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Development and Application of the RFID System for Patient Safety
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Abstract

Objective: A system for reinforcing the patient safety has been established based on RFID (Radio Frequency Identification)
technology in order to minimize a variety of potential medical errors which can take place in hospitals. The system is
intended to prevent simple errors or misunderstandings attributed to manifold surgery, transfusion, and medication errors.
Methods: The RFID system was developed and established in one general hospital. The system was applied to managing the
patient in the run-up to surgery during anesthesia preparation, transfusion, and anticancer medications, of which procedure
information and the patient information are rechecked for assurance, respectively. Results: With regard to the technological
aspects, the system used 13.56 MHz of spectrum bandwidth and tags complying with ISO 15693 standard. The tag readers
varied with the work, PDAs in the intensive care unit, and laptop computers in the anesthesiology department and on the
general wards. After applying the system, we surveyed user’s usage and satisfaction. Conclusion: The results of our survey
indicated a high level of satisfaction with the RFID system in terms of reinforcing the patient’s safety in medical
environments. Respondents stated that patients were likely to wear an electronic bracelet, even if inconvenient, with their
information revealed on the wrist and while going through extended medical procedures. Nurses had intentions to utilize the
RFID system for managing hospital assets and tracking patients. A revitalization of the RFID system would be network
stability, including the network environment, as well as quantitative effectiveness analysis. {Journal of Korean Sociely
of Mediical Informatics 15—4, 433—444, 2009)
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Table 1. Comparison of verification technology
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Item Barcode Magnetic card IC card RFID
Type Contactless Contact Contact Contactless
Reading distance 0-59 cm Inserted in the reader Inserted in the reader 0-27 m
Reading speed 4 sec 4 sec 1 sec 0.01-0.1 sec
Reading rate 95% and less 99.9% or more 99.9% or more 99.9% or more
Transparency No No No Yes (exc. metal)
Terms of use — W/l 10 K times (4 yrs) 10 K times (5 yrs) 100 K times (60 yrs)
Memory 1-100 B 1-100 B 16-64 KB Less than 64 KB
Data write No Yes Yes Yes
Card damage Very often Often Often Barely
Tag price Lowest Low High ($10+) Average (%0.5-$1)
Security Little Little Unreplicable Unreplicable
Reuse No No Yes Yes
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System configuration

- Checking status of equipment
- Gathering/storing selected data

- PDA data sending/receiving
- Storing selected data in DB
- Http communication

Edge client Middleware OoCSs
1. Edge client 1. Middleware 1.0CS

- Management of Infomation on
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medicine

Tag printing Data selection (notebook)

Data selection (PDA)

TR

1. Printing equipment

- Printing tag

- Storing result of printing tag
- Interoperating details of print
tags with OCS

K 4

1. Selection equipment

- TAG read

- Storing infomation on details of
data selection

- Interoperating details of data
selection with OCS

1. Reader's process

- TAG read

- Data selection on patient, blood,
anti-cancer medicine

- Interoperating edge client for
data selection

Figure 1. RFID system confi-

guration
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Process flow (notebook)

data selection view
on OCS

Selecting tag data
by agent

Result view of
data selection
on OCS

Logging data on printing
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equipment status by agent

Storing data on printing tag
in RFID M/W DB

Figure 4. RFID system work flow
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Table 2. RFID tag information

(Unit: Byte)
E(;ttael g;tz Description
Patient 256 10 Classification-cd (1) + recept-no (9)
Blood 256 24 Classification-cd (1) + blood-no (10)+

blood-component (13)

Classification-cd (1) + hospital-no (2)
+department (5)+ order-date (8)
+drug-no (4)+ prescription-no (4)

Prescription 256 24

Classification-cd: Patient (1), Blood (2), Prescription (3)
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