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Abstract As a new imaging technique, coherent Raman scattering (CRS) microscopy has been widely used in
chemical structure and composition analysis because of its advantages of label-free, high specificity, and on-
invasion. In recent years, the mutual cross-over and integrated development of photonics, biomedicine, and
microscopic imaging technology has greatly promoted the application of CRS microscopy in biomedicine. This paper
briefly introduces the basic principle of CRS microscopy and its classification, then explains the most widely used
implementation of CRS, and summarizes the recent applications of CRS microscopic imaging in biomedicine,
including detection, lipid analysis, and protein conformation change. Finally, the future development of CRS is
discussed.
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Fig. 2 Diagram of CRS microscopy imaging system
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. (a) Labeled imaging of fat using Sudan Black, Oil Red O,

and Nile Red staining of fixed worms and Nile Red and BODIPY-labeled fatty acids fed to live worms; (b) label-free

imaging results of neutral lipid species and autofluorescent gut granules using CARS and TPEF
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Fig. 6 Hyperspectral SRS imaging of BaF; cells in mouce with high concentration drug. Unlabeled visualization imaging of

high concentrations of imatinib (a) and nilotinib (b) in mouse BaF; cells, as distinct from control cells treated with

dimethyl sulfoxide alone (c¢); SRS spectrum (d) of the selected location shows similarity to two SRS spectra (e) in

solution, but it is different from the cytoplasmic region (f)
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Fig. 7 SRS imaging of brain tumors in micel* .

(a) In tumors below the cortical surface, there were no significant

abnormalities in the SRS (left) and brightfield images (right) when imaging the cortical surface; (b) after removing

a part of the cortex, tumor regions can be found, and interface between the tumor and the normal brain can be seen

in SRS (left) and brightfield images(right)
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Fig. 8 CARS and SRS imaging of in C. elegans. (a) CARS images of C. elegans intestinal cells in resonance background;

(b) SRS images of C. elegans intestinal cells; CARS (c) and SRS (d) enlarged images of C. elegans CH, at 2845 cm ™' in

the same location
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