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Visualization of collagen produced by osteoblasts using collagen-sensitive SHG microscopy
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Second-harmonic-generation (SHG) microscopy is a new tool for observing the collagen in tissue in vivo. However,
conventional SHG microscopy equipped with a 100-fs laser can not visualize specific samples such as
low-order-structured, immature collagen produced by cultured cell because of considerably weak SHG light. One
possible method to visualize such the sample is to use a fs laser with shorter pulses because of enhanceed optical
nonlinear effect. Based on this idea, we constructed sensitive SHG microscopy equipped with a 10-fs Ti:Sapphire laser
and applied it for visualizing collagen fiber produced by osteoblasts. Precise dispersion compensation based on
combination of a negative chirp mirror with a positive wedge prism enables us to maintain the pulse duration of 20 fs at
the focal point even after passing through a thick objective lens. As a result, we successfully visualized the distribution

of low-order-structured collagen produced by osteoblasts.
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Fig.2 Interferometric autocorrelation traces at the focal

Fig.1 Experimental Setup. .
& Xperimental SeHip plane. The inset shows traces after the laser output.
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