
Open PhD position: Electro-mechano-biology and microfluidics engineering of cell permeabilization 

A three-year funded PhD position is open for interdisciplinary research in numerical studies of 

electro-mechano-biology (EMB) and microfluidics engineering of cell permeabilization. Looking at the 

boundary of physics, mechanics and biology, the problem of cell membrane permeabilization 

presents an excellent opportunity for cross-disciplinary science and engineering and a context in 

which fundamental physics is called for to answer complex questions. Hence, many topics in biology 

comprise a growing area of inter-disciplinary science and provide significant opportunities for the 

application of the first-principles of physics. Additionally, due to the large separation of length scales 

between the membrane thickness and the size of the cytoplasm, it is challenging to understand 

quantitatively the electromechanical couplings in these systems. With developing advanced 

multiphysics and multiscale numerical analysis we expect to learn many cross-properties of biological 

materials which involve multiple spatial or temporal scales. Since EMB involves a broad range of 

length scales (from nm (membrane thickness) through m (cell size) up to cm (tissue sample)) and 

timescales (from ns to h), understanding its first-principles features requires a multiscale modeling 

approach, ranging from molecular simulations to large-scale continuum models of cells and tissues. 

Location: Brest, France 

Start: October 2022 

The successful candidate should have a Master Degree in physics, biophysics, or mechanical 

engineering, with a strong background in computational analysis relevant to the research program. 

Experience with quantitative electromagnetic simulation tools (finite-element, Comsol Multiphysics) 

is mandatory.  

Gross salary: 2000€/month 

Qualified applicants are invited to send curriculum vitae, publication list, and contact information for 

two references via e-mail, or fax to : Prof. Christian Brosseau, Lab-STICC, Université de Brest, 6 

avenue Le Gorgeu, CS 93837, 29285 Brest Cedex 3, France ; Tel. : 33-298016105, FAX: 33-298016131, 

e-mail : brosseau@univ-brest.fr 

The PhD student will be assigned to my group for this project. He or she will spend several months in 
European or American groups via the PhD mobility program of UBO. Apart from the regular contact 
with local partners, meetings are planned on a regular basis where experimental and numerical 
results will be discussed. Plans for further development of the project will be outlined and 
adjustment of the project deadlines will be performed during these meetings. Deliverables of this 
project will consist of a set of publications in high impact factor peer-reviewed journals, 
communications in major international conferences and possibly a patent dealing with microfluidics. 
Due to its multidisciplinary character, the public engagement of the research concepts and results 
will be achieved through public talks and open lab days such as Fête de la Science.  
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