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Nanoparticle Self-Assembly oriented by Peptidic Polymers 
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Supervisors: Simon Tricard / tricard@insa-toulouse.fr 
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Context. Nanoobjects are more and more studied in academic and industrial research and most of the 

interests essentially focalize on the properties of individual objects (for instance, nanotubes, nanowires, 

nanoparticles, etc...), which exhibit unprecedented physico-chemical properties (electrical, magnetic and 

catalytic among others) and are at the origin of innovative applications in materials science. However, a key 

challenge to study collective properties – opening doors to new applications – is to develop chemical tools to 

control the organization of the nanostructures at lower scales, from mesoscopic (~µm) to nanometric (~nm). 

Self-assembly is one of the few practical strategies for making ensembles of nanostructures. 

Goals. The goal of the PhD project is to make hybrid organic/metallic nanostructured materials by self-

assembly of metallic nanoparticles and peptidic polymers. The fine complementary tuning of these two kinds 

of chemical compounds will give the possibility to create bio-inspired structures, leading to new functions. A 

particular attention will be devoted to the elaboration of intelligent (i.e. responsive) nanostructured materials, 

which can be a starting point towards the development of sensors or switches. An important aspect of the 

project will be to realize and rationalize the formation of anisotropic super-structures (see figure), which can 

lead to collective properties in optics, plasmonics, magnetism, charge transport or catalysis. The 

investigation of such physical and/or chemical properties will be realized within the frame of the PhD thesis. 

Supervision. The PhD candidate will be co-directed by Simon 

Tricard, chargé de recherche at LPCNO and Colin Bonduelle, chargé 

de recherche at LCC, in strong interaction with Bruno Chaudret, 

directeur de recherche at LPCNO. The project is pluridisciplinar and 

combines skills in physico-chemistry (self-assembly), polymer 

chemistry, nanoparticle synthesis, coordination chemistry and physics / 

materials science characterizations. Nanoparticle synthesis and 

characterization is the specialty of LPCNO. The focus on molecular 

interactions for nanoparticle self-assembly is a starting thematic carried 

out by Simon Tricard. Polymer chemistry, organic synthesis and 

materials science characterization are specialties of Colin Bonduelle at 

LCC. The project will involve several characterization techniques: 

TEM, SEM, AFM, XRD, SAXS, DLS, IR, UV/Vis, NMR, XPS, ATG, 

etc. The PhD student will be based at LPCNO, with some stays at LCC. 

His or her work will include the nanoparticle and the polymer 

synthesis, their self-assembly, the characterization of the hybrid 

materials, the study of their physico-chemical properties and the 

investigation of the collective properties of the obtained responsive 

systems. 

Salary. 1350 euros/month (before tax, including health insurance). 

Contact. Please contact either Simon Tricard or Colin Bonduelle 

by email for application (provide a CV, academic transcripts and 

eventual recommendations). 

 

Top: building blocks: TEM image of 

1.5 nm Pt nanoparticles before 

assembly, and structure of the poly-

benzylglutamate. Center and bottom: 

TEM pictures at different scales of 

lamellar phases obtained with the 

two building blocks. 


