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Healthcare needs
Management of healthcare

Wireless access to electronic health records replaces 
time consuming, error prone manual patient charting. 
Wireless technologies improve communications
Wireless tracking systems save time and money.

Medical treatment and  prevention
Wearable health monitoring systems in hospitals & 
homes
Mobile stations check patient data against potential 
drugs to minimize prescription errors and/or 
complications. 
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Future healthcare organization
Major factors in the future healthcare organization:

Prolonged medical care for the ageing society
The costs of managing chronic diseases, 
Increasing demand by citizens for best quality healthcare. 

The emerging situation calls for a change in the way 
healthcare is delivered, the way medical knowledge is 
managed and transferred to clinical practice. 
The hospitals in the future have to address a number of 
new challenges, facilitate active participation of patients 
and enable personalization of care.
Stricter requirements concerning efficiency improvement 
and cost reduction in hospitals, enforces the use of new 
technologies. 
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Future healthcare organization
The focus in the hospital of the future is to:

Control equipment costs, 
Reduce operational expenditures, 
Improve patient care by keeping track in “real time” of the assets 
and equipment available in the hospital.

RFID is an enabling technology that can solve the asset 
management and equipment tracking. 
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Communication Technology Trends 
Mobility and Internet

Anytime, Anywhere, Any think connectivity
Seamless roaming and coverage
Mobile workforce, productivity increase
Field staff enabled (PDA, tablet PC, mobile phone, sensor 
networks)
Data more real time and accurate

Increasing in numbers
Growing in capacity
Getting smaller in size
Convergence of services
Getting smarter and more versatile
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Technology Trends 
Costs of storage, processing and communications 
are dropping.
RFID devices are:

Smaller and cheaper;
More functionalities;
Communicative and interconnected;
Uniquely identified.

Move from centralized to distributed-pervasive 
computing.
New tools emerging for aggregating, sharing, 
searching and distributing data.
“Internet of Things”
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The Evolution and the Opportunity
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RFID Medical Applications 
Medical Device Coordination

Data Recording - Continuous Measurements 
(wireless/telemetry)
One Common Wireless system for all devices
Real time accessible data 

Pharmaceuticals
Individual Medication Dose Tracking
Automatic recording of medication - cross 
checked and validated
Positive matching patient to medication 

Monitoring Radioactive Isotopes
Compliance to tracking regulations at every 
step in the process
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Wireless body area network
Intelligent sensors in the telemedical environment

Source: IEEE ENGINEERING IN MEDICINE AND BIOLOGY MAGAZINE, MAY/JUNE 2003

Wireless 
intelligent

sensor system is 
convenient for

prolonged stress 
monitoring 

during
stressful training 

and normal 
activity.
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Mobile Care: Unified Communications

Source: CISCO
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Medical implants 
Cardiovascular pacers
Cochlear and brainstem 
implants
Deep brain stimulation for 
tremor control in patients 
with Parkinson's disease 
for essential tremor for 
obsessive-compulsive 
disorders
Implantable Neuro
stimulation devices
Implantable programmable 
drug delivery pumps
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Digital healthcare with RFID
Automatically checked for completeness, beds for 
location, and patients for room access and “match” with 
medication
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Implantable RFID 
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Implantable RFID 
Basic process of 
passive transponder:

Transponder
Reader comes within 
specified range of 
transponder
Activation is caused by the 
reader signalling to the 
transponder
The transponder “awakens”
and sends a response, which 
is the data that resides on it
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RFID Technology

RFID in hospital asset management and equipment tracking
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RFID Technology

Hospital asset management and equipment tracking
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Air Interface Standards

MMID1cm to 1mm30GHz to 300GHzExtremely High FrequencyEHF

IEEE 802.15 WPAN 
UWB

18000-5

3.1-10,6GHz
5.8GHz

24.125GHz

10cm to 1cm3GHz to 30GHzSuper High FrequencySHF

18000-7 
18000-6 Type A, B. C

EPC C1G2
IEEE 802.11

18000-4
IEEE 802.15 WPAN

IEEE 802.15 WPAN Low 
Rate

IEEE 802.15 RFID
UID

433MHz
840-956MHz

2.45GHz

1m to 10cm300MHz to 3GHzUltra High FrequencyUHF

125MHz10m to 1m30MHz to 
300MHz

Very High FrequencyVHF

18000-3
ISO/IEC 15693

ISO/IEC 14443/NFC
ISO/IEC 10536

6.78MHz2

7.4-8.8MHz
13.56MHz

27MHz

100m to 10m3MHz to 30MHzHigh FrequencyHF

1km to 100m300kHz to 3MHzMedium FrequencyMF

18000-2
IEEE P1902.1/ RuBee

30-50kHz
125/134kHz1

131/450kHz

10km to 1km30kHz to 300kHzLow FrequencyLF

StandardFrequencyWavelengthFrequency RangeRange
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RFID Integrated asset management
The RFID integrated asset management will help healthcare 

personnel to:

