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Table 1 — Geographical region of use, transmitted frequency and expected output power for common

wireless technologies used in healthcare facilities

Intended i
Type of device application Transmitted frequency Maximum transmit power
Wireless |W-LAN (Local 40 mW [5,15-5,25 GHz]
data Area High Rate Local 200 mW [5 25-5 35 GHz)
802.11a 5,15-5.8 GHz . ¥
vty rv?ph?}o e = Area e 800 mW [5,72-5,82 GHz]
typical app's: constant ~10 mW,
2,4-2,462 GHz (North America), | but spec allows for:
goz.1p  [Medum Rate Local |5 4152 472 GHz (Europe), 1W [US]
Area 2.471-2,497 GHz (Japan) 100 mW [Europe]
10 mW/MHz [Japan]
typical app’s; constant =10 mW,
. £ but spec allows for:
802.11g ::gr; ﬁaaﬁ ;c:(cal ﬁ.:p;zl{;a GHz (US, Europe, 1 W [US),
100 mW [Europe],
10 mW/MHz [Japan]
2,4-2 48 GHz (North America &
W-PAN Europe), Powerclass |; 100 mW
(Personal Area B'“'-“"“:h / g:z:mé"g Pa“;-l  |2.447-2.473 GHz (Spain). Powerclass II: 2,5-10 mW
Networks) 802.15. eplacement |, 448-2 482 GHz (France), Powerclass Ill: 1 mW
2,473-2,495 GHz (Japan)
Streaming Video, : ~0,6 mW spread over 100's
802.15.3a Data and Voice UWB in 3 to 10 GHz band of MHz
. typical app’s: constant ~1 mW,
l2.4-2 48 GHz (North America & .
Sensor Networks E but spec allows for:
Zighee /80 | "N ency urope), 1w [US],
2.15.4 2,412-2 472 GHz (Europe),
Datal/Control 2.471-2.497 GHz (Japan) 100 mW [Europe],
Ar-2, P 10 MW/MHz [Japan)
Fized Broadband
W-MAN Wireless Access . : .
. 802.16a 2-11 GHz in unlicensed (e.g. 5,8 GHz) and licensed (e.g. 10,5, 25, 26,
(Metropalitan Systems (Video + ds
Area Networks) (fixed) simultaneous voice 31, 38 and 39 GHz) ban
& data)
Mobile
(UNLICENSED &
licensed)
B02.16e Broadband Wireless | 2-11 GHz in unlicensed (e.g. 5.8 GHz) and licensed (e.g. 10,5, 25, 26,
(mobile) Access Systems 31, 38 and 39 GHz) bands
(Video +
simultaneous voice
& data)
Mobile (LICENSED;
Broadband Wireless
80220 :‘V""t‘d:“ Systems |\ onsed bands below 3,5 GHz
ideo +
simultaneous voice
& data)

Source: ISO/TR 21730:2005
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Table 1 (continued)

Type of device ar;ﬁ::;:n Transmitted frequency Maximum transmit power
Wirad Network 802.3 Hard Line Ethemet | (hard line)
AMPS 824-849 MHz (US),
Mobile 1st Generation R I WAN Mabile NMT 453-458 MHz (Europe), AVG PWR: 0,6-1 watt down la
Phones Technaologies og Communication TACS 890-915 MHz (Eurcpe), ~6 mW in steps of 4dB
JTACS B32-925 MHz (Japan)
GSM B24-B49 & 1850-1910 MHz
us),
GSM 890-915 & 1710-1785 MHz
2nd Generation . (Eurcpe, Asia), .
Technologies ’ Tetra 380-400, 410-430, 450-470
& B05-870 MHz (Europe),
PDC B10-826 & 1429-1453 MHz
(Japan)
CDMA 824-849 &
WAN Mabile 1850-1910 MHz (US), AVG PWR: 250 mW to =1 ulV in
el Communication | J-CDMA B32-925 MHz (Japan), | 1dB steps
K-PCS 1750-1870 MHz (Korea)
ﬁﬁ_rﬁ;ﬁlim UMTS WAN Mabile 1,92-1,98 MHz (Europe Asia), AVG PWR: 250 mW fo < 1 mW
" icati 1,7-2 GHz (US in st f 0,25-1 dB
Technologies Communication , z (US) in steps o
824-849, 1850-1210 MHz &
COMA-2000 WAN Mobile 1,7-2 GHz (US); AVG PWR: 250 mW to < 1 mW
i Communication 890-915 & 1750-1780 MHz & in steps of 0,25-1 dB
1,92-1,98 GHz (Europe, Asia)
2-way WAN Text 152-159, 454-460, 902-928 MHz | 1 W (in short bursts)
pagers Messaging

