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Holographic optical coherence microscope for high-penetration and label free
imaging of intracellular activities
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In this project, we established a new microscopic optical imaging method,
dynamic optical coherence tomography (dynamic OCT), for non-invasive, label-free, three-dimensional
visualization of biological activity. We have successfully demonstrated drug response imaging of
tumor spheroids, visualization of the fibrosis process of alveolar organoids, visualization of the
zonal structure of mouse liver, and evaluation of reduced tissue activity in a renal injury model by

this dynamic OCT. Furthermore, we attempted to mathematically investigated the speckle phenomenon
of OCT, which is the basis of dynamic OCT, and reveled that speckles are additive noise and that
there is an incoherent speckle-free component in the OCT image.
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