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AppLiCATioN	FiELDS

	in-vitro	brain	proteomics	and	cellomics:	
tools	for	in-vitro	studies	of	cells;

	Neuromodulation	and	neuroprosthetics:	
bioelectronic	implants	replacing,	
improving,	or	bridging	parts	of	an	
impaired	nervous	system;

	Acute	and	chronic	neuroscience	tools	
for	discovery	and	validation	of	novel	
functional	targets	in	animal	models.

poTENTiAL	pARTNERS

		Diagnostics	equipment	manufacturers;
		Electrophysiology	equipment	
manufacturers;	

	Medical	device	manufacturers;
	Biomedical	research	labs	and	medical	
research	hospitals;

	Neuroscience	research	labs;
	pharmaceutical	companies.

ACTiviTiES

	Create	a	cell-friendly	on-chip	
microenvironment;

	Design	and	validate	heterogeneous	
sensor/actor	arrays	with	chemical,	
electrical,	and	optical	probes;

	integrate	functionalization	and	sensor/
actor	array	technology;

	Develop	biocompatible	packaging	and	
integration	concepts.

	

SCopE

imec	develops	bio-electronic	hybrid	
systems	allowing	a	bidirectional	
information	exchange	between	cells	
(i.e.	neurons,	cardiomyocytes)	and	
electronic	devices.	possible	applications	
include	in-vitro	screening	systems	for	
the	fundamental	study	of	brain	disorders	
such	as	Alzheimer	disease	and	devices	for	
in-vivo	basic	and	clinical		neuroscience	
such	as	probes	for	deep-brain	electrical	
recording	and	stimulation	(e.g.	parkinson	
surgical	therapy,	discovery	of	novel	
functional	targets	etc).	we	use	a	multi-
physics	approach	(electrical,	chemical/
microfl	uidic,	optical)	to	interface	with	
cells	and	tissue	in	vitro	and	in	vivo.	
we	implement	our	technology	in	
biocompatible	CMoS-compatible	
microelectronic	platforms	and	bring	them	
to	the	microsystem	prototype	level	ready	
for	biological	or	medical	validation.

	

			

			

imec	develops	new	technologies	that	cannot	only	interact	at	the	
level	of	the	individual	cell	but	can	also	capture	the	complexity	
of	cellular	networks,	tissues	or	organs	enabling	novel	medical	
therapies	and	pharmaceutical	treatments	in	areas	such	as	neurology,	
cardiology	or	oncology.
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   activities

create a cell-friendly on-chip 

microenvironment	

The chip surface has to be functionalized 
with the right molecules and structures 
in order to ensure long-term survival of 
the neurons, to guide neuronal growth 
on the chip surface and to enable 
efficient signal transfer between the cell 
membrane and the active chip surface.

design and validate heterogenous 

sensor/actor arrays with chemical, 

electrical and optical probes 
Imec builds sensor/actor arrays using 
advanced CMOS technologies and 
CMOS-compatible processes with post-
processed surfaces for biocompatible 
interfacing structures (microneedles, 
microsyringes, grids) and integrated 
electronics. Sensor/actor elements are 
matched to the physiologically relevant 
dimensions of mammalian cells or cellular 
subunits.  Arrays are developed for in-
vitro and in-vivo use.

Integrate functionalization and 

sensor/actor array technology 
Integrate functionalization and sensor/
actor array technology into smart 
microsystem platforms in in vitro 
standard formats or in vivo implant 
prototypes for animal models, using imec 
low-power wireless and digital signal 
processing technology. 

      develop biocompatible packaging 

and integration concepts

    Packaging of bioelectronic devices is a 
challenging task since it should provide 
a very good isolation of the electronic 
devices from the corrosive cell culture 
media, while at the same time it needs to 
ensure the device biocompatibility and 
allow efficient signal transfer between 
the cell and the electronic transducers. 
Imec develops approaches for surface 
passivation of active electronic devices as 
well as assembly methods that takes into 
account particularities of the biologic and 
electronic components of the system. 

More information

For more information, please contact: 

Wolfgang Eberle	
Wolfgang.Eberle@imec.be	
Phone: +32 16 28 81 37	
www.humanplusplus.com

01 Packaged chip for in vitro cellular assays. 02 Multi-electrode arrays with cellular 
microneedles (1µm diameter).

03 Cellular microsyringes (total diameter 
3µm, hole diameter 1.2µm).
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