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Cost-Effective Microfluidic Electronic Devices 
for Pptimal Drug Administration Based on 

FractionalPharmacokinetics for Leukemia Treatments

Leukemia is a group of cancers that start in blood-forming tissue and cause large numbers of 
abnormal blood cells to be produced and enter the bloodstream. Worldwide, over 250,000 
people are diagnosed with leukemia every year, accounting for 2.5% of all cancers. 

Implementation of the MEDLEM Project will help in both detection of high risk patients, 
especially children, and general improvement of the human condition during invasive 
treatment, what chemotherapy definitely is. Its overall goal is to increase five and ten-year 
survival rates of patients with leukemia, in Europe and globally.
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Towards Early Molecular Diagnostics of 
Schizophrenia

The chronic nature and the high degree of patient disability make schizophrenia the fourth 
leading cause of disease burden across the globe with the management costs making up 
~3% of the total healthcare budget in Western countries. Unfortunately, poorly understood 
aetiology and limited diagnostic arsenal make it difficult to detect and treat schizophrenia 
in a timely and efficient manner.

This underscores a critical need for better understanding of the mechanisms underlying 
this disease and development of new diagnostic possibilities allowing its early detection, 
ideally prior to the onset of psychosis. The overarching hypothesis underlying our work is 
that genetic vulnerabilities, neurodevelopmental defects, exposure to pathogens, immune 
system status and specific lifestyle choices may compound the risk of schizophrenia 
and that a systematic multivariate analysis of these factors should result in substantially 
improved diagnostic tools. 
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Smart Thermal Management of High-Power 
Microprocessors Using Phase-Change

Microprocessors are the basis of all electronical devices, but a constant cooling is necessary 
to durably maintain their speed. Microprocessor cooling can be achieved by using phase-
change systems in which the condensation of a liquid leads to the production of cold. 
Ideally, the produced heat must be dissipated as fast as it was generated, but the current 
air-cooling systems are only 60% effective.

Elvesys will transfer its knowledge of microfluidics, microfabrication and entrepreneurship 
to the other members of the consortium in the frame of workshops and trainings. Our 
expertise in fluid handling, based on our fast and precise OB1 flow controller, as well as our 
experience in microfabrication, will be leveraged for designing the cooling microdevice.
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Automated Functional Screening of IgGs for 
Ddiagnostics of Neurodegenerative Diseases

Immunoglobulins (IgGs) are the key players of immune response neutralizing pathogens. 
In the AUTOIGG project we are recruiting IgGs, derived from patients suffering from 
neurodegenerative diseases, particularly amyotrophic lateral sclerosis, to study their 
effects on neurons and glial cells. The project aims to produce an innovative automated 
device for diagnostics of neurodegenerative diseases. One of our goals is a small-scale 
perfusion system with micro chambers on a chip suitable for fluorescent live imaging in 
individual cells or cell groups.

The first problem to solve is shear stress induced by normal work of the application 
system. This shear stress activates mechanosensitive receptors, thus inducing unwanted 
“artificial” responses that can totally overwhelm signals from compounds of interest. 
These artifacts become especially detrimental, when the studied compound, such as IgGs, 
induces comparably small responses that need to be carefully analysed. Secondly, existing 
perfusion chambers have rather big volumes, and require an unacceptably large amount of 
studying solution, while in the case of IgGs derived from patients, sample volumes are very 
limited. Thirdly, the design features of the existing macro-scale perfusion chambers and 
application systems require readjustments before each experiment, that lead to variation 
in spatial configuration and hence difference in final concentration and delivery time of 
applying solution.
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Volatolomics Test for the Diagnosis of Bovine 
Tuberculosis

Bovine tuberculosis can be transmitted to humans through milk or meat and is therefore 
a public health issue. Standard tuberculosis testing is efficient and sensitive, but also 
logistically challenging, and time and resource consuming. In this project, a simpler and 
non-invasive method of detection will be developed on the basis of metabolomics 
research. Metabolites, small-molecule compounds found in body fluids, reflect indeed 
changes in the blood chemistry induced by a disease. Analysis of metabolite types and 
concentrations may allow the early detection of a disease. We aim to identify the signature 
of the specific metabolites of bovine tuberculosis, and to develop a standardized testing 
procedure to detect these biomarkers. We will focus on the detection and analysis of 
volatile organic compounds,
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Heart on Chip Based on Induced Pluripotent 
Stem Cell Technology for Personalized 

Medicine

Duchenne muscular dystrophy occurs in 1/3,500 children, and leads for 60% of patients 
to the development of cardiomyopathy, a heart dysfunction, in the second decade of life. 
This rare pathology is still poorly understood and no efficient treatment is available. This 
project aiming to develop more precise and personalized organs-on-chips, human-
induced pluripotent stem cells will be derived in a patient-matched manner in a microfluidic 
device. This system will allow a precise control of shear stress and electrical stimulation, 
mechanical strain and surface morphology.
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