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Mechanical evaluation for articular cartilage based on molecular and crystal
scaled structural analysis by Raman imaging
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The number of people suffering from knee osteoarthritis is increasing with
the aging of the population, and there is an urgent need to investigate the cause and establish a
treatment method. The purpose of this study was to quantitatively evaluate the progression of knee
osteoarthritis by analyzing changes in the internal structure of cartilage due to stress. Raman
spectroscopy is a method that uses the Raman scattering that is emitted when a material is exposed
to visible light and outputs it as a spectrum called Raman shift. In the experiment, it was
confirmed that the peak of the collagen component, which is a cartilage component, shifted before
and after compression. Furthermore, when we compared the Raman spectra before and after applying a
compressive load with and without degeneration treatment, we confirmed that there was a difference
in the change in the peak position, iIndicating the possibility of obtaining the degeneration state
of cartilage.
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