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Abstract A new type of Ag nanofilm with high efficiency is prepared and used here, acting as a near—infrared
surface—enhanced Raman spectroscopy (NIR-SERS) substrate to detect oxyhemoglobin (OxyHb) for 22 cervical
cancer patients and 22 healthy females. NIR-SERS results show that there is striking spectral difference of the
OxyHb between healthy females and cervical cancer patients. Meanwhile, principal component analysis (PCA)
combined with independent sample T-test analysis is employed to analyze the measured NIR-SERS spectra, and
it is found that the measured NIR-SERS spectra of the two groups are separated into two distinct clusters in terms
of the sensitivity of 86.4% and the specificity of 86.4%. Tentative assignments of the Raman bands of the measured
NIR-SERS spectra are also performed, and the results suggest that cancer specific changes at molecular level,
including pyrrole ring and vibration mode of the OxyHb molecules are significant. The NIR-SERS detection of
OxyHDb for cervical cancer patients based on PCA combined with independent sample 7T-test is expected to develop
into a new diagnostic tool for cervical cancer.
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Fig.1 (a) TEM image of Ag colloidal nanoparticles; (b) SEM image of Ag nanofilm prepared by electrostatic self-assembly
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Fig.2 UV-vis absorption spectra of Ag colloidal nanoparticles (spectrum a) and Ag nanofilm (spectrum b)
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Fig.3 a: NIR-SERS spectra of OxyHb adsorbed on Ag nanofilm; b: SERS spectra of OxyHb adsorbed on colloidal Ag nanoparticles;
¢: normal Raman spectra of OxyHb; d: Raman spectra of the surface of Ag nanofilm
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Fig.4 (a) NIR-SERS spectra of OxyHDb for 22 healthy females (spectrum a) and 22 cervical cancer patients (spectrum b);
(b) average NIR-SERS spectra of OxyHb for 22 healthy females (spectrum a) and 22 cervical cancer patients (spectrum b)
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Fig.5 Plots of (a) PC1 versus PC3 and (b) PC2 versus PC3 for 22 healthy females (ball) and 22 cervical cancer patients (triangle)
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Fig. 6 3D scatter plots of PC1 ,PC2 versus PC3 for 22 healthy females (ball) and 22 cervical cancer patients (triangle)
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Fig.7 Plots of discriminate scores. (a) 22 healthy females; (b) 22 cervical cancer patients
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Fig.8 Receiver operating characteristic (ROC) curves of the discrimination result of OxyHb NIR-SERS spectra for healthy females

and cervical cancer patients based on statistical analysis
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Table 1 Assignments for the NIR-SERS bands of OxyHb"*"

Raman bands of OxyHb /cm™ Preliminary assignations
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