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The self-assembly of block copolymers in solution into nano-objects of various morphologies (e.g. 
nano-spheres, nano-fibres or vesicles) is a fascinating subject that has led to applications in various fields, 
such as the structuration of surfaces or inorganic (porous) materials, lithography, the delivery of active 
ingredients, or rheology. With the development of the “Polymerization Induced Self-Assembly” (PISA) 
approach [1], it has become possible to produce such block copolymer assemblies in large scale, in 
sustainable conditions. However, the controlled and pure production of non-spherical morphologies remains a 
challenge, mainly because the experimental window, in which the desired morphology can be obtained, is 
usually very small, and the number of useable monomers remains very limited.                                                    
 
In our group, we have recently devised a novel robust and eco-responsive technology that allowed preparing 
highly anisotropic nanofibers at high concentrations, directly in water.[2] The developed technology was based 
on the combination of a controlled/living polymerization technique (notably the reversible addition 
fragmentation chain transfer technique = RAFT), a straightforward self-assembling strategy (PISA[1]), with a 
supramolecular sticker, that promotes 1D-assembly leading to the formation of filamentous structures. In our 
previous work, we have validated the proposed concept using a supramolecular bisurea sticker.[2,3]                  
The current PhD project aims at extending this concept to novel stickers in order to synthesize - directly in 
water – novel nanomaterials of controlled morphology exhibiting functional properties. Advanced 
characterisation techniques, including dynamic light scattering, electron microscopy and in situ small angle 
X-ray scattering, will be used to characterize the assemblies and understand their formation.
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DESIRED PROFILE 
We are seeking a highly motivated, curious and dynamic student with experience and strong skills in polymer 
chemistry and/or organic chemistry. The research project proposed is multidisciplinary, spanning over the fields 
of polymer chemistry and organic chemistry, and materials characterization. It will provide the PhD candidate 
with the opportunity to develop his/her technical and practical skills in these topics. Good communication skills 
in English and the ability to be a good team player are strongly recommended. 
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