Track and monitor mobile equipment and key assets 
wirelessly
Efficient use of equipment
Collaborate more efficiently for effective patient care
Reduce equipment loss and theft
Reduce dramatically the time spent on tracking down 
missing equipment
Increase the time spent with the patients. 
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Healthcare organization

Source: RFID Wristband System CHANG-GUNG MEMORIAL HOSPITAL, TAIWAN 
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Passive RFID system

Source: HP
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RFID system implementation

Source: HP
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Advantages of RFID-based systems

Accurate identification without the need to touch 
the tag
Sensors can be incorporated into RFID tags to 
record temperature or identify positioning;
Data stored inside RFID tags can be encrypted, 
modified and rewritten on demand;
Tags are recyclable and can be made difficult to 
counterfeit;
Special devices are required to read RFID tags, 
increasing privacy if necessary
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Digital healthcare
Mobile cardiac telemetry monitoring platform  
24/7/365 patient freedom to go anywhere at anytime

Source: CARDIONET
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Wireless systems challenges

EMC and possible interference
Health and Safety of staff and patients
Security and privacy of personal health 
information
Initial cost
Deployment: roaming and coverage ubiquity
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Security and privacy
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ETSI standards

100 mW EIRP 24.00-24.25 GHz 

25 mW EIRP 5725-5875 MHz 

10 mW EIRP 2400-2483.5 MHz 

5 mW ERP 869.700-870.000 MHz 

<10% duty cycle 500 mW ERP 869.400-869.650 MHz 

10 mW ERP 869.300-869.400 MHz 

<0.1% duty cycle 25 mW ERP 868.700-869.200 MHZ 

<1% duty cycle 25 mW ERP 868.000-868.600 MHz 

listen before talk 500 mW ERP 867.600-868.600 MHz 

listen before talk 2 W ERP 865.600-867.600 MHz 

listen before talk 100mW ERP 865.000-865.600 MHz 

9 dB μA/m @ ±150 kHz 42 dB μA/m @ 10m 13.553-13.567MHz 

EAS systems 9 dB μA/m7400-8800 kHz 

Increasing with 3 dB/octave ≈37.7 dB μA/m @ 10m 119-135 kHz 

CommentPowerFrequency Band

Maximum power levels for ISM frequencies
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Standards
For RFID systems in Europe the ERC (European Radio 
communications Committee) REC 70-03 for Short-Range 
Devices is the most important. Products, including RFID 
systems, that fulfil the relevant requirements can be 
marked “CE” (EC Declaration of Conformity) without further 
licensing. 
In addition to the REC 70-03 there are standards by ETSI 
(European Telecommunications Standards Institute) that 
further defines the requirements of transmissions. 

EN 300330 that regulates 9 kHz – 25 MHz 
EN 300220 that regulates 25 MHz – 1000 MHz and 
EN 300440 that regulates 1 GHz – 25 GHz. 
EN 302-208 that regulates higher transmitter powers in the UHF 
band. 
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ETSI Standards
EN 300330 - concerns inductively coupled devices. The 
maximum magnetic field H is measured at 10 m from the 
antenna with a non-modulated signal. The maximum value 
depends on the frequency allowing higher emissions on 
some frequencies, i.e. 13.56 MHz. Additionally the 
maximum field strength also depends on the area of the 
antenna. Antennas less than 0:16 m get a penalty of 
maximum 10 dB to the maximum field H. 
EN 300220 deals with radio transmitters including UHF 
RFID. It specifies a maximum transmitting power instead of 
a maximum field strength. The maximum transmitted power 
is defined as the transmitted output power at 50 Ω or 
equivalent radiated power (ERP) using a dipole antenna.
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ETSI Standards
EN 302-208 extends the UHF band and enables 
transmission powers of up to 2 W ERP. It does not include 
any regulations of duty cycles but introduces the concept of 
listen before talk. This means that the scanner needs to 
listen for other transmissions before in transmits in order to 
avoid interference on a specific band. There must also be a 
break every 4 seconds of transmission, in order to let other 
transponders use the band as well. 
EN 300440 on the other hand specifies the maximum 
emitted power as effective isotropic radiated power (EIRP). 
This means the effect needed by an isotropic antenna (G = 
0 dB) to reach the same flux density at the receiver location 
as the tested device. 
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Barriers to RFID Adoption


