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Animal models
BIOMED applies several animal models to study CNS inflammation 
and injury. We have several models of experimental autoimmune 
encephalomyelitis (EAE) in mouse (C57/BL6) and rat (Lewis and 
DA rat) to study acute and chronic disease stages of models of 
multiple sclerosis (MS). To study brain de- and regeneration, the 
cuprizone induced demyelination model and several mouse models 
of spinal cord injury (contusion and hemisection) are applied. The 
models are studied using functional parameters and histological 
and imaging methods. Rodents are also used for toxicological stu-
dies and acute inflammation models. All models are available for 
innovative projects. 

Biosensor development
Our group applies our biomedical knowhow in projects to develop 
new biosensors for the detection of disease related biomarkers such 
as small molecules and proteins. These biosensors use as detection 
molecules monoclonal antibodies, bacteriophages, aptamers and 
DNA probes but also whole cells. The platforms used are developed 
in collaboration with the UHasselt-IMO institute and include syn-
thetic diamond based platforms.

Clinical trials and biobanking
BIOMED has developed a clinical trial expert team with experienced 
MDs, study nurses and data managers. We participate in phase 2, 3 
and 4 studies in the field of multiple sclerosis (MS) and rheumatoid 
arthritis. Imaging and other clinical expertise is offered in col-
laboration with regional hospitals. For MS, BIOMED collaborates in 
a regional network with the Rehabilitation and MS center Overpelt 
and the rehabilitation research center of PHL. We closely work to-
gether with these partners in the MS Network Limburg (research, 
care and treatment for MS) (www.msnetwerklimburg.eu). BIOMED 
also participates in the Limburg Biobank, a joint project with the 
major regional hospitals Jessa (Hasselt) and ZOL (Genk) aimed at 
further development of a biobank for research and innovation pro-
jects. This biobank is linked to the Flemish biobank of the Flemish 
Center for Medical Innovation (CMI).

BIOMED and life sciences development
BIOMED plays an important role as motor behind the development 
of a strong biomedical life sciences cluster in our region (Limburg, 
a province in Belgium). We participate in the platform organiza-
tion LifeTechLimburg (www.lifetechlimburg.be) aiming at starting 
up and attracting new life sciences companies and strengthening 
existing companies. LifeTechLimburg is housed at BioVille, the life 
sciences incubator at the campus of Hasselt University and close 
to BIOMED. BioVille (www.bioville.be) was opened in 2010 and 
already houses more than 12 companies of which many work toge-
ther with BIOMED. BIOMED also developed a portfolio of patents 
and collaborates to this end with TechTransfer Hasselt and VIB. 
Also, two spinoff companies (Apitope NV, www.apitope.com and 
Seps-Pharma NV, www.sepspharma.com) were set up.

Please contact us if you need further information on these or 
other topics.
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SP 1: Auto-immune mechanisms and biomarkers
Principal investigators:
P. Stinissen, N. Hellings, V. Somers, L. Michiels, J P. Noben, B. Van 
Wijmeersch, P. Geusens, M. De Baets.

This program is focused on the mechanisms involved in auto-im-
mune diseases such as multiple sclerosis and rheumatoid arthritis 
(RA). The activation and regulation of the immune system is stu-
died in healthy individuals and MS and RA patients. In addition to 
the role of T- and B-lymphocytes and macrophages, we investigate 
defects in immune control and disorders in immune homeostasis, 
two fundamental processes which may be the cause of auto-immu-
ne disease processes. New biomarkers for MS and RA are identified 
by phage display (serological antigen selection) and proteomic 
technology.
As a part of this research program, we closely collaborate with the 
Rehabilitation & MS Centre Overpelt and PHL-REVAL, which is called 
the MS Network Limburg (www.msnetwerklimburg.eu). 

Ongoing projects:
- Humoral autoimmune response: autoantibody profiling and new 

disease markers
- Immunoregulation: T cells, dendritic cells, macrophages
- Proteomics and disease markers

⇒As a research institute within the faculty of medicine of Hasselt 
University, BIOMED performs fundamental and translational bio-
medical research but also strongly supports valorisation and in-
novation through collaboration with industrial partners. Contract 
research and service activities are performed in specific domains 
that are closely related to our research programs and technologi-
cal expertise. Molecular, cellular, in vivo, ex vivo translational and 
clinical approaches, development of diagnostic tools and testing of 
candidate therapeutic compounds are among the many scientific 
services that can be supplied. Through its cooperation with the 
biomedical life sciences cluster and local hospitals, and its propi-
tious location near the Belgian-Dutch-German border, BIOMED also 
actively participates as research partner in a strong biomedical life 
sciences sector in our region.

