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Abstract

Spheroids can mimic physiologically more relevant condition than conventional 2D-culture cells. For characterizing cancer
spheroids, the metabolites of cancer cells constituting spheroids intuitively provide metabolic states. For example, nicotinamide
adenine dinucleotide (phosphate) and flavin adenine dinucleotide can provide metabolic state of cancer cells. In this study, we
detected autofluorescence signal of live cancer spheroids by using custom-built label-free confocal fluorescence lifetime imaging
microscopy (FLIM). Multispectral FLIM established with analog mean delay methods enabled multidimensional high-speed
imaging of various endogenous fluorophores. Parameters (fluorescence intensity, lifetime, and intensity ratio) obtained by FLIM
varied depending on the metabolic condition induced by oxygen concentration, glucose concentration, and drug treating on cells.
These results demonstrate the potential for quantitative analysis of the cellular metabolism in a label-free, non-destructive manner.
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