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In this talk I will review some examples of microfluidic devices that can handle very small volumes of biological fluid 
for medical applications.  
In the field of biomedical analysis, current macroscopic methods based on chromatography techniques coupled to 
mass spectrometry remain long and tedious, which may prove detrimental for certain pathologies where a fast and 
early diagnosis is often desired. On-chip analytical methods are 
therefore very promising, since analysis can be carried out in 30 
minutes with a microliter of biological liquid. In the first part of my 
talk, I will present two recent examples of bioanalytical chips for 
the detection of trace biomolecules: 1/ nanofluidic devices 
allowing enrichment by a factor of 1000 after few minutes in a 
selective way [1] and 2/ graphene-based biosensors for direct 
DNA electrochemical detection at the sub-femtomolar level [2-3]. 
More recently, microfluidics technologies are also used to 
develop “organs-on-chips” with living cells that are cultured within 
3D devices. Concerning this recent emerging field, I will conclude 
my talk by presenting two novel microfluidic devices. The first one 
is an artificial lung that exhibits the largest surface area of gas 
exchange at 4 inches wafer scale [4] compared to previously 
reported devices. I will show that its oxygen transfer rate is 
strongly related to the thickness of the thin membrane inserted 
between both blood capillaries and air microchannels. The 
second device aims to develop a tumor-on-a-chip as an 
innovative 3D in vitro model of pancreatic cancer able to recreate 
the complex physiology of the tumor microenvironment and, 
more specifically, the blood vasculature around the spheroid.  
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