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Building Artificial Cells: Developing Solvent-
Resistant Microfluidic Chips with OSTE Polymers

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 (W/O/W).

However, there is a catch: for our future processes, we need to
transition to aggressive solvents like chloroform. Our current
PDMS-chips are reaching their absolute limits here—the material
swells, and our essential hydrophilic/hydrophobic channel
coatings wash away after a very short time. To maximize the
stability of our synthetic cells, we need a radically new, robust chip
design.

This is where you come in!

Your Task: In this project, your mission is to transition our
platform to the highly resistant polymer OSTEMER and establish
a functional manufacturing process from scratch.

You will face a real engineering and chemical challenge: first, you
will develop a stable sandwich setup (OSTE-on-OSTE bonding)
that can withstand the intense mechanical stress (swelling)
caused by the solvents. Subsequently, you will establish an
innovative in-situ UV-photografting process. This means you will
inject monomer solutions and grow covalently bonded polymer
brushes (PEG and fluorinated methacrylates) directly inside the
closed microchannel via UV light to create locally hydrophilic and
hydrophobic structures.

Contact: For further information, please contact Simon Schubotz.
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