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Developments of 3D reconstruction neuronal tissue technique and real-time neurotrans
mitter measurement techniques
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We developed a 3D reconstruction neuronal tissue technique using collagen fiber or
ientation and PDMS microchambers. We used this method to produce 3D neuronal networks by controlling the p
osition of somata and the direction of neurite elongation in the 3D space. We confirmed that the interlaye
r propagation was chemical synaptic transmission by pharmacological experiments and that the velocity of p
ropagation was equivalent to biological tissue. Furthermore, we developed carbon nanotube (CNT)-MEA chips
that can measure both electrophysiological responses such as field postsynaptic potentials and action pote
ntials as well as the release of the neurotransmitter dopamine. These CNT-MEA chips were fabricated by ele
ctroplating the indium-tin oxide microelectrode surfaces. Chronoamperometric measurements using these CNT-
MEA chips detected dopamine at nanomolar concentrations and successfully measured synaptic dopamine releas
e from spontaneous firings in mouse striatal brain slices.
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