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Research Progress of Raman Spectroscopy Application for Articular
Cartilage and Osteoarthritis

MA Dan-ying, ZHAO Yuan, SHANG Lin-wei, ZHU Yong-kang, FU Juan-juan, LU Yan-fei, YIN Jian-hua”

Department of Biomedical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract  Osteoarthritis (OA) is a chronic degenerative joint disease caused by many factors, which affects the limb function and
daily life of patientsseriously, and is one of the most common joint diseases affecting human health. When OA is severe, it will be
irreversible. Therefore, it is critical for the timely detection and diagnosis of OA. Raman spectroscopy shows the potential of
minimally invasive, label-free and objective diagnosis at the molecular level. So it is used increasingly in the study of OA. The
creative findings and progress of the researches on articular cartilage and OA are reviewed in detail, as well as the limitations and
prospects of Raman spectroscopy at home and abroad in future. This review mainly introduces that changes in protein, lipids and
nucleic acid components which exit in the extracellular matrix, pericellular matrix, and chondrocytes as well as changes in main
components of subchondral bone and synovial fluid. Their corresponding OA feature or physiological functions have been detected
by three different Raman spectroscopy techniques that include macro-Raman, micro-Raman and optical fiber Raman modes. This
review provides a reference for the coming study of OA and suggests the effectiveness and feasibility of Raman spectroscopy in
detecting OA. On the other hand, Raman spectroscopy has many advantages indetection and diagnosis, especially not being
affected by water. It is promising to be powerful molecular spectroscopy techniques and clinical tools for early clinical diagnosis

and rehabilitation monitoring in this field.
Keywords Raman spectroscopy; Osteoarthritis; Articular cartilage
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