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Tumor diagnosis technology using Al analysis of the light spectrum of
cytological specimens

Medilux Research Center,

Nara Institute of Science and Technology (NAIST)

Professor Yoichiroh HOSOKAWA

A major method of pathological diagnosis is to distinguish tumor cells under an optical

microscope. The bottleneck is that even skilled pathologists sometimes have difficulty

distinguishing between tumor cells and normal cells. In recent years, artificial intelligence (Al)

analysis has attracted attention to solve this problem. The machine learning analysis is about to be

applied to the optical microscope images of the pathological specimens.

In the optical microscope, the differences between
tumor cells and normal cells are observed in the
morphology of cells and intracellular organelles at
the micrometer scale. In addition to the microscale
changes, the tumor disrupts fine structures of the
cytoskeleton and intracellular organelles, including
protein denaturation, at the sub-micrometer scale
(nanoscale). The light scattering spectrum includes
the nanoscale information, which expects to improve
the accuracy of the pathological diagnosis. However,
the spectral shape is known to be broad and
featureless (Fig. 1) due to the highly causal
relationship between the light scattering spectrum
and the nanoscale structure.

For the spectral analysis, we applied Principal
Component Analysis (PCA), which is the basis of
machine learning analysis. Although the spectral
shape had no feature in the difference between
tumor cells and normal cells, we found that some of
the PCA scores had obvious differences (Fig. 2). We
used these PCA scores as training data to
discriminate cells and showed that it was possible to
discriminate tumor cells with over 95% accuracy.

Target: Tumor diagnosis
Patent: PTC/JP2024/027247 (JPA No. 2023-125651)

Fig. 1 Light scattering spectra of tumor and
normal cells.

Fig. 2 Scatter plots of the second (PC2) and
fourth (PC4) principal components. Each red
and blue circle was calculated from light
scattering spectra of tumor and normal cells.

Technical features: Light scattering spectrum was used to distinguish between cell types.

Marketability: This technology is effective as an aid to pathological diagnosis. The challenge is to make accurate

training data to realize automatic pathological diagnosis.





