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Résumé : 
Advances in the field of polymer chemistry have permitted to prepare polymers of controlled topologies, 
functionalities and microstructures using various strategies to access complex architectures with a variety 
of functional groups positioned at well-defined localizations on the polymer chain [1]. This ability to control 
the architecture and microstructure of polymers along with their functionalities are an asset to adjust the 
properties of polymers and tune their performances according to the targeted application [2,3]. This 
presentation will illustrate the ability of macromolecular engineering, especially the topology of polymers, 
to afford polymers of specific and tunable properties with a focus on biomedical applications through 
three examples. The first part of the presentation will focus the design of comb polymers with peptide 
sequences as pendent grafts through the macromonomer approach. It will be illustrated through the use 
of macromonomers with oligoarginine pendent grafts [4]. This polymer exhibited a thermoresponsive 
behavior in water with a solubilization of the polymer upon increasing the temperature (upper critical 
solution temperature behavior). In a second part, the preparation of hybrid materials based on 
upconversion nanoparticles (UCNPs) and polymers will be discussed emphasizing on how the structure 
of the polymer covalently attached to UCNPs could be designed to fulfil the requirement of theranostics 
[5,6]. Finally, the production of microfibers by photopolymerization using a capillary-based microfluidic 
device will be addressed. 
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