Cordless Phones

Analogue and Spread Spectrum
Technologies

Analogue 27, 40-48, 500 MHz &
2.4, 58 GHz (US),

Spectralink 2,4 GHz (US,
Europe],

CT-1 3041, 72,8-73, 885, 914,
960 MHz & 1,7-1,8 GHz (Europe)

AVG PWR: constant 10 mW,
some units up to 1 W

Short Range Devices

DECT 1880-1900 MHz (Europe),
CT2, CT3 B64-868 & AVG PWR: constant 10 mW,
il 944-948 MHz (Europe), PEAK PWR: constant 250 mW
PHS 1895-1918 (Japan)
VolP / 802.1 | LAN I'u'!ob_ila ) 2 4-2 462 GHz AVG PWR: constant 10 mW
1b Communication !
FCC . Periodic and continuous
15231,  |-ow-PewerRadio i ongmissions, 300-900, 2400,  [AVG PWR: 0.1 to 1 mW
FCC 15.249 |Links 5800 MHz
ETSI 300 22 | Low-Power Radio | Periodic and continuous VG PWR: 10 to 25 mW
0-1 Links ransmissions, 400 and 800 MHz | AVG PWR: m
JPN ARIB Low-Power Radio | Periodic and continuous AVG PWR: 1 and 10 mW
T-67 Links transmissions, 426-448 MHz

AMAENTTNITNNTIEWINUTENAIIG18N1a331UR121BLENNITBMAANS (International

Commission:

Source: ISO/TR 21730:2005
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Medical Devices Agency (MDA) and Medicine Agency (MA), effective as from 1 July 2003.
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Distance for 5% probability of interference (m)

e = Emergency sevice phone
m = Mobile phone
¢ = Cordless phone
Source: MDA DB9702 (1997)
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Source distance for 3 Vm™ distance for 10 Vm
Ambulance vehicle radio 6m 2m

Handset 2m 0.5m

Fire appliance vehicle radio 6m 2m

Motorcycle radio 6m 2m

Helicopter ambulance Tm 2m

Mobile data terminal 1.5m 0.5m

Source: MDA DB1999(02)
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Type Model Source of Field Effecis
interference (V™)
(distance away)
Infusion pump | Baxter DCR Flo-gard | Vehicle 26 Al Service Alarm -
pump cannot be reset
Infusion pump | IVAC P3000 Handset ( 14cms) 45 Syringe alarm
Infusion pump | IVAC P6000 Handset { 14cms) 45 Occlusion alarm
Infusion pump | Baxter Flo-gard 6201 Handset (Ocms) 420 NO EFFECT
Infusion pump | IVAC IPX4 Handset (Ocms) 420 Occlusion error
Infusion pump | IVAC 560 Handset (70cms) 18 PUMP DISABLED fix
me, low sensor error,
Must be switched off o
reset.
Infusion pump = IVAC 597 Handset (7cms) 60 Error 1
Infusion pump | MEDIS Handset (Ocms) 420 NO EFFECT
Infusion pump | Danby Baxter DCR Handset (30cms) 26 Service alarm
Defibrillator Codemaster XL Handset (Ocms) 420 Wobble on display
Defibrillator Codemaster 100 Handset (1.6m) 4 Downward spike on
ECG trace
Defibrillator Marquette 500 Handset (Ocms) 420 ECG spike. Loss of
display. Interference on
display
Defibrillator Lifepak 10 Handset (Ocms) 420 Tiny baseline shift
External Pacesetter 446 Vehicle 9 Sense light responds to
pacemaker radio on/off
External Pacesetter 446 Handset (1m) 6 Continuous sense
pacemaker
External APC EV4543 Handset (5cms) 125 Sense light responds to
pacemaker radio on/off
Patient monitor. Kontron 7840 Handset (20cms) 31 Central display

illuminates, rate
becomes unreliable

Source: MDA DB1999(02)
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AN 4

2 Studies of EMI-related events in medical equipment caused by digital mobile phones operating at frequencies
used by single- and dual-band mobile phones in Australia (800-915 MHz)

