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Neuronal networks (NW) have been used to evaluate synchronized features of
neuronal populations. Voltage-sensitive dye(VSD) imaging of a dissociated cultured neuronal network
is a critical method for studying synchronized neuronal activity in single cells. However, the
signals of VSD are generally too faint, i.e., the S/N ratio is too low, to detect neuronal activity.

In this study, silver (Ag) and gold (Au) plasmonic chips enhanced the fluorescence intensity of VSD
to detect spontaneous neural spikes. Ag plasmonic chip provided the larger fluorescence enhancement
compared with Au chip, and therefore the more spikes were precisely detected. However, no
high-density NW was cultivated on the Ag chip. To observe neuronal activity in a high-density NW, Au
chip improved the detection of spikes compared to that of a glass-bottomed dish. Real-time VSD
imaging with an Au and an Ag plasmonic dishes were effective for measuring spontaneous NW activity
at the spatial resolution of a single cell.

Bull*s eye VSD
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