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MADNESS PROJECT 1 st Lab-on chip Size separation

Collected fraction

Extracellular vesicles (EVs) are subcellular species present in all biological fluids which are increasingly considered as pathologies indicators. Therefore identifying and characterizing nanoscale vesicles in biofluids could lead to unprecedented diagnosis/prognosis assays for a wide set of pathologies. Owe to their complexity in size, origin, membrane markers, there is currently no ideal technology available yet to quantify and characterize cell-derived microvesicles, and fully relate their structure and functions which have high potential in clinical diagnostics and early treatment of life threatening diseases such as cancer, cardio vascular diseases….

In that goal, we propose to couple a microfluidic device (lab-on chip) enabling to separate particles from a complex sample to a second device allowing the capture of particles on specific spots and their analysis. These methods allow obtaining important information about nanoscale vesicles in terms of size, membrane markers expression, and structure-function properties.

Design of chip with 1 lateral channel

Outlet 2

Outlet 2 Inlet 1

The purpose of this project is to develop a comprehensive microfluidic method which allows micro and nanoparticles sorting by size (hydrodynamic filtration) and to combine this device with a second device which allows capturing these particles on specific spots. The proof of concept has been done with synthetic solution using fluorescent calibrated polystyrene microbeads.

PERSPECTIVES :

-Optimization of filtered volumes (with several viscoelastic effects) -Increase number of lateral channels -Filtration test with blood sample -Make new design with critical radius smaller for exosome applications

RESULTS

CONCLUSION

Observations with microbeads mixture (1 and 0.5µm) in 1 and 10 lateral channels chips 
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  is checked in different chips: the 1µm microbeads cannot flow into lateral channels and 0.5µm microbeads through in lateral