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In this fiscal year, we have newly developed spontaneous Raman microspectroscopy and
nonlinear Raman microspectroscopy. We are also developing basic technologies for comprehensive
spectral measurement of biomolecules and their analysis.

We developed sample preparation protocols for tissues from disease patients. For spontaneous
Raman microspectroscopy, near infrared light source (wavelength of 785nm) avoided excessive
autofluorescence from biological samples compared to visible light sources such as 488nm and
532nm. We found that fluorite plate was best for spontaneous Raman microspectroscopy, because
it generated less fluorescence and it had no prominent Raman shifts in vibrational range of our
interest. Using spontaneous Raman microspectroscopy, we imaged abnormal lipid accumulation
within biopsy samples from patients with abnormal lipid metabolism.

We developed a home-made Ti:S (titanium sapphire) oscillator using semiconductor continuous
wave green laser as a pump. Using this as a light source, we newly developed a phase-contrast
CARS (coherent anti-Stokes Raman scattering) microspectroscopy. For a test measurement, we
measured, using this technique, Raman shifts of halogenated carbon hydrates in lower frequency
region.

We determined fixing reagents and plate materials for protein arrays plate for Raman

spectroscopy. We newly developed a computer program for linear decomposition of Raman spectra
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measured in mixture of substances. We demonstrated a process of decomposition separating

spectra of a few lipids and base plates of measurement array.
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