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Thema der Dissertation: 
 

Microfluidic Platform to Study the Model Cell Membranes: Biophysical Properties and 
Organelle Interactions of Lipid Droplets 

 
This thesis presents an in vitro study of model cell membranes, focusing on the biophysical 
properties of lipid droplets (LDs) and their protein-mediated interactions using microfluidic 
platforms. Fluorescence-based optical methods and interfacial tension measurements 
reveal how lipid composition controls LD surface behavior, diffusion, and membrane 
tension. PLIN2-decorated LDs embedded in free-standing bilayers adopt a flattened shape 
and enable lipid exchange across interfaces. Additionally, PLIN5 promotes stable tethering 
between LDs and model organelles while reducing lipid exchange. Overall, this work 
demonstrates how microfluidic systems enable controlled studies of LD structure, 
function, and organelle communication. 
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