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Non-invasive diagnosis using Circularly Polarized Light (CPL) is a promising next-generation
medical technology. In this work, the visible CPL characteristics of human lung adenocarcinoma
were evaluated. White CPL was incident to cultured cell samples (normal and cancerous) and sliced
tissue samples (non-metastatic and metastatic cases), and the polarization state of the transmitted
light was analyzed by the polarizer rotation method. As a result, the depolarization ratio and its
Circular Dichroism (CD) are larger in the cancer cells (or tumor region) than in the normal ones
in any samples. In addition, there is the gap of differences in the CD between the normal and tumor
region in each non-metastatic and metastatic sliced tissue samples. These findings suggest that
polarization parameters may be applicable to distinguishing between normal and cancerous cells (or
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tumor region) and to evaluating the malignancy of cancer.
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Fig.2 Appearance of the sliced (4 um) tissue
samples of (a) non-metastatic and (b)
metastatic human lung adenocarcinoma
stained with hematoxylin and eosin (scale
bar: 5 mm). The dense (dark purple) and
sparse regions are tumor and normal
tissues, respectively.
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Fig.3 Optical microscope images of (a) tumor ‘é o N
and (b) normal regions of the sliced (4 um) 8 / \
tissue sample of non-metastatic human = // S
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lung adenocarcinoma stained with / \
hematoxylin and eosin. The purple-stained *\\
grains are cell nuclei, where the relatively ; ; : . : ; ;
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and the large and dark ones are cancer Wavelength (nm)
cell nuclei. The red grains of approximately
5 um are red blood cells. Fig.5 Incident light spectrum.
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Fig.4 Schematic diagram of circularly polarized light transmission measurement system for samples. The light
from source was collimated and circularly polarized by passing it through a collimator, a Linear Polarizer
(LP) and a Quarter Wave Plate (QWP). Circularly polarized light was incident vertically (Z axis) from the
bottom of the samples. The circular polarization degree of the transmitted light was measured by the
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Fig.6 Wavelength dependence in depolarization
ratio of normal and cancerous cultured
cells measured with (a) LCP and (b) RCP
incident.
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Fig.7 Wavelength dependence in circular
dichroism of depolarization ratio of normal
and cancerous cultured cells.
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Fig.8 Wavelength dependence in depolarization
ratio of non-metastatic sliced tissue sample
measured with (a) LCP and (b) RCP
incident.
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