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Building Artificial Cells: Nanometer-Resolution 3D 
Printing of Microfluidic Tensiometers 

 
Development of a fast reporter system for 
Saccharomyces cerevisiae 
Thesis (B.Sc. / M.Sc.) 
Background: We are working at the forefront of synthetic biology by 
building artificial cells! By encapsulating cell-free systems (CFS) 
derived from E. coli bacteria inside polymersomes, we create tiny, 
programmable biological factories. We already successfully produce 
these polymersomes using advanced microfluidic double-emulsion 
chips, and we can even trigger protein expression on demand. 

However, there is a catch: the complex, dynamic biochemical reactions 
happening inside the CFS constantly alter the physical properties of the 
liquid—specifically, the interfacial tension. To prevent our synthetic 
cells from bursting and to maximize their stability, we need to decode 
these dynamic biophysical properties. This is where you come in! 

Your Task: In this project, your mission is to design and build a novel 
microfluidic tensiometry device from scratch. You will take a 
traditional micropipette aspiration technique (which normally relies on 
fragile glass capillaries) and translate it into a cutting-edge 3D-printable 
design. 

Using our state-of-the-art Nanoscribe 3D printer (Two-Photon 
Polymerization), you will fabricate custom microfluidic channels with 
extreme precision, scaling down to just a few micrometers in size. With 
your custom-built device, you will measure the time-dependent 
interfacial tension of our E. coli lysate. Your data will directly 
contribute to the optimization of our polymersome production and help 
us build more stable synthetic cells. 

Contact: For further information, please contact Simon Schubotz. 

 


