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Tracking and tracing of 

• operation room equipment

• medical personnel 

• blood products in OR & ICU 

(including new active RFID tag with 

temperature monitoring)

www.RFIDzorg.nl



Is RFID electromagnetic compatible with

critical care equipment?



Methods

• passive RFID system (OBID, Feig Electronic, Weilburg, Germany)

868-MHz reader (2,4 W)

• active RFID system (Eureka RFID, Avonwood, England)

125-kHz reader (68 x 10E-3 µT at 1 m) & 

868 Hz active tag

• 41 medical devices 
(17 different categories: IC-monitor, ventilator, syringe pump, 

dialysis machine, external pacemaker…)

• testprotocol: American National Standard 

Institute (ANSI) (simulators connected & worst case 
scenario)



Classification of incidents

hazardous incident: direct physical influence on a 

patient by unintended change in equipment 

function
(eg., total stop of syringe pump / breathing machine)

significant incident: influence on monitoring with

significant level of attention needed
(eg., incorrect alarm or monitoring)

light incident: …without significant level of 

attention needed
(disturbed display)





Results

• In 41 medical devices 34 EMI incidents: 

22 hazardous, 2 significant & 10 light

(syringe pump, mechanical ventilator…)

• passive 868 Mhz RFID signal: 

26 incidents (in 41 devices = 63%)

active 125 kHz RFID signal: 8 incidents (20%)

• median distance (≠ mean) : 

30 cm [0.1 – 600 cm]
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Collins: "And it is difficult to say if something, such as 

an RFID system, will interfere with critical care 

equipment unless you do a study. Hospitals need to 

do a risk assessment of every wireless device that 

comes into the hospital, because [the wireless 

devices] all create a greater noise level in terms of 

radio frequency waves. You really don't know what to 

expect until they are tested."



passive 868 MHz (UHF)



Lawrentschuk 2004



How to move on with RFID in

the critical care environment

• update of international standards

• careful management of the introduction

of new wireless communications such as RFID

• on site tests with RFID and critical care equipment involved



ic @ amc.nl



Low Frequency (LF) 125-135 KHz 

High Frequency (HF) 13.56 MHz 

Ultra High Frequency (UHF) 868-930 MHz 

Microwave 2.45 GHz

Microwave 5.8 GHz







Table 1 Categories of medical devices, interference distances and type of incidents per signal.

number of devices distance (cm) type of incidents per RFID signal

tested influenced median [range] 868 MHz 125 kHz

infusion / syringe pumps 9 8 30 [0,1-100] 5H*, 3L*** 1H

external pacemakers 3 3 25 [5-30] 3H 2H

mechanical ventilators 4 2 20 [5-400] 2H 1S

dialysis devices 2 2 15 [10-20] 2H

pacemaker 

programmers 2 2 150 [25-600] 1H, 1S** 2H

balloon pumps 3 1 50 1H

blood warmers 1 1 50 1H

heart-lung machines 1 1 10 1H

cell savers 1 1 5 1H

anaesthesia devices 4 1 325 [25-600] 1L 1L

defibrillators 3 2 302,5 [5-600] 2L

electrocardiogram

devices 1 1 137,5 [25-250] 1L 1L

monitors 3 1 50 1L

IC beds 2 0

operating tables 1 0

cooling machines 1 0

vacuum pumps 1 0

hazardous incidents 25 cm [5-400] 17H 5H

significant incidents 310 cm [20-600] 1S 1S

light incidents 45 cm [0,1-600] 8L 2L

42 26 30 [0,1-600]



Table 1 B type of incidents and distances per signal

distance (cm) type of incidents per RFID signal

median [range] 868 MHz 125 kHz

hazardous incidents 25 cm [5-400] 17 H 5 H

significant incidents 310 cm [20-600] 1 S 1 S

light incidents 45 cm [0,1-600] 8 L 2 L

30 [0,1-600] 26 8










