attached to the
safe to manage histories of taking out drugs, such as
users’ ID and time of locking and unlocking the safe.

b. State history

In order to manage the state of drug use, an individual
identification number was inputted into an RFID tag
attached to the drug. A prescription number was also
entered in the tag in order to grasp the information of a
drug user.

c. Stock control (ledger management)

By taking histories of warehousing, expenditure, use and
abandonment of drugs, the size of the inventory is
grasped and strict ledger management can be made.

These data enable simplification of the making of
various documents for drug management.

Results and Discussion

By the Narcotics and Psychotropics Control Law, it is
mandatory to conduct management of a drug in Japan.
However, inspection on the spot revealed that the rate of
violation, such as by illegal management / storage of
drugs, is about 40 percent . Although the system is
under construction at present, it will be operated in a few
months and it is expected to be useful for the safety
management of drug use in the wards.

Conclusion

We tried to construct a safety management system for
drug use by using an RFID tag. This technology might
be extensible to other safety management systems in the
medical field.
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Abstract— Medical equipment is essential for present
medical services. It is important and indispensable for preven-
tion of medical accidents to manage medical equipments for
maintenance and inspection. That is, adequate management of
the equipment ensures not only security but also accurate
diagneosis and treatment for patients.

Clinical engineers (CEs) have engaged in the medical
equipment management in Japan. Usually, they manage vari-
ous medical equipments manually. Centralized management
and application of information techniques to it is scarcely
conducted.

Therefore, we tried to construct a safety management
system of medical equipments by using an RFID tag and a
PDA, which can support management of maintenance, inspec-
tion and alibi of equipments. Merits of an RFID tag are that it
is possible for an RFID tag to obtain information of plural
targets without contact, and to rewrite and add information.

In the developed system, unified management is adopted,
in which function of order, lending, return, inspection and
control is possessed. As an RFID tag, we used the one corre-
sponding metals, the frequency band of which is 13.56MHz for
the system. The frequency band is different from the band
used for wireless LAN utilized in the hospital and considered
to be suitable for the system. A database of medical equip-
ments is made in order to grasp the states of equipment opera-
tion.

We constructed a small-sized system and tried to conduct
an experiment for confirmation of its utility. As a result, it is
suggested that the developed system in the present study is
useful for safety management of medical equipments.
Furthermore, security and reliability of signal reading of an
RFID should be examined to construct the practical system.

Keywords—safety management of medical equipments,
prevention of medical accidents, RFID tag

1. INTRODUCTION

Various kinds of medical equipments are used in the
medical field. It is important and indispensable to manage
medical equipments in order to prevent medical accidents.
However, the management is conducted manually by CEs in

the many medical institutions at the present time. Central-
ized management and application of information techniques
to it is scarcely introduced. As a result, it is not easy to
make not only alibi management of equipments but also
maintenance and inspection for safety management and not
a few accidents originated from inadequate management of
equipments have occurred recently.

The Japanese Government showed the need of the safety
management measures to prevent medical accidents in the
medical institution [1] [2]. Use of an RFID tag is recom-
mended as one of the measures for safety management.

Therefore, we planned to conduct the safety management
for medical equipments by applying an RFID tag and
started to study on construction of the system by which the
maintenance and inspection management and alibi man-
agement (location confirmation and tracking of equipments)
of the medical equipments can be supported by using an
RFID tag. It is the first trial to construct the system for
medical equipment management by using an RFID tag in
Japan.

II. THE PURPOSE OF THE STUDY

The purpose of this study is to realize a medical equip-
ment safety management system which should make it pos-
sible to facilitate the safety medical equipments and to re-
duce the trouble on its use by using an RFID tag. The
concept of unitary management of all the information on the
medical equipment is introduced to the system.

