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Development of two-photon excitable ultrabright fluorescent nanoprobes for in
vivo high-speed deep imaging

Niko, Yosuke
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In this study, we developed novel ultrabright fluorescent nanoprobes
containing large numbers of pyrene-based fluorescent molecules to Improve the observable depth and
imaging speed in in vivo two-photon microscopy imaging (2PM). Nanoprobes encapsulating thousands of
red-emissive pyrene derivative (LipoPYF5) could visualize the blood vasculature in hippocampus (at a

depth of 1.5 mm from the brain surface) of mice, whereas a commonly used rhodamine dye could
visualize brain vasculature only at a depth of 0.7 mm. Moreover, when a new pyrene dye
(NIR-LipoPYF5) that can be excited by a laser oscillating second near-infrared light (1100 nm) was
employed instead of LipoPYF5, brain blood vasculature at 1.5 mm depth was observed even under high
speed condition (30 frames/s). Furthermore, by averaging 8 images, we succeeded in visualizing the
brain blood vasculature at up to 1.8 mm, corresponding to the hippocampal dentate gyrus.
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