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Microfluidic Neuron Culture Devices to Study Neural Development and Disease 

Microfludic culture devices offer precise control over the chemical and physical microenvironment of 

the cells. A range of microfluidic devices have been designed for neurobiological applications ranging 

from molecular signalling and electrophysiology to axonal transport and guidance. Devices that 

fluidically isolate neurites from their cell bodies not only grant exclusive access to specific subcellular 

regions, but also facilitate co-culture, enabling research on myelination, synaptogenesis, network 

behaviour, and neuromuscular junction. I will discuss the advantages and limitations of microfluidic 

neuron culture with an emphasis on two recent studies using cortical neurons: (i) local and long-range 

signalling mechanisms downstream of Netrin-1 guidance molecule and (ii) promotion of axon growth 

towards a source of repellents by combining magnetic tweezers force application to growth cones and 

local inhibition of select signalling pathways. 
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