Microfluidics for biophysics : a few examples and a focus on intracellular pH regulation.
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In this talk, | will first present microfabrication and microfluidics techniques developed at
INPHYNI, then a few examples of the use of such techniques for biophysics [1]-[3]. In the second part
of the talk, | will focus on the case of intracellular pH regulation [4]. pH regulation of eukaryotic cells is
of crucial importance and influences cell shape or different kinetic, metabolic and transport
mechanisms. We develop a microfluidic system to rapidly and precisely control a continuous flow of
ionic chemical species to challenge intracellular pH regulation mechanisms and confront predictive
models. We monitor the intracellular pH dynamics in real-time using pH-sensitive fluorescence imaging
and establish a robust mathematical tool to translate the fluorescence signals to pH values. By varying
flow rate across the cells and duration for the rinsing process, we manage to tweak the dynamics of
intracellular pH from a smooth recovery to either an overshooting or an undershooting state.
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