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An approach to safe use of medical equipment by constructing of a
medical equipment safety management system using an RFID tag
and a manual information referring system for operation

Matsuda Atsuko Tani Shoko Marukami Terutaka Nishikawa Hiroaki
Inamoto Masaya Nishitani Yoji Horio Hiroyuki Inada Hiroshi

Graduate School of Applied Informatics, University of Hyogo

We have been building a safety management system for medical equipment using an RFID tag and a manual information
referring system for operation of medical equipment. Moreover, we tried to improve the safe use of medical equipment by a
combination of the above two systems. A For the manual information referring system, the operation manual information of
attached documents provided by Pharmaceuticals and Medical Devices Agency (SGML format) was converted to XML
format and stored in the manual database of a server. This system makes it possible for a medical staff to browse at the
bedside by using a wireless LAN. It is very important that the operation manual information can be obtained at any tme and
everywhere for safe use of the equipment. Therefore we built the manual database on a PDA terminal in order to access the
information at the places where a wircless LAN is not available such as an operation room, an ICU and so on. The origmal
manual information is shown by a PDF format. When refernng to the information, the PDF file is converted to an XML file
format.

In this study, we considered a new idea that contents of the information are stored i the different media depending on the
degree of importance for safe use.

First, basic manual information, (1)how to use the cquiprncm. (2)explanation of parts of the equipment, (3)
contraindication information, (4)notes for inspection elc. is stored in the manual database of the server. Information of notes
for operation is stored in the database on a PDA terminal. Furthermore, emergency manual mfonmuun 15 stur:d in the RFID

tag which has 4k bytes memory and the shape of card and is attached to cach medi P 10 diately obtain basic
ml'urrmmon and notes for operation in an emergency. By this method, not :qtupmcm model or type dcpcndl:nl manual
information but instr t-specific information can be stored. It is expected this method may improve safe use of medical
equipment.

Keywords: RFID tag, medical equipment safety management system, manual information referring system,
PDA, XML format
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Construction of a manual reading system using a document attached to medical equipment
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Possibility analysis of medical use RFID
— About coexistence with PLC and time management function —

Ryosuke Hosaka'  Katsuyuki Kondoh’ and Kazuhiko Yamashita’

| Faculty of Engineering. Shonan Institute of Technology
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Abstract Spread of medical use RFID system has been started. PLC also uses same frequency band. In this swudy.
electrical noise power of PLC is measured for analvsis of coexistence with medical use RFID. On the other hand, a new
RFID system is proposed 1o manage the security control.  Time management of identification is avalable using this system,

Keyword RFID, medical spplication, PLC, electrical noise, security management
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An analysis of PLC noise level for risk management of medical use RFID system
R. Hosaka'

" Dept. of Information Science, Fac, of Engng.. Shanan Institute of Technologs, Fujisawa, Japan

Abstroct — One of medical RFID system uses [356MHz ax 2
carvier frequency. This rype of RFTD tag is used identification
of patient, stafl, medical cquipments and so on. On the other
hand, a new technique for LAN is developed. 1t is named PLC
(Power Line C ication). In the AC power
supply line §s wsed for communication. The signal is
transmitted by SW band carrier. However, the PLC signal is
very ooisy.  The signal may affect some information
equipments that are located mear by AC power supply line.
Medical use 13,56 MHz RFID systems also uses same band.
Identification of the 13.56 MHz medical RFID 1ags may be
affected by PLC. On the other hand, eleciric lamp shaped
fluorescent tube is also noisy, In this study noise level of PLC
and electric lamp shaped Muorescent tube are analysed for risk
management of medical RFID system. [In the result of the
experiment, it is recognized that the noise level of FLC and
electric lamp shaped Auorescent tube are critical for medical
RFID system,

Kevwords — RFID, medical use, electric noise, PLC, eleciric
lamp shaped Nuorescent tube

