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Near-infrared photoacoustic imaging_instrument with spatial light modulation and
its application to medical diagnosis
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For the development of a novel instrument for medical diagnosis, we focused
on the difference in elasticity between normal and pathological tissues. We investigated with an
algorithm for waveform analysis whether the elasticity of objects buried into media was
characterized from the temporal waveforms of photoacoustic signals and the corresponding power
spectra. As the increase in Young' s moduli of the objects, it was clarified that the frequency
corresponding to the gravitational center of the power spectra became higher. In our experimental
configuration, the elasticity of the objects was identified up to about 1 MPa of Young’ s modulus
from the frequency, which corresponded to the range of elasticity for mammary gland cancers.
Moreover, we achieved the multi-focus of an incident near-infrared laser light, where the diameter
of a laser spot was a few micrometer, with the spatial light modulation technique, for fast
near-infrared photoacoustic imaging of buried biological tissues.
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