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Classification of lung cancer stage with Raman spectroscopy combined with PCA
('College of Engineering, Nihon University,) O Hiroto Haga,' Hirotaka Nakata,'! Yasushi
Numata,'

The stages of cancer are determined by the progress of the disease. However, the
determination of the stages is time-consuming and complicated. Since cancer is an abnormal
cell, the structures of the protein are changed. Therefore, in recent years, vibrational
spectroscopy such as infra-red and Raman spectroscopy have been used to detect cancer".
However, the classification of the stages with Raman spectroscopy was not been studied. In the
present study, Raman spectroscopy with the Principal Component Analysis (PCA) is used to
classify lung cancer stages.

First, the PCA model of the Raman spectra of the normal cell was obtained, and then the
Raman spectra of the cancers in several stages were projected using this PCA model. Figure 1
shows score plots of the model and projected. Solid blue circles are the normal cell. Solid green
circles are indicated the lung cancers: (a) stagel A and (b) stage3B. It is found that the score
plots of cancers are located at lower PC-1 and higher PC-2 than those of the normal cell.
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Fig. 1 Score plot (PC-1 vs PC-2) of normal cell and lung cancer cell (stagel A(a) and stage3B(Db)).
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