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Future developments in bio-technologies involving 

microorganisms, demand a fundamental 

understanding of the novel emerging transport 

properties under flow in heterogeneous 

environments. Our group has worked on the 

hydrodynamics of bacterial fluids and set up several 

experimental studies using micro-fluidic devices, 

suited to understand the fluid properties 

modifications due to the presence of microscopic 

swimmers (activated Brownian motion, viscous 

response, anomalous transport in confined flows 

etc…). The central question of this thesis is the 

transport of magnetotactic bacteria through a 

microfluidic model of porous material. This last 

micro-organisms can be driven in a flow using a 

magnetic field. The possible application of this 

study is the vectorization of these swimming 

organisms in order to deliver chemicals or drugs in 

various biological networks. 

 

Density wave of magnetotactic bacteria 
(Magnetospirillum gryphiswaldense) 
driven by a magnetic field. This 
micro-organism which synthesizes small 
ferrite magnets (see inset), is sensitive to 
the direction of the magnetic field. 
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Condensed Matter Physics:  NO     Macroscopic Physics and complexity: YES 

Quantum Physics:  NO    Theoretical Physics: NO 


