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RESEARCH INTEREST 

We are working at the Department of Biophysics and Radiation Biology of Semmelweis University 
under the supervision of Prof. Dr. Miklós Kellermayer. Our research is focused on the so-called 
hydrophilic interfacial exclusion-zone phenomenon and related innovations in the field of bionics. The 
exclusion phenomenon consists in aqueous solutes (e.g. dye molecules, microspheres) getting excluded 
from the vicinity of a given hydrophilic surface relatively quickly (on the scale of seconds or minutes) to 
create a crystal-clear surface boundary phase (termed exclusion zone) of remarkable depth (even as 
large as 1 mm). Ex vivo muscle tissue has been observed to create exclusion zones as well, and even 
bacteria are subjected to particle exclusion. Using a custom-built video microscope, a microfluidic cell 
and a newly developed computer program, we were among the first researchers to recognise diffusive 
patterns behind the phenomenon. Our ongoing research aims at the development of a new lightweight 
lab-on-a-chip cell separating device that makes use of the exclusion principle and therefore needs no 
external source of power for operation. 