I. INTRODUCTION

Several types of RFID are used in Japanese medical
environment for identification of stafl, medical
equipments and so on. 13.56MHz tag is most popular in the
medical RFID in Japan. On the other hand. power line
communication (PLC) spreads in Japan as a new technique
for small computer network. [he network can be
constructed by the PLC without LAN cable, since the digital
information is transmitted in AC power supply line.
However, PLC is noisy, since most of AC power supply line
is not shiclded. In PLC, 3-30MHz frequency band (SW
band) is used as a carrier. [dentification of the 13.56 MHz
medical RFID tags may be affected by PLC, since the
medical use tag also uses same frequency band.

125-135kHz tag is also spreads for identification medical
equipments in Japanese medical environment. On the other
hand, electric lamp shaped fluorescent tube is spreads in
world wide. The fluorescent tube can be used as a electric
lamp. Its handling is easy. Electricity consumption is small
than usually lamp. However, inverter circuit is included in
the fluorescent tube as a control unit to make bright it. In
generally, this type nverter circuit includes oscillator.
Some types of electric noise are oscillated by the circuit, Its
frequency band is near by 100kHz Identification of the

125-135 kHz medical RFID tags may be affected by electric
lamp shaped fluorescent tube .

In this study, clectric noise level of PLC and electric
lamp shaped fluorescent tube is analyzed. It is recognized
that noise level of both electric system are critical for
medical use RFID system.

I PLC (POWER LINE COMMUNICATION)

Outward of PLC adapter is shown in Fig. |. Outline of
PLC system is also shown in Fig.2. In the PLC, small
computer network is constructed by home use AC power
supply line. Digital information flow in the AC power
supply line cable as network cable. In this system, SW
band is used as a camier frequency. Construction and
operation of PLC is easy. Computer can access to the
internet from every rooms in house, connecting with wall
vutlet for AC power supply line. On the other hand, small
sized hospital information system (HIS) will be applied in
some types clinic. For example, PLC can be also used as
simple network system for medical data in small sized HIS
of the clinic. However, home use AC power supply line
cable is not be shielded. The PLC uses higher frequency
digital signal as a carrier. The noise of the carrier signal
leaked out from the AC power supply line cable. It may
affects to another wircless communication like o RFID
system.  Especially, 13.56MHz medical use RFID tag
sysiem uses same frequency band. Misidentification may
happen to use the PLC near by medical use RFID tag
system.  In the small clinic, RFID tag for patient
identification is affected by PLC.

Fig | Outward of PLC

J. Vander Sloten, P. Verdonck, M. Nyssen, J. Haueisen (Eds.): ECIFMBE 2008, IFMBE Proceedings 22, pp. 1030- 1033, 2008
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P [ I g IV, EXPERIMENTAL VERIFICATION
_.|“_'_" I o 1. Experimental Systems

%% . Electric power of several type of RFID reader are
{ - measured. Several electric noise level are also measured in
= ) of ,——D" - experiment. In the experiment, PLC adapter and electric
4 lamp shaped fluorescent tube arc selected as electric noise
Lt _'I I e source. 13.56MHz and 125kHz RFID tag system are used
i ) in the experiment. Two types RFID reader are shown in Fig.
Fl2 Duttude of PLC 5. Tags used both frequency arc also shown in Fig.6.

Especially, 13.56MHz tag is for medical use. This tag is in
use at Akita University Hospital for identification of

N . . ; - <CENT TUBE / :
1. ELECTRIC LAMP SHAPED FLUORESCENT TUBE taedical staft.

Typical electric lamp shaped Auorescent tube is shown in
Fig. 3. The tube is constructed by small fluorescent tube
and inverter drive circuit. The tube can be used to screw in
10 usual lamp socket. So, its handling is easy. Its electricity
consumption is approx. 1/6 of same brightness usual lamp.
However, its control circuit oscillates electric noise, since
the inverter circuit includes oscillator. Typical electric lamp
shaped Muorescent tube oscillates approx. 100kHz band

electric noise.