BIOMED is built around the expertise of three biomedical research 
groups: immunology-biochemistry, cell physiology-biophysics 
and morphology-histology. Our scientific expertise and techno-
logical platforms related to our main research programs in the 
field of auto-immune disease and neuroscience are available for 
collaboration with industry in innovation projects. This flyer pro-
vides some examples of these technological platforms in different 
fields. 

Molecular biology and immunology
BIOMED has strong expertise in basic molecular biological and 
advanced immunological technologies including (RT)-PCR, DNA 
sequencing, gene cloning, flow cytometry, cell sorting (FACS-
Aria), ELISA, cytokine analysis, monoclonal antibody production 
and purification, T cell and B cell cloning, immune response mea-
surement, immune cell homeostatic measurements and related 
technologies.

Cellular and tissue imaging
Electron microscopy (SEM and TEM), confocal microscopy (with 
FRET, FRAP, SHG,…) and standard immunohistochemistry and 
fluorescence microscopy is available at BIOMED. High field MRI 
imaging of rodents (including brain and spinal cord) is performed 
in collaboration with UHasselt-IMO institute.

Electrophysiology
Elaborate expertise in electrophysiological techniques is avai-
lable at BIOMED. This includes patch clamping technology for 
ligand gated and voltage gated ion channels, primary cultures 
and ex vivo brain slices. New drugs can be tested in standardized 
protocols, but also new expertimental protocols can be developed 
with our partners.

Cell culture methods
BIOMED researchers have a strong expertise in several types of 
cell culture systems including primary and immortalized cultures 
from human, mouse and rat origin. These include human and ro-
dent derived cells of the immune system such as T-cells, B-cells, 
monocytes and dendritic cells; and rodent cells of the nervous 
system such as oligodendrocytes, microglia, astrocytes, and neu-
rons (with neurite outgrowth assays). Neural cultures can be ap-
plied to evaluate the impact of pharmacological compounds on 
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RESEARCH HIGHLIGHTS

-  Physiological and pathophysiological roles of cys-loop ligand-gated 
ion channels

-  Neuro-developmental role of neurotransmitters and of microglia
-  Microglia and neural progenitor involvement in brain and excitability 

disorders 

SP 3: Clinical aspects of Multiple Sclerosis
Principal investigators: 
B. Op ’t Eijnde, P. Feys, R. Meesen, M. Van Erum, S. Van Deun, B. Vanwij-
meersch, M. Roelants, P. Stinissen.

The most prevalent symptoms of MS are sensory changes, fatigue, 
balance disorders, spasticity, motor weakness and impaired muscular 
performance. Consequently, individuals with MS usually exhibit poor 
functional capacity and thus reduced quality of life. To date the posi-
tive effects of the symptomatic treatment and rehabilitation of persons 
with MS are widely accepted as an important part of integrated MS 
treatment. Because research investigating the associated underlying 
mechanisms is scarce and often unclear, SP3 aims at further elucida-
ting and optimizing MS rehabilitation strategies. This includes research 
with respect to functional mobility, muscle contractile properties and 
fibre composition, exercise capacity, upper-limb functioning, rehabili-
tation immunology, neuro-plasticity and musculoskeletal research of 
the shoulder region. This research is carried out in collaboration with 
the PHL-REVAL rehabilitation & healthcare Research Center, Rehabili-
tation & MS Center Overpelt, Maastricht University, Leuven University, 
the Technical University of Eindhoven, various regional hospitals and 
other research institutes of Hasselt University.

Ongoing projects: 
- Determinants of upper extremity function in persons with Multiple 

Sclerosis: a bimanual evaluation and training approach.
-  Rehabilitation of MS patients: influence of exercise on muscle func-

tionality 
-  Walking-related outcome measures in multiple sclerosis: mutual rela-

tionships depending on the severity of ambulatory dysfunction
- The effect of exercise therapy on muscle contractile properties in 

Multiple Sclerosis

SP 2: Protection and repair of the central nervous system
Principal investigators: 
J-M Rigo, M. Ameloot, N.Hellings, S. Hendrix, I. Lambrichts, P. Stinissen.