Number Clinically Maximum
First of Tests relevant  Devices showing  distance at
author, devices per EMI EMI clinically relevant  which EMI
year tested device observed observed EMI recorded {crn)* Conclusions
Irnich!® 203 6 107 20 Apnoea monitor 70 Use mobile phones > 1 m from medical equipment
L}
2002 (53% ) (0%} Dialysis machine 20 Make sensitive medical equipment used in hospitals
Extemal pacemaker %0 tesista-nt 12 EMR frcz]m nlobile' phones up to 50 ¢m, thus
H | N - changing "t m rule” to “arm’s-length rule
earf ung machine All medical devices used outside hospital must be made
“Respirator 80 resistant to EMR from mobile phones
Hietanen's 23 1 13 3 Anaesthesia 70 Restrict use of mobite phones in clinical areas
2000 (57%} (13%)  machine Patients and visitors should use mobile phones only in
Respirator 5 designated areas
Endoflator 10 Hospitals should assess their own risk of interference
from the EMR of mobile phones
Trigano'” 9 ] 4 4 External pacemaker 200 Be aware of potential interference with external
1999 (44%) (449} pacemakers
Develop pacemakers resistant to EMI
MDA'"® 224 3 82 9 Anaesthesia 50 Restrict use of mobile phones in clinical areas
1997 (36%) (4%} machine
Respirator 0
Infusion pump 0
External pacemaker 0
Defibrillators 100
Robinson™ 5 2 3 3 Infusion pump 55 Use mobile phones > 1 m from medical equipment
1997 {60%) 60%)  ECG monitor 9
Clifford? 15 1 8 7 Infusion pump 200 Use mobile phones > 2 m from medical equipment
1994 (53%) 47%)  ECG monitor 200 Switch off mobile phones in operating theatres and
Telemetry 20 intensive care units and adjacent areas if it is possible

to operate a mobile phone within 2 m of equipment

ECG = Electrocardiography. EMI = Electromagnetic interference. EMR = Efectromagnetic radiation. MDA = Medical Devices Agency, Department of Heaith, United
Kingdom. * The maximum distance from any single device within the category. T This study used a mobile phone simulator, which was a signal generator caupled
with a radiofrequency amplifier and antenna pulsed at the same frequency as phones used in Australia.

Source: MJA (2004)
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3 Studies of EMI-related events in medical equipment caused by digital mobile phones operating at the frequency used by
dual-band mobile phones in Australia (1800 MHz)
Number Clinically Maximum

First of Tests relevant  Devices showing  distance at

author, devices per EMI EMI clinically relevant ~ which EMI

year tested device observed observed EMI recorded (cm)* Conclusions

Fung' 1 2 2 2 Haemoglucostix 1 Mobile phones may interfere with medical devices

2002 18%) (18%)  ventilator 20 Results from this study not generalisable

Irnich'® 203 6 68 8 Apnoea monitor 7 Use mobile phones > 1 m from medical equipment

2002 (33%) (4%)  External pacemaker 6 Make sensitive medical equipment used in hospitals

. resistant to EMR from mobile phones up to 50cm, thus

changing “1 m rule” to “arm’s-length rule”
All medical devices used outside hospital must be made
resistant to EMR from mobile phones

Hietane'® 23 1 3 1 Sphygmomanometer 5 Restrict use of mobile phones in clinical areas

2000 (13%) (4%) Patients and visitors should use phones only in designated
areas
Hospitals should assess their own risk of interference from
the EMR of mobile phones

Trigano'’ 9 3 2 2 External pacemaker 80 Be aware of potential interference with external

1999 (22%) (22%) pacemakers
Develop pacemakers resistant to EMI

MDA'® 21 3 48 1 Infusion pump 0 Restrict use of mobile phones in clinical areas

1997 (23%) (<1%) Less risk with 1800 MHz digital phones than those at other
frequencies

EMi = Electromagnetic interference. EMR = Electromagnetic radiation. MDA = Medical Devices Agency, Department of Health, United Kingdom.

* The maximum distance from any single device within the category.

Source: MJA (2004)
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4 Number of devices recording clinically relevant EMI within each category of medical equipment tested
Devices tested at 900 MHz Devices tested at 1800 MHz
Irnich’® Hietanen'® Trigano'” MDA'® Robinson™ Clifford? Irnich'® Hietanen'® Trigano'’ MDA'® Fung'®

