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Development of label-free fluorescence lifetime imaging microscopy for live cell imaging
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Abstract

Optical imaging of intrinsic fluorescence of cells provides a minimally invasive assessment of structural and chemical
information of biological samples. For example, fluorescence lifetime (FL) imaging of NAD(P)H and FAD autofluorescence
offers a readout of mitochondrial function, which is dependent on the phenotype and the environment of cells. We developed a
fast label-free confocal FL imaging microscopy to estimate the metabolic state of cells in real-time. FL of multiple spectral
channels can be achieved by incorporating analog mean delay method, fiber delay lines, and bidirectional scanning. Its
applicability is illustrated by FL images of human urinary bladder cancer cells.
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