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RESEARCH AREA

Extracellular vesicles (EVs) – including exosomes and 
microvesicles – have emerged in recent years as one of 
the most promising areas in cardiovascular research. 
These nanosized particles, secreted by cells, carry proteins, 
lipids, and nucleic acids, and thus play a crucial role in 
intercellular communication. In cardiovascular diseases 
such as atherosclerosis, heart failure, and ischemic injury, 
both the quantity and molecular composition of EVs are 
altered, enabling their potential use as biomarkers for early 
diagnosis. From a therapeutic perspective, EVs can promote 
regenerative processes, for instance by restoring endothelial 
function or reducing inflammation. Furthermore, artificially 
modified EVs represent promising therapeutic tools or 
drug delivery vehicles, as they can selectively target 
injured cardiac and vascular tissues. However, the clinical 
application of EVs remains challenging, mainly due to limited 
theoretical understanding and the lack of standardized 
biotechnological and analytical methodologies.
Main research areas of our group:
•	 The role of extracellular vesicles in cardiovascular 

diseases: from prognosis to therapy
•	 Extracellular vesicles in regenerative medicine: potential 

role in restoring dysfunctional hearts
•	 Development of novel technologies and tools for the 

isolation of highly purified extracellular vesicles
•	 Production and development of extracellular vesicle-

based therapeutic preparations
•	 Bioinformatic data analysis to better understand the 

pathophysiology of extracellular vesicles

TECHNIQUES AVAILABLE IN THE LAB 

•	 Maintenance of mammalian cell cultures, biochemical 
assays in cell culture systems, generation of molecular 
biological modifications

•	 Fluorescent confocal microscopy
•	 Isolation and characterization of extracellular vesicles 

from various biofluids
•	 Investigation of the effects and safety of extracellular 

vesicles in cellular systems
•	 Work with laboratory animals, cardiac ultrasound 

examinations

•	 Application of bioinformatic and biostatistical methods, 
data visualization
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