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Abstract
Photoacoutic (PA) imaging has garnered attentions as one of the optical biomed-

ical imaging modalities. By exploiting the sophisticated optical and ultrasound tech-
nologies, the PA imaging has provided precise morphological information in biological
tissues and organs such as micro-blood vessels [1]. The PA pressure wave generated
by irradiation of pulse laser light depends on the optical properties of the target and
background tissues. The optical properties such as the scattering and absorption coef-
ficients reflect the concentrations of the photon absorbers in the biological tissues, such
as oxy- and deoxy-hemoglobin. We have attempted to measure the optical properties
quantitatively by the in-vitro and in-vivo approaches with the PA measurement.

In the in-vitro approach, we proposed a method to estimate the optical properties
by comparing the measured PA pressure wave with the lookup table which related
the PA pressure waves to the optical properties. The samples of rabbit organs were
measured. By the in-vitro approach, the optical properties of the normal and diseased
tissues will be revealed.

In the in-vivo approach, we tried an image reconstruction of the absorption coeffi-
cient. The influences of some approximations used in the algorithm were investigated
numerically and experimentally [2]. The effect of the regularization minimizing L1-
norm was also investigated [3]. By the in-vivo approach, the target tissues surrounded
by the background tissues will be diagnosed noninvasively and quantitatively.
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