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Abstract

Second harmonic generation (SHG) enables us to observe selectively collagen in biological tissue.
While conventional histological methods for collagen observation require pre-process such as sectioning
and staining, SHG imaging has the merits of non-staining and % situ observation. We developed SHG
imaging systems whose light sources were femtosecond ultrashort pulse lasers, and visualized collagen
structures of hiological and culture tissue. On human skin observation, the structure of dermis collagen
was successively observed though epidermis. In application for pathological diagnosis, cartilage of
osteoarthritis showed different collagen structure from normal. Moreover, collagen gel for engineering
tissue in regenerative medicine was clearly observed without staining. Therefore, SHG imaging will be
helpful for monitoring of culture process and quality control of culture products. As the application range
of the observation of collagen, which is major component of extracellular matrix, is wide, SHG imaging
will contribute as a novel tool in medical field.
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