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Project title : Emissive hierarchical polymeric self-assemblies
Project Description :
Polymers are important materials in organic electronics.[1] Research in this field is focused greatly on
developing new materials and optimising device architectures. Using top-down techniques like lithography and
microscopy, it is possible to control to some extent the ordering of organic thin layers. However, the bottom-up
approach, and especially supramolecular self-assembly, offers a more practical alternative from a synthetic
perspective. In this context, hierarchical self-assemblies (HSA), which are complex ordered secondary
superstructures of primary nanometric self-assemblies, are of great interest. Such hierarchical self-assemblies,
formed via non-covalent supramolecular interaction, are actually the basis of various biological structures, such
as double-stranded DNA, 3D-folded proteins, and biologically active cell membranes, that are important for
life.[2]
The PhD project aims at creating novel, functional, hierarchical polymeric self-assemblies with tunable
emissive properties. To reach these materials we will combine fluorescent small organic molecules [3] - able to
interact through supramolecular interactions - with controlled polymerization techniques, in particular the
"polymerization induced self-assembly" (PISA) approach. PISA is a relatively young technology that has been
developed over the last 10 years and is now considered as a powerful tool to synthesize polymer
nanoassemblies of different structures in robust and simple conditions that are scalable to industrial
application.[4] The technology is currently well mastered to produce polymeric nanoparticles of various shapes,
such as nanospheres, nanofibers [5] of vesicles. However, the application of the technology to produce novel
functional materials, using the bottom-up approach for instance, is still in its infancy.
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DESIRED PROFILE: We are seeking a highly motivated, curious and dynamic student with experience and
strong skills in organic chemistry. Previous experience in polymer chemistry would be an asset. The research
project proposed is multidisciplinary, spanning over the fields of organic and polymer 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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Fig.1 Tunable emissive properties of
self-assembled nanostructures [6]

