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Photoacoustic Medical Monitoring and Diagnostics

Shunichi SATO*, Mutsuo YAMAZAKI** and Minoru OBARA**

Principle, characteristics, and applications are reviewed of the photoacoustic medical monitoring
and diagnostics. By pulsed-laser irradiation to biological tissue, stress waves (photoacoustic
waves) can be induced at chromophores such as melanin and blood through a thermoelastic
process. If such photoacoustic signals are measured with a piezoelectric transducer put on the
tissue surface, depth profiling of the chromophore can be realized. Furthermore, one- or two-
dimensional measurement enables us to construct a cross-sectional image of the chromophore
distribution. This technique is characterized by deeper sampling depth than that of OCT (optical
coherence tomography) and higher spatial resolution than that of conventional ultrasonic imag-
ing technique. Potential application includes real-time cancer detection and therapeutic monitor-
ing. Our in-vivo measurement of photoacoustic signals from human skins is also described.
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