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Deep super-resolution fluorescence imaging using the second and third biological
windows and nonlinear optical effects

Yamanaka, Masahito

13,400,000

Al

In this study, we developed a deep-tissue, high-resolution fluorescence
microscope that utilizes near-infrared light and nonlinear optical effects, with the aim of
visualizing deep biological tissues at the single-cell level. To maintain spatial resolution and
signal-to-noise ratio In deep tissue imaging, we also introduced an adaptive optics using a
deformable mirror and applied deep learning-based image denoising techniques. The system was
evaluated using tissue phantoms, mouse brain tissues, and cell spheroids, demonstrating that
high-resolution and high-contrast three-dimensional imaging is achievable even in deep regions.
Additionally, we developed an integrated system that enables seamless switching between wide-field
observation and high-resolution imaging, marking a significant step toward practical application in
deep tissue cellular observation.
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Two-photon excited fluorescence microscopy with a simple, robust fiber laser source in the third near-infrared (NIR-3)
spectral band
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