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Development of deep-tissue super-resolution imaging using the second
near-infrared window and its application to regenerative medicine

Niioka, Hirohiko
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We have developed a deep tissue super-resolution imaging microscopy for
application to regenerative medicine technology. We synthesized fluorescent probes that can be
observed with light in NIR-11 window region (wavelengths from 950 nm to 1600 nm), which is highly
transparent to cellular tissues, and constructed a laser scanning microscopy to observe them. NaYF4:
Yb nanoparticles exhibiting 980 nm excitation 1030 nm fluorescence were successfully synthesized as
fluorescent probes. Using the newly developed super-resolution microscope optics, we succeeded in
deep super-resolution imaging through biomimetic materials. Since it is difficult to obtain
high-contrast images in deep imaging of cellular tissue, which results in noisy images, we also
developed an deep learning-based noise reduction model.
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