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figure) 

 

Implantable medical devices are increasingly important in the practice of modern medicine. 

Unfortunately, almost all medical devices suffer to a different extent from adverse reactions, 

including inflammation, fibrosis, thrombosis and infection due to protein adsorption or cell 

adhesion. Here we propose to design new biofunctional polymers and engineer innovative smart 

surfaces with controlled surface property (physical and chemical characteristics) to kill bacteria 

or reduce protein adsorption and cell interactions and subsequently improve implant 

biocompatibility. 

Our main interest is the synthesis of new polymers obtained by radical polymerization through 

both rational design and combinatorial chemistry using several moieties (e.g. quaternary 

ammonium salts, zwiterionic or oligoethylene glycol derivatives, N-Isopropylacrylamide…). 

Different polymeric architectures will be investigated for their ability to modify surface 

properties (plastics, metals). We will as well take advantage of two-photon photopolymerisation 

to generate 3D microtopographies to obtain responsive materials. 

This work will be done in collaboration with Institut Curie for the biological evaluation of the 

generated materials. 

 

Required background of the student: (Which should be the main field of study of the 

applicant before applying) 

Chemistry, Chemical Engineering, ideally with good knowledge and skill in organic and 

polymer chemistry or some knowledge in biochemistry. 
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