2002 2001 1999 1997 1997 1994  Total 2002 2001 1999 1997 2002  Total
Anaesthesia machine 0/5 mn — 11 — — 2/7 0/5 01 — 0/1 — 0/7
Apnoea monitor 3/4 — — — — — 3/4 3/4 — — — — 3/4
Blood pressure monitor  0/2 ; 0/2 — — — on 0/5 0/2 1/2 — — — 1/4
Blood weigher 01 — — — — — 01 071 — — — — 0n
Blood analysis — — — 0/6 = — 0/6 — — — 0/8 173 1711
Carbon dioxide 0/3 — = e — — 0/3 0/3 — — — — 0/3
monitor
Communication aid — — — 0/1 — — 0N — — — 01 — 01
Defibrillator 0/14 0/2 — 5/18 — 0/1 5/35 0/14 0/2 — 0/10  0/2  0/28
Dialysis machine /9 0/2 — — — —_ 7 0/9 0/2 — — — 0/11
Diathermy device 0/8 0/3 = 071 = — 0/12 0/8 0/3 —_ 073 = 0/12
ECG monitor 0/5 0/3 — — 171 2/4 313 0/5 0/3 — — 0/8
Endoflator — 11 — — — — 11 — on — — — 01
External pacemaker 5/10 — 4/9 1/5 — — 10/24  5/10 — 2/9 0/5 — 7/24
Feed pump — — — 0/5 — — 0/5 — — — 0/8 — 0/8
Heart-lung machine 3/23 — — — — — 3/23  0/23 — - — — 0/23
Incubator 0/6 — — 0/2 — — 0/8 0/6 — — - — 0/6
Infusion liquid warmer — 01 — — —_ — 0/1 — 0N == — ] 072
infusion pump 0/66 — — 1/97 2/3 36 6/172  0/66 — — 17101 1167
Insufflator — 01 — — — — 0/1 — 01 — — — 01
Nebuliser — — — 0/4 — — 0/4 — — — — — —
Oxygen monitor 0/10 — — — — — 0/10  0/10 — — — 01 0/
Pulse oximeter 0/2 0/3 — 0/16 0/1 01 0/23  0/2 0/3 — 015 on o/21
Patient monitor 0/10 — — 0/50 — — 0/60  0/10 — — 0/53 0/2 0/65
{unspecified)
Respirator 8/18 1/2 — 1/9 — —  10/29 0/18 0/2 — . 11 1/21
Sound monitor — — — 01 — —_ 01 — — — 01 — 0/1
Telemetry 0/5 — — — - 2/2 2/7 0/5 - — — — 0/5
Thermal bed 0/2 — — 0/3 — — 0/5 0/2 — — 0/2 — 0/4
Temperature device — — — 0/3 — — 0/3 — — — 0/3 — 0/3
Ultrasound device — 0/2 — 0/2 — —_— 0/4 — 0/2 — 0/2 — 0/4
Total 20/203  3/23 4/9  9/224 3/5 7/15  46/479 8/203  1/23 2/9 V211 2/11 14/457
EMI = electromagnetic interference. MDA = Medical Devices Agency, Department of Health, United Kingdom.

Source: MJA (2004)
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4.3.2 Device Bulletin 1999(02) : Emergency service radios and mobile data terminals:

compatibility with medical devices
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4.3.3 Safety Notice SN 2001(06) : Update on Electromagnetic Compatibility of Medical Devices
with Mobile Communications: TETRA (Terrestrial Trunked Radio System) and Outside media

broadcasts from hospital premises
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Risk of

Type of communication system

Recommendation

e.g. RLAN**** gystems and Bluetooth®

interference
Analogue emergency service radios Use in hospitals only in an emergency,
never for routine communication.
High Euv;;ﬁe}gusmess radios (PBRs) and
Minimise risks by changing to
, . alternative lower risk technologies
e.g. porters' and maintenance staff
radios (two-way radios).
) A total ban on these systems is not
Cellphones (mobile phones) required and is impossible to enforce
effectively.
;ETtRA (Terrestrial Trunked Radio Should be switched off near critical care
ystem) or life support medical equipment.
Medium Laptop computers, palmtops and Should be used only in designated
gaming devices fitted with GPRS* areas.
and/or 3G Authorised health and social care staff
and external service personnel should
HIPERLAN** always comply with local rules
regarding use.
Cordless telephones (including .
DECT)*** and computer radio network These _systems are very unlikely to
Low systems except HIPERLAN and GPRS cause interference under most

circumstances and need not be
restricted.

* GPRS - General Packet Radio System and 3G (3rd Generation cellular technology)
** HIPERLANSs - HIgh PErformance Radio Local Area Networks
*** DECT - Digital European Cordless Technology

**** RLAN - Radio Local Area Networks
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Switch off all
mobile phones and
GPRS systems

These may interfere with
nearby medical equipment
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Mobile phones
and GPRS
systems can be
used In this area
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electronic stimulator(neurostimulator)
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medical monitor
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Pulse Oximetry
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Magnetic Resonance Imaging
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ultrasound therapy
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electrocardiography
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