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NETWORK OF EXPERTISE

To achieve this goal, the project gathers experts from
a wide range of fi elds, including molecular biology, medicine,
biophotonics and micro & nano production technologies. 

CSL Liège: research and development center in the fi elds
of nano-engineering, micro-fabrication and photonics 
(based on space expertise and infrastructure)
www.csl.ulg.ac.be

GIGA Liège (University of Liège): research center, technological 
platforms, technology transfer offi ce, incubator for biotech 
companies and training center in the fi eld of genoproteomic
www.giga.ulg.ac.be

EMI Aachen (Helmholtz-Institute for Applied MedicalEngineering): 
research center in the fi eld of innovative and targeted diag-
nostic and therapeutics based on human immune system
www.ame.hia.rwth-aachen.de/index.php?id=53 

IMEC Leuven: research center in the fi elds of nanoelectron-
ics and nanotechnology with a multidisciplinary research 
program focusing on biomedical activities (e.g. bionano-
electronics based sensors and actuators)
www.imec.be 

IMOMEC Hasselt: research center in the fi elds of electrical 
characterization and reliability, plastic electronics, wide band 
gap materials, metal oxide nanomaterials and biosensors
www.uhasselt.be/IMO 

Pathology Institute – RWTH Aachen University
(Molecular Oncology Group): research group in the fi eld of 
novel tumor markers that can be used for early diagnosis
of tumors and/or prediction of therapy response
www.ukaachen.de

Hematology department – Maastricht University Hospital 
(Pre-Clinical Group): research group in the fi eld of immu-
notherapy for hematological diseases but also for solid 
tumors, mainly in animal models and pre-clinical research
www.azm.nl

IWE1 – RWTH Aachen University (Institute of Materials in 
Electrical Engineering 1): research institute in the fi eld of fab-
rication and development of microsystems the integration 
of biological systems to technical systems
www.iwe1.rwth-aachen.de

Technifutur: expertise and training center in the fi elds
of assembly, production automation, mechatronics,
maintenance, information and communication technologies 
(TIC) as well as microtechnologies
www.technifutur.be



Microtechnologies
for Biomedicine Applications
Through the convergence of MEMS (Micro-Electro-Mechanical 
Systems) technology and life science, the MicroBioMed project 
aims at developing a network of expertise in the fi elds of micro 
and nanotechnologies applied to biomedicine. 

Experts will develop a lab-on-chip demonstrator for the im-
munological detection of human diseases, in the framework of 
in-vitro diagnosis.

The developed solution will be biologically functional, medi-
cally relevant and economically viable for mass production.

Microfl uidic lab-on-chip for early diagnosis

One critical factor in diagnosis is the time of discovery. Recent 
works on microfl uidic lab-on-chips have shown promising
results for rapid, sensitive and low-cost diagnosis.

In such a device, a biologically active component (the receptor) is 
immobilized onto specifi c spots of the surface allowing the detec-
tion of target analytes within viscous liquid medium. The micro-
channels allow the handling of very small biological samples.

Microfl uidic systems are already used in analytical chemistry, 
molecular biology and micro-electronics but their application in 
clinical pathology is only emerging. The use of a biological sample 
implies changes regarding micro-structure, fl ow rate, detection 
method and surface functionalization.

In the project, two major detection strategies will be studied: 

Electrical detection : Impedance Spectroscopy
and Surface Acoustic Wave
The fi rst approach relies on impedance spectroscopy. Interdigital 
electrodes are integrated in the microfl uidic channels and func-
tionalized with antibody receptors using a “spot-by-spot” func-
tionalization method. By applying alternative current to the elec-
trodes, the electrical signals change with respect to the analyte 
detection by the receptor on the electrode area.

In the second approach, surface acoustic waves propagate 
through a piezoelectric substrate. The travel time of the wave 
from the sender to the receiver electrode depends on the mass 
which is attached to the substrate’s surface. The binding of an 
analyte to immobilized antibodies results in slower wave propa-
gation through the substrates which can be measured.

Optical detection : Local Surface Plasmon Resonance 
Plasmonic gold nanoparticles are functionalized with antibody 
receptors, which can detect target analytes, and are immobi-
lized onto the surface. Once the bio-reaction takes place, the 
gold nanoparticles will change their optical properties due to 
the local refractive index change, resulting in a wavelength shift 
in light absorption.  

One application: breast cancer diagnosis

Current breast cancer diagnosis mainly relies on mammog-
raphy and tissue biopsy. These methods often lead to a late 
diagnosis which endangers prognosis of survival.  

In the fi eld of “personalized medicine”, lots of ongoing re-
search focus on cancer biomarkers in blood. Some mark-
ers are already used for the follow-up of cancer during the 
treatment phase. But no biomarker on the market is good 
enough to diagnose breast cancer. 

In the project, new protein biomarkers will be identifi ed and 
validated from cell lines, breast tissue and patient serum. 
The goal is to diagnose major types of breast cancers by 
using a combination of highly specifi c and highly sensitive 
markers for early detection.

Specifi c antibodies will then be generated against these 
markers and integrated as receptors into the analytical de-
vice. 

Through the use of microfl uidic lab-on-chip for cancer 
diagnosis, MicroBioMed stake is to position Euregio-
Meuse-Rhine as a region of excellence in the fi eld
of microtechnology applied to biomedicine.

The lab-on-chip prototype will be used as a vehicle for dis-
semination. Research group and companies working in similar 
fi elds will be contacted during the project to promote the use of 
lab-on-chip for diagnosis. Different training modules will also 
be organized based on knowledge acquired during the project.
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