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Every	solid	state	sensor,	actuator,	nanoparticle	or	implant	that	
is	in	contact	with	biological	entities	such	as	cells,	proteins	or	
DNA	needs	a	well-controlled	interface	between	the	hard	
anorganic	surfaces	and	the	soft	organic	matter.		Imec	develops	
the	methodologies	to	build	those	bio-interfaces	for	different	
applications	and	on	different	substrates.

FUNCTIONAL	COATINGS	
FOR	BIO-INTERFACING

APPLICATION	FIELDS

	Wetting/dewetting;
	Specifi	c	attachment	of	active	groups	on	
solid-state	surfaces;

	Reducing	the	non-specifi	c	binding	of	
undesired	entities	(e.g.	serum,	blood);

	Biocompatible	surfaces.

POTENTIAL	PARTNERS

	Chemical	and	material	companies;
	Diagnostic	companies;
	Biomedical	research	labs.

ACTIVITIES

	Coatings	with	controlled	chemical	
properties;

	Bioassays;
	Coating	for	improved	biocomptability.

	COATINGS		WITH	CONTROLLED	
CHEMICAL	PROPERTIES
Coatings	and	surface	preparations	
are	developed	to	specifi	cally	couple	
biomolecules	to	microstructured	surfaces	
and	avoid	non-specifi	c	adhesion	of	
molecules,	cells	or	tissues.	Control	over	
specifi	f	and	non-specifi	c	adsorption	is	
crucial	for	the	performance	of	biosensors,	
implants,	biomaterials,	drug	carriers,	etc.

Imec	customizes	and	optimizes	self-
assembled	monolayers	(SAMs)	to	
chemically	modify	solid	surfaces	in	a	
controlled	way.	SAMs	offer	one	of	the	
simplest	yet	versatile	technologies	for	
surface	functionalization.	In	this	process,	
organic	molecules	spontaneously	
chemisorb	onto	the	solid	surface	and	an	
organic	layer	of	nanometer	thickness	will	
be	obtained.	Depending	on	the	surface	
material	and	the	desired	application,	the	
surface	coating	can	be	characterized	
according	to:
-	chemical	entity;
-	density;
-	thickness;
-	topography.

	The	properties	of	SAMs	can	be	further	
fi	ne-tuned	to	specifi	c	needs	including:	

	 Hydrophobicity
SAMs	can	modify	the	“wetting”	behavior	
of	a	solid	surface;	a	non-wetting	material	
can	be	made	partially	or	completely	
wetting	and	vice	versa.	Increasing	wetting	
is	an	important	property,	for	instance,	
when	liquids	are	pulled	through	capillary	
channels,	while	the	opposite	effect,	
dewetting,	can	be	used	to	obtain	self-
cleaning	surfaces.

Specifi	city
Biomolecules	can	be	covalently	attached	
onto	a	solid	surface	via	the	SAMs.	This	
covalent	attachment	allows	molecule-	
and	orientation-specifi	c	attachment	of	
biological	entities.		In	addition,	surface	
resistance	to	non-specifi	c	adsorption	
(unwanted	entities)	onto	the	solid	surfaces	
can	be	accomplished.	

Biocompatibility
The	interface	chemistry	and	substrate	
topography	must	create	a	biomimetic	
surface	which	sustains	normal	cell
viability	and	growth	without	interfering	
with	the	systems	functionality.
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 BIOASSAYS
Together with application partners, imec 
develops bioassays on solid surfaces and 
on patterned transducer surfaces.  SAMs 
used in this context impart the necessary 
hydrophobicity and specificity required 
for high affinity biosensing.  Biosensors 
rely on the detection of specific binding 
events between a target biomarker and a 
biorecognition element.  The recognition 
element, or probe, is immobilized on a 
biosensor surface by the SAMs such that 
its activity is not lost and its orientation is 
optimal to allow ligand binding. The coupling 
of the probe to the surface is furthermore 
restricted to defined active areas whereas 
the entire surface is repellant to non-
specific binding.  

To obtain highly reproducible, sensitive 
and stable biosensor systems, the interface 
chemistry developed by imec is:
-  stable,
-  resistant against non-specific absorption,
-  allows for covalent attachment of the 
   probe biomolecules,
-  allows for a preferentially oriented probe 

biomolecule to be attached,
-  avoids steric hindrance upon attachment 

of probe biomolecules,
-  maintains the activity of the probe 

biomolecules,
-  is selective, only covering some
   topographic features and materials.

 COATING FOR IMPROVED 
BIOCOMPTABILITY
Cell adhesion on solid-state surfaces plays 
a central role in cell-based biosensors, 
implantable medical devices and laboratory 
instrumentation used to measure cellular 
activity.
 
Imec exploits the versatility of SAMs 
with respect to thickness, chemical entity, 
specificity and biocompatibility to create 
viable cell-electronic interfaces.  
-   The thickness of the SAM is a key aspect 

for devices where the height and the 
spacing between the cell membrane 
and the sensor surface determine the 
signal-to-noise ratio of the extracellular 
recordings. 

-   The selection chemical entity used for 
the SAM determines cellular viability and 
guides cellular behavior.  Peptides such 
as RGD, Poly-L-lysine or basal lamina 
proteins are often used in neuronal cell 
adhesion studies. 

-   Topographical cues not only play a 
crucial role in mediating cell orientation 
and biocompatibility, but also protein 
synthesis and secretion, gene expression 
and differentiation. 

More information

For more information, please contact: 

Liesbet Lagae 	
Liesbet.Lagae@imec.be 	
Phone: +32 16 28 82 87

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

www.humanplusplus.com
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01 SEM image of Au needles on silicon that are being used to promote cell -IC interfacing.  02 Fluorescent images of Au needles coated with a self-assembled monolayer and a fluorescent peptide,.
03 Zoom of the fluorescent image,. 04 cell attachment onto the peptide-SAM-functionalized Au needles.
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