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Nanotechnology offers powerful tools for probing single living cells. However, most of the currently 
available nanotools require manual alignment of the probe or the target cell and measurements cannot 
be performed simultaneously in multiple cells. As a result, statistically significant measurements are 
often very time consuming and demand a high degree of expertise. These shortcomings hinder the 
application of nanotechnology in living cell assays. Lab-on-a-chip techniques provide useful 
approaches to manipulating and controlling single cells, offering novel opportunities for improving the 
application of nanotechnology to living cell assays. Accordingly, the general aim of this research line 
is the combination of microsystems and nanotechniques for the analysis of the mechanical and 
adhesive properties of single living cells. Applications will be focused on the response of leukocytes to 
inflammatory activation and on the response of adherent cells to mechanical signaling from their 
microenvironment. To this end, we will develop (i) microsystems based on microfluidics and 
dielectrophoresis for the analysis of leukocytes using atomic force microscopy and single molecule 
fluorescence microscopy, (ii) optonanomechanical based biosensors for probing living leukocytes and 
(iii) microsystems for probing living adherent cells using atomic force microscopy and optical nano-
tools under controlled microenvironmental conditions. These approaches will lead to improved and 
more user-friendly nanotechnologies for straightforward and high-throughput single cell assays. The 
innovations resulting from this research line will facilitate the biomedical applications of 
nanotechnology. 
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