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Development and application of positioning Raman biodetection module

based on SERS micro tips

Chen Ying, Mei Rongchao, Zhao Xizhen, Wang Yunqing
(Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China)

Abstract: In this study, a new module for the coupling of Raman spectrometer and nanotip
puncture system was developed. It is mainly composed of laser confocal Raman spectrometer,
microinjection three-dimensional control platform and novel surface enhanced Raman scattering
(SERS) micro tips. As an example of application, the new coupling module can be used not only
to detect the pH value and monitor the hypoxia state of single hepatocyte (HL-7702), but also to
monitor the pH and hypoxia of living organisms. The new module developed in this study
amplified the application scope of the commercial Raman spectrometer, solved the problems of
random aggregation and localization in specific areas of the traditional SERS probes used for cell
analysis, and showed great application potential in SERS detection and analysis of single cells and
living organisms.

Keywords: Surface enhanced Raman scattering (SERS); micro tip; pH detection; Oxygen

monitoring
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Fig.1 Overall scheme diagram of the new Raman biodetectiondetection module
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Fig. 2 Picture of needle puller (A) and micrograph of blank tip of micron (B) and nanometer (C)
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Fig.3 (A) Commercial DXR Raman Microscope; (B) New nano-tip Raman detection module
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Fig.4(A) Bright field image of SERS nanotips punctured in single cells; (B) Standard curves of SERS
nanotips corresponding to SERS spectra in response to different pH values in vitro; (C) SERS spectra of pH
response after SERS nanotips were positioned in HL-7702 cytoplasm; (D) SERS spectra of SERS nanotips
positioned in normal conditions and HL-7702 cytoplasm after 12h of hypoxia
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Fig.5 Pictures of SERS micro tips used for zebrafish (A) and yellow mealworm (C) detection respectively;
(B) Real-time SERS spectra of SERS micro tips for O2 detection at zebrafish gills; (D) SERS spectra of

SERS micro tips used for pH detection at different positions in the intestine of yellow mealworms
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