A sort of LF band RFID tag is shown in Fig.4. This type B nane s - : v
tag also used to identify medical equipment. This tag uses (8) 125kHz RFID reader (b). 13 SEMHz RFID render
125kHz frequency band. The frequency band is near by Fig. S RFID reader for this experiment

electric noise of inverter circuit in electric lamp shaped
fluorescent tube. The noise may affects to LF band RFID.
Misidentification may happen to use the electric lamp
shaped fluorescent tube near by medical use LF band RFID
tag system.

{b) 13 56MHz medical tag
Fig & RFID tag for this experiment

Fig 4 Anesample of LF band RFID tag

IFMBE Proceadings Vol. 22
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B Eaperimenmial Result

Experimental result for 13.56Mhz RFID tag system are

Experimental result for 125kHz RFID 1ag

shown in Fig
system are also shown in Fig. 8. In both figures, {a) shows
result for PLC off and RFID off. In the same way, (b)
shows result for PLC on and RFID off. (c) shows result for
PLC and RFID on
frequency. Espe

In all figures, horizontal axis shows
ly. in Fig. 7, Left side is 100kHz. Right
side is 30MHz. In Fig. 8, Left side is 50kHz. Right side is
250kHz. In all figures, vertical axis shows electric field in
dB. Low level is -140dB. High level is -40dB.

In the Fig. 7, PLC noise level is idenlified. The nose is
appear in SW band. In this condition. 13.56MHz RFID
reader could detect tag.

In the Fig. B, electric noise of electric lamp shaped
fluorescent tube is identified clearly. Maximum power of

the noise reaches approx. -85 dB in experimental frequency
band
experiment.

Power level of RFID reader reaches also -85UB in the
In the experiment, 125kHz reader could detect

{a). PLC:OFF. RFIDOFF

(b} PLCON, RFTDOFT

K. Hosaks

tag. However. It is clear that the eleciric lamp shaped

fluorescent tube radiate enitical level electric noise

V. Discussion

In the experiment, several electric noise are identified. In
SW band, noise of PLC is identified, However, the noise
level is small to disturb RFID communication in present
condition. On the other hand. noise of electric lamp shaped
fluorescent tube is also identified. The noise level is critical
In the experiment, RFID communication is not disturbed
However, the noise level reaches output level of RFID
reader. RFID communication will be disturbed, if both
signal frequency are overlapped. The noise of electric lamp
shaped fluorescent tube seems harmonics. The frequency of
noise signal depends on characteristic of inverter circuit in
electric lamp shaped Muorescent tube. 1t is considered that
bad design of inverter circuit leads to stop of RFID

(e} PLCON, RFIDON

Fig 7 Experimental result for 13 56MHz RFID g svstern

fu). PLC OFF, RFID OFF

w0
7
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(b} PLC-ON, RHIDOFF

wntal result for 125MH2 RFIL

e} PLCON, RFIDON

£ Syalem




EMBEC2008

An analysis of PLU noise level for risk management of medical use RFID system 1033

communication. Frequency shift by deteriorate of inverter
circuit characteristic also leads 1o stop RFID
communication. On the other hand, Electric lamp shaped
fluorescent tube spreads quickly in hospital. It is important
to be careful about the spec of electric lamp shaped
fluorescent tube in medical environment to keep medical
use RFID communications, There are many types electric
lamp shaped fluorescent tubes in the world, Also, there are
several specs of the fluorescent tubes in the world. One of
them may affects to medical use RFID tag system,

V1. CONCLUSIONS

If the medical use RFID system is realized, safety level is
kept higher, since matching between patients and medical
articles will be identified automatically. Human error will
be climinated. However, new wireless noise increases, The
noise disturb the medical wireless communications like
RFID. In hospital, several new type equipments has to be
checked from viewpoint of electric noise.
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