In this system, an RFID tag is attached to each medical
equipment and it becomes possible to collect various infor-
mation on the safety management and all medical equip-
ments information for alibi management (Who use it? When
and where is it used?). Furthermore, information concerning
the sterilization and disinfection of equipments is also ob-
tained to prevent infectious diseases by construction a
medical equipment database.

Generally, the RFID tag has merits that it is good for
medicines and chemicals such as acid or alkali, and it is
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suitable for use in the medical circumstances. Furthermore,
the information stored in RFID tags can be read without
contact and also the information of plural tags can be read
together.

11I. METHOD

A design policy of the function of the systemn: This system
has five functions, order, lending, return, inspection and
control of medical equipments. We adopted unitary man-
agement system of the information on medical equipments.
However, both central control in the ME center and decen-
tralized control in each post can be conducted concerning
physical management (e.g. Fig. 1, Fig. 2,..).

Qrder canirmation
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Genver for nstruments
managemnent
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Fig. 1 System Composition (Every Department)
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inpsut of lending
information
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Fig. 2 System Composition (ME Center)

Taking out medical equipment is permitted, if order in-
formation of the equipment in the RFID tag attached to it is
confirmed. For emergency, rush lending is possible when a
state of order of the equipment is confirmed by using a PDA.
Furthermore, the synchronism of the data for the manage-
ment is realized with a wireless LAN. We built a small-
sized system and substantiated in a hospital which had
about 800 beds (O Hospital).

Hardware: As the RFID tag, we use the one correspond-
ing metals, the frequency band of which is 13.56MHz. The
frequency band is different from the band used for wireless
LAN utilized in the hospital and considered to be suitable
for the system. The access point of the wireless LAN is
installed in the ME center. Position of attachment of an
RFID tag is the side of the medical equipment.

As an RFID tag reader/writer, both types, a table type and
a PDA type are used.

Iv. RESULTS OF THE RESEARCH

The data stored in the RFID tag are the ID information to
access a medical equipment database, lending records, in-
spection records and information concerning precautions
and a simple manual. The safety of machines was improved
by making it possible to grasp detailed information on op-
eration and control by construction of medical equipments
database.

An RFID tag owns ID information with the individual.
User certification is made by checking ID information with
the password and the individual ID of the RFID.

The user certification of the PDA can be done only in the
area of use of the wireless LAN.

A table type and a PDA type RFID tag reader/writer was
used for the lending and the return. As a table type can read
much information at a time, efficient works became possi-
ble. However, in case of a large machine, a PDA type was
suitable because it was difficult to move it near the table
type reader/writer.

1t is desirable to obtain various information on the opera-
tion of the equipment. In the system, manuals for operation
of equipments were made by a PDF file. We stored them in
the medical equipment database and they can be perused
with a PDA. The PDA is also utilized for the daily operation
such as the opening inspection and the closing inspection.

The CE group of the before-mentioned O Hospital sup-
ported the use of a PDA as the terminal of the system.



V. Discussion

This study was conducted to realize a medical equipment
safety management system by which troubles in use can be
reduced. We used an RFID tag and unitary management is
adopted in the system. It is expected that the medical
equipment management will be improved by checking in-
formation of history of use, maintenance and inspection of
medical equipments etc. stored in the RFID attached to the
equipments. It is the first trial to apply an RFID to medical
equipment safety management system while a management
system which uses a barcode system was developed. It is
possible to obtain information of plural target equipments
without contact and to rewrite and add the information
which is necessary for the management by this system.
Therefore, it is considered that our system is superior to the
above-mentioned system using a barcode.

In our system, not only a PC but also a PDA is used as a
terminal. By the system, information of manuals for equip-
ment operation made by a PDF file can be read via a PDA.
The management works by medical personnel may become
easier by using a PDA such as at the bedside. This is one of
characteristics of the system.

It is also the first trial to contain the manual information
for the operation in the management system. This concept is
supported by the CEs and the nurses of O Hospital, because
operation methods of the equipments are not standardized in
Japan although various kinds of the equipments whose func-
tion is same are used.