The emphasis of this program is on the communication between the 
immune system and the nervous system in normal and pathological 
conditions. Here, our expertise in neuroimmunology, cell physiology, 
biophysics and neuroanatomy is combined to investigate neurode-
generation: neurodegenerative disorders (MS), brain and spinal cord 
trauma, excitability disorders (epilepsy) and developmental defects. 
The basic properties of resident immune cells within the nervous 
system (microglia) and their influence on brain physiology and de-
velopment are studied. In addition, strategies for ‘neuro-protection’ 
are developed based on immune-mediated factors, immune stimu-
lation and stem cells. These are studied in cell and brain slices, 
cultures and animal models. We are particularly interested in the 
functional characteristics of ion channels in immune and nerve cells 
through functional techniques (patch-clamp and microfluorimetry).

Ongoing projects:
-  Therapeutic application of immune-mediated neuroprotection and 

stem cells
-  Neuro-immunology and axonal regeneration
-  Myelinization in pathophysiological and neuro-inflammatory con-

ditions

SP 4: Development of biosensors based on diamond 
and synthetic polymers
Principal investigators: 
L. Michiels, P. Wagner (IMO), M. Ameloot.

This program combines molecular medicine with micro-electro-
nics. Biosensor platforms allowing point-of-care and tailor-made 
medicine are being developed. Biosensors are measuring devices 
with biological receptor molecules linked to a solid carrier, a 
transducer. The transducer ‘translates’ the biological recogni-
tion between the receptor molecule and its target to a readable 
sign. Diamond can be grown as a thin synthetic film and is a 
promising biocompatible transducer. In close collaboration with 
the Institute for Material Research (IMO), BIOMED develops its 
use for DNA-analyses, protein analyses and cell-based analyses 
on diamond-based sensor platforms.

Ongoing projects:
-  Fluorescent whole cell-based biosensor development
-  Aptamer-based affinity biosensor development
-  DNA- and immunosensor development
-  Phage-based affinity biosensor development
-  NanoSensEu (lead)
-  BioMiMedics (partner)
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axon and dendrite outgrowth and regeneration. In addition, ex 
vivo cultures such as organotypic brain slices are available at 
BIOMED.

Protein technologies and phage display
BIOMED offers state-of-the-art proteomics technologies including 
1D and 2D gel electrophoresis, DIGE, liquid chromatography and 
tandem mass spectrometry. Our researchers have strong expertise 
in brain proteomics. Our group also applies phage display tech-
nology in our research programs to identify new autoantigens 
for autoimmune disease. cDNA libraries are cloned into phage 
expression libraries and used for affinity selections in serological 
antigen selection (SAS).

The institute has two key research domains: neuroinflammatory & autoimmune disease and biosensor development. Fundamental and applied 
research is divided into different research fields (strategic programs), all involving human health and different autoimmune diseases.

The Biomedical Research Institute (BIOMED) is one of the research institutes of Hasselt University with a 
staff of about 120 researchers, clinicians and technicians. Currently, 20% of PhD students come from outside 
the European Union. Over the last years, the Biomedical Research Institute (BIOMED) experienced a strong 
growth in the number of employees, projects, joint ventures and provision of services. Multiple Sclerosis (MS) 
has always been a strong focus of BIOMED. In 2009, the MS Network Limburg was set up in partnership with 
the Rehabilitation & MS Centre Overpelt, the department REVAL of the college Provinciale Hogeschool Limburg 
and BIOMED. The aim is advancing MS research to develop better care, treatment and support of MS patients. 
Other areas of particular interest of the institute are research on spinal cord injury, brain trauma and epilepsy 
as well as bio-sensor development.
BIOMED also plays an important role in the development of biomedical life sciences in Limburg. The institute 
participates in the platform LifeTechLimburg which was set up in 2008 and aims at attracting companies to 
add value to health care through new technology processes.

M. Ameloot and N. Hellings are acting director and vice director, respectively. P. Stinissen is chairman of the 
steering committee. Other members of the executive board are S. Hendrix, I. Lambrichts, L. Michiels, J.-M.
Rigo, V Somers, P. Stinissen and Bert Op’t Eijnde.

The various aspects of how BIOMED contributes to and validates its own know-how are outlined in this 
folder. The synopsis in this brochure aims at giving an overview of BIOMED’s areas of expertise and research 
domains.

Marcel Ameloot, director
Niels Hellings, vice director
Piet Stinissen, chairman


