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Descriptif du sujet/ 
Project description 

Scientific  context  -  During  an  average  of  nine  months,  the  human  embryo 
develops within the amniotic fluid contained within the amniotic sac. How this 
fluid mechanically interacts with the embryo and uterine wall is an important 
question for understanding the onset of contractions and their efficiency. Cases 
of premature birth are often associated with various maternal and fetal factors, 
including  mechanical  and  physiological  conditions.  However,  direct  in  vivo 
investigation of the mechanical interactions within this system is not possible, 
highlighting the need for computational and experimental approaches.

Project objective - The main goal of this project is to:

 conduct an extensive literature review of the biological, mechanical, 
and physical aspects of the problem,

 develop a multi-physics and mechanistic model to characterize the 
hydrodynamic interaction between the embryo and the uterine walls, 
bridging with existing models within the lab.

 implement the relevant electrodynamic effects,

 develop a fluid–structure interaction (FSI) framework to investigate the 
coupled dynamics of the fluid, embryo, and surrounding structures.

Required skills - This interdisciplinary project combines computational physics, 
fluid mechanics, data analysis, machine learning, and biomedical engineering. 
It offers an opportunity to work on a relevant biomedical problem related to 
pregnancy and to apply multi-physics modeling and computational methods to 
investigate a complex biological system.
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