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Red blood cell dynamics under flow 
From the mechanics of single cells to blood rheology

Red blood cells and blood flows Simulations of red blood cells and blood flows

The team at IMAGProject
A team dedicated to simulation of biological flows

3 permanent researchers
8 PhD students, postdocs and engineers

Funding from 

Collaborations with companies
Horiba Medical, Sim&Cure, Spin Up!, Carmat

Collaborations with CBS, CHU St Eloi, LMGC, L2C 
(Montpellier), CHU Nîmes, Univ. Aix-Marseille, 
Lyon, Rouen, Grenoble, Princeton University, 
Juelich Forchungzentrum, Aachen Helmholtz 

Institute, IIT Karaghpur…

Heart flows

Valve flows

Red blood cells in microfluidics

COVID19 transmission

Virtual treatment of 
cerebral aneurysms

Mohandas & Gallagher, Blood 2008

Balogh & Bagchi, PoF 2018 

S. Lorthois, IMFT Toulouse

Lanotte & Abkarian CBS Montpellier

(Credit: NIH/Tina Carvalho, 
University of Hawaii at Manoa)

Taraconat et al. PLoS ONE 2023

Red blood cells are highly deformable particles. Their dynamics controls the 
microcirculation and the perfusion of tissues 

Goirand et al. Nature Comm. 2021

LASER BEAM

https://imag.umontpellier.fr/~yales2bio

Simplified models of RBC dynamics Full simulations of RBC dynamics

Explain single cell motion

Predict dilute suspension rheology

Analyze suspension data

Explore blood rheology

Summary: This project consists in exploiting high-fidelity simulation tools and reduced modeling approaches to study the dynamics of red blood cells 
under shear flow, in order to investigate the way red blood cells behave when blood is flowing in the circulation and in microfluidic devices. The aim is to 

unravel how single-cell behavior impact the collective response of blood under shear, in particular its rheology. The project may involve non-linear 
systems, continuum mechanics, programming, parallel computing, data analysis, depending on the progression and of the skills of the candidate.
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