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Colloidal motility and patterning by physical chemotaxis
JEREMIE PALACCI, Universite de Lyon, BENJAMIN ABECASSIS, LETI, CEA
Grenoble, CECILE COTTIN-BIZONNE, CHRISTOPHE YBERT, LYDERIC
BOCQUET, Universite de Lyon — We developped a microfluidic setup to show
the motility of colloids or biomolecules under a controlled salt gradient thanks to
the diffusiophoresis phenomenon [1,2]. We can therefore mimic chemotaxis on sim-
ple physical basis with thrilling analogies with the biological chemotaxis of E. Coli
bacteria: salt dependance of the velocity [3] and log-sensing behavior [4]. In addition
with a temporally tunable gradient we show we can generate an effective osmotic
potential to trap colloids or DNA. These experimental observations are supported
by numerical simulations and an asymptotic ratchet model. Finally, we use these
traps to generate various patterns and because concentration gradients are ubiqui-
tous in nature, we question for the role of such a mecanism in morphogenesis [5] or
positioning perspectives in cells [6].
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