Master Matiere Condensée et Nanophysique
Année universitaire 2023/2024

Nom du responsable et intitulé du laboratoire d’accueil : Christian Gauthier, Institut
Charles Sadron UPR22

Adresse : 23, Rue du Loess BP 84047 67034 STRASBOURG CEDEX 2

Nom, prénom et grade des responsables de stage : STOCCO Antonio (CR CNRS)
Téléphone : 03 88 41 41 13..

Fax : 03 88 41 40 99

e-mail : antonio.stocco@ics-cnrs.unistra.fr

Title : Active biomimetic cell compartments

Recently, we have experimentally investigated the interaction between active microparticles
and empty cells made of lipid membranes. Several physical aspects of this interaction are
important in processes such as viral infections, drug delivery and toxicity from
nanomaterials. Lipid membranes can deform and wrap solid particles as a result of a
delicate balance between adhesion, particle activity and membrane properties (tension,
bending and charge).’23

Now, we aim at studying giant lipid vesicles (GUV), which are not empty but filled with self-
propelled particles. This internship is dedicated to the fabrication of biomimetic cells able to
show active motion and dynamics such as giant fluctuations, cell division and tube
formations.

Phospholipids and microparticles (made of silica, copper and gold) will be investigated to
fabricate giant vesicles containing microparticles, which are able to self-propel and impart
forces on lipid membranes. Bright-field and fluorescence microscopy will be used together
with particle tracking and image treatment analysis.

Figure. Giant unilamellar
vesicle (GUV)-Particle
interaction by optical
trapping / fluorescence
microscopy .
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