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Simultaneous bi- spectral stimulated Raman scattering microscopy for the pathological de-

tection of label-free solid tumor

LIU Qi, HE Ruoyu, XU Yongkui, ZHANG Lili, JI Minbiao
Department of Physics, Fudan University, Shanghai 200433, China

Abstract: Stimulated Raman scattering (SRS) micro- imaging, a novel label- free imaging technique, has high sensitivity,
specificity and resolution. SRS utilizes the intrinsic molecular vibrations to selectively detect different biomolecules, such as
lipids, proteins and DNA. The previous results show lipid/protein- based bi-spectral SRS can be used for the pathological
detection of specimen in vitro and intraoperative imaging in vivo. However, the real-time pathological images can't be obtained
by using current multi-spectral SRS imaging techniques which are dependent on wavelength tuning and spectral encoding. The
study aims to develop a fast label-free pathological detection. The bi-spectral SAS imaging which is developed from the phase
sensitivity of lock-in amplifier is combined with the simultaneously image processing algorithm to realize the real-time digital

pathological diagnosis. The proposed method can significantly increase the detection precision of tumor margins and

intraoperative imaging speed, improving the precision of surgical treatment.
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In the in vivo image of a mouse brain, bright field microscope couldn't detect the tumor (fig.1a), and

SRS microscope clearly visualized the tumor/normal margin in the same field of view (fig.1b). In

the thin frozen sections of the mouse brain, two-color SRS (fig.1c) and HE staining (fig.1d) of the

same tissue section showed similar histological results. (lipids: green; protein: blue)
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Fig.1 Stimulated Raman scattering (SRS) imaging of mouse brain tumor model
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b: Chirp pulses used for spectral focusing SRS
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c: Pulse profiles of two Stokes beams modulated at a phase
difference of 90 degree

EOM: Electro-optical modulator; Lock-in: Lock-in amplifier
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Fig.2 Technical design diagram
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For SRS images of living Hela cells in two channels, almost no interference was found between fig.3a (2 850 cm™)

and fig.3b (2 930 cm™). The composite two-color image showed the morphology of the cell nucleus (fig.3¢c). lipids:

green; protein: purple; pixel: 512*512; acquisition time: 1 s; scale bar: 50 pm
B3 EHWHi SRS MK
Fig.3 Simultaneous bi—spectral SRS imaging
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