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Wearable health and comfort monitoring

Small autonomous sensor nodes can be used to create a body area network that is worn on the body 
and monitors vital body parameters. When alarming values are reached, a doctor or ambulance can be 
contacted. This is especially interesting for elderly people (who can stay longer at home in this way) and 
for diagnosis of diseases such as epilepsy or Alzheimer. Besides these medical applications, sensor net-
works are an interesting tool for sports applications where data can be analyzed e.g. by the trainer, and 
for gaming applications were a feedback loop can be realized between body parameters and game. 

The main technological challenges that are tackled are:

	 •  Creating ‘wearable’ and patient-friendly sensor and actuator systems
	    All building blocks of the sensor nodes must be efficiently integrated using innovative packaging technolo-	
	    gies to ensure a small size. These packaging technologies include 3D-cube type of integration as well as 	
	    flexible and stretchable technologies. The latter enables for example a flexible ‘band-aid’ with sensors and 	
	    actuators for closed-loop drug delivery systems.

	 •  Making the sensor nodes autonomous
	    User-friendly sensor nodes must have a long lifetime without batteries to be replaced every week or 	
	    month. The autonomy of the sensors implies that they consume little power (ultra-low-power radio com-	
	    munication with other sensors and central device; ultra-low-power sensor front-ends for the extraction 	
	    of biopotential signals; ultra-low-power signal processing) and that they are responsible for their own energy 	
	    generation (micro-power generation from mechanical energy, light energy or thermal energy; power ma-	
	    nagement circuits).
 

B I O M E D I C A L  E L E C T R O N I C S
M E R G I N G  B I O L O G Y  A N D  E L E C T RO N I C S 
F O R  A  B E T T E R  L I F E

Innovative integration and packaging technologies 
allow for the miniaturization of sensor nodes to sys-
tems of only 1cm³. 
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Application domains
	 •  E-health;
	 •  Ambulatory monitoring;
	 •  Mobile gaming;
	 •  Diagnostics.

Potential Partners
	 •  Integrated device manufacturers;
	 •  Micro battery manufacturers;
	 •  Medical device manufacturers;
	 •  Pharmaceutical companies;
	 •  Sport equipment manufacturers.

For more information, please contact:
Bert Gyselinckx, Scientific Contact, Bert.Gyselinckx@imec-nl.nl, Phone: +31 40 277 4004
Philippe.Mattelaer, Business Contact, Philippe.Mattelaer@imec-nl.nl, Phone: +31 40 277 4005

IMEC
Ph. +32 16 28 18 80
F. +32 16 28 16 37
Katrien.Marent@imec.be

IMEC Taiwan
Ph. +886 3 5781 115
Tien-Fu.Lei@imec-tw.tw

IMEC, Inc., US
Ph. +1 408 551-4502
F. +1 408 551-4505
Raffaella.Borzi@imec.be

IMEC Stichting Nederland
Ph. +31 40 277 4005
Philippe.Mattelaer@imec-nl.nl

IMEC Shanghai Office
Ph. +86 21 6236-0700 ext. 18
F. +86 21 6236-0706
Gao.Teng@imec.be

IMEC Repr. Japan
Ph. +81 35210 5882
Akihiko.Ishitani@imec.be
Ph. +81 80 5180 1081
Mitsugu.Yoneyama@imec.be

Two autonomous sensor systems: a wearable EEG system, 
powered by the body heat of the forehead, and a wearable 
oxymeter using the body heat of the wrist. 

This research is conducted at Holst Centre, a joint initiative of IMEC and TNO in the Netherlands. 
www.holstcentre.com
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