Laboratoire Interdisciplinaire de Physique
www-liphy.ujf-grenoble.fr

Unité Mixte de Recherche 5588
CNRS – Université Joseph Fourier
BP 87 – 38402 ST MARTIN D’HERES Cedex FRANCE

Sensing intratissular mechanical pressure by measuring rotational diffusion
During morphogenesis, homeostasis or tumour development, mechanical cues are though to
play an important role. However it is still almost impossible to measure, quantitatively, the
mechanical pressure within a tissue. We propose to use the rotational diffusion of a small molecule
within hydrogel beads (of a few tens of µm in diameter) as pressure sensors: when the tissue
undergoes a stress, it in turn strains the beads which, so doing, induces higher drag forces on the
contracted polymer network and thus, slows down the rotational diffusion. Although translational
diffusion and rotational diffusion times are both proportional to the viscosity h, the rotational
diffusion time is independent on the optical adjustments (laser waist w0) and depends only upon the
hydrodynamic radius of the fluorescent probe, RH. It makes this technique promising to explore
tissue mechanics without being biased by optical aberrations, even if it suffers from the much
smaller number of photons available in a time range one thousand times shorter than that of
translational diffusion.

The internship will start by setting up and characterizing the Fluorescence Correlation
Spectroscopy (FCS) system dedicated to estimate the rotational diffusion using well-known
fluorescent molecules in standard solutions. Then FCS will be applied to measurements within
hydrogel beads submitted to mechanical pressures (osmotic stress). Finally, the beads will be
inserted in living tissues such as multicellular spheroids. The experiments and scientific discussions
will take place in the Laboratory for Interdisciplinary Physics and Institute for Advanced
Biosciences (IAB).
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