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Intelligent measurement and control of tissue collagen for bone tissue engineering

Yasui, Takeshi

2,900,000

Q0

SHG

Since bone is the tissue that functions as a pivot of human body in the motion,

its pain, deformities, and fractures reduce quality of life significantly. Therefore, there is a
considerable need for bone tissue engineering because the bone metabolism is quite slow. Bone formation
and regeneration are progressed as follows: First, osteoblasts produce collagen, which is extracellular
matrix. Second, mineral is deposited between collagen fibers. For in vivo monitoring of the process, it
is required to visualize the dynamics of collagen in the bone tissue without invasiveness.
Second-harmonic-generation microscopy (SHG-M) is a new tool for observing the collagen fiber in tissue
in vivo. We enhanced the sensitivity of SHG-M by use of a 10-fs Ti:Sapphire laser to visualize
osteoblasts-produced collagen fiber at good image contrast. Using this SHG-M, we clarified the temporal
and spatial dynamics of collagen fibers produced by cultured osteoblasts during the cultured period of 4

weeks.
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