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Functional plasma polymers for biosensing applications 
 
Materials with intricate nanostructures display wetting properties that modern technologies already use to lubricate engines 

or waterproof clothing. Yet, their full potential in applications for sustainable catalysis, air purification or biosensing cannot 

be realised until we understand how nano-objects adsorb to surfaces with features of comparable size. Indeed, controlling 

or even predicting how proteins, antibodies, exosomes, surfactant or nanoparticles  stick to nano-engineered surfaces is a 

challenge because key aspects of the wetting phenomenon remain 

poorly understood at this scale. In this talk, I will briefly review what 

we currently know about “nanowetting”.1 I will then introduce the 

concept of plasma polymerisation as a technique to control both 

surface chemistry and surface topography. I’ll use the example of 

plasma deposited polyoxazoline (POx) to highlight this technique’s 

attributes, drawbacks and recent progress made in understanding the 

unique chemistry and reactivity of POx films, using both plasma in-

situ and post deposition spectroscopic analysis.2 Plasma deposited 

Polyoxazoline thin films share many valuable properties with 

polyoxazoline prepared via conventional organic chemistry: they are biocompatible, non-cytotoxic and low fouling.3 What is 

more, they bind biomolecules covalently, support cell adhesion, and are generated in a solvent free, single step process, 

which makes them particularly attractive for industrialization. For these reasons, plasma deposited polyoxazoline are used in 

applied biomedical research, from in vitro stem cell culture to controlling immune responses.4  

I’ll conclude this presentation with tangible outcomes of the translational research projects I’ve conducted with various 

industries, where we used nanoengineered plasma polymers, to create materials for cancer diagnosis and growing 

organoids.5 
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