As a PDA with a RFID tag reader/writer, we adopted the
one manufactured by Olympus Co. Ltd. whose weight is
300g. Of course, a light and easy operational PDA is suit-
able for the system. At the present time, there is few such a
PDA. Development of such one is desirable in near future
for the system.

We constructed a small-sized system in O Hospital and
tried to conduct an experiment for confirmation of its utility.

465

As a result, it was suggested that the development of the
system is useful for safety management of medical equip-
ment from the evaluation by the personnel of O Hospital.

VI. CoNcLusION

In this study, the safety management system for medical
equipment was successfully developed by applying an
RFID and the system was considered to be useful for the
management. In the next place, we must build the system on
a full scale and confirm the utility of the system by install-
ing it in a hospital.

Furthermore, security and reliability of signal reading of
an RFID should be examined in order to construct the sys-
tem for practical use.
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Abstract— Most of medical accidents around patients are
depended on misidentification of human or medical articles.
The accidents can be reduced, if information about the human
or medical articles are managed automatically. RFID(Radio
Frequency IDentification) tag can be identified automatically,
since the tag uses wireless communication for identification. It
is effective media to reduce the medical accidents. However, a
specification of medical use RFID tag as a communication
media was not discussed. In this study, the problem for reali-
zation of the tag and suitable specification of the tag are dis-
cussed. Anti metal tag is useful for medical environment.
Small identification distance of the tag can be improved by
suitable design of Q in the tag circuit. In the case of 125 kHz,
confliction between another wireless communications can be
reduced, since small number of communications are located in
the band. The tag circuit can be made small in size to choice
2.45GHz band. In Japan, 0.4mm square sized tag is realized.
The tag can be included in each tablets or capsules. Automati-
cally identification is recommended in most of medical envi-
ronment. Most of RFID tags are small in size and weight, and
will not disturb the daily life of the patient, even if it is at-
tached to the wristband or and so on. However, it is necessary
to discuss the principal factors of RFID as wireless communi-
cation media. Medical use RFID system can not be effective
and safety management system without the discussion.

Keywords— RFID, Medical Use, Safety Control, Fre-
quency, Cost

I. INTRODUCTION

The number of medical accidents has recently been in-
creasing. Most of the accidents around the patients are de-
pended on misidentification of human or medical articles.
For example, patient A was identified as patient B in a sur-
gical room. The accidents can be reduced, if information
about the human and medical articles are managed auto-
matically. Nowadays, Bar code is one of effective medium
to manage the human and medical articles. However, the
bar code cannot be identified automatically, since the code
is printed matter. On the other hand, RFID (Radio Fre-
quency IDentification) tag can be identified automatically,
since the tag is using wireless communication for identifica-
tion. It is effective medium to reduce the medical accidents.
However, a specification of medical use RFID as a commu-

nication medium is not discussed. There are several prob-
lems around the medical use RFID". In this paper, the
problems for realization of the tag and suitable specification
of the tag are discussed.

1. MIEDICAL ACCIDENT AND HUMAN ERROR

At medical care site, the general principle is established
that the patient environment is safe, except for in hospital
infections such as MRSA. Because of this situation, there
has been no positive effort to improve the safety of the
patient environment. Recently, some hospitals have been
testing incident reports in an effort to prevent accidents.
However, depending on the cases, the problems arise that
the effort many be connected directly to individual labor
evaluations and has not been developed to stage of nation-
wide execution. At present, the number of patients contin-
ues to increase gradually, while the number of nurses in-
volved in nursing procedures is not increasing, but is
actually tending to decrease.

In the situation, there is little possibility of preventing
human error. Some hospitals use wristband type nametag
attached to the patient. In some hospitals, bar code labels
are attached to bottles of medicines and the other medical
articles. However, these tags and labels may not function as
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Fig.1 Construction of supposed system





