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Abstract

Medical imaging modalities, such as computed tomography (CT), magnetic resonance imaging (MRI)
and ultrasonography (US) are routinely used to recognize and diagnose various pathological conditions
throughout the whole human body. However, their spatial resolutions are not high enough to visualize
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micrometer-sized small vessels and single cells. On the other hand, optical modalities, such as confocal
laser-scanning microscopy, can visualize the structures with sub-micrometer scale, though they cannot
visualize structures over 1 millimeter deep. Optical modalities have great advantages in obtaining high-
contrast images compared with CT, MRI and US, because various biomolecules have different energy
levels in the ultraviolet, visible and infrared regions.

Recently, photoacoustic imaging (hybrid of optical and ultrasonic modalities) is regarded with great
attention to visualize deep structures with optical high contrast. However, the spatial resolution in deep
layers is not enough to visualize single cells. To improve the spatial resolution in deep layers, we have
developed two-photon absorption-induced photoacoustic microscopy (TP-PAM). The use of low-
frequency components of photoacoustic waves improves penetration depth while keeping high spatial
resolution determined by two-photon absorption occurring at micrometer-sized spaces. Here we present
photoacoustic imaging technique and discuss the advantage of our TP-PAM system.

Key Words: Photoacoustic imaging, Two-photon absorption, Frequency filtering, Vascular imaging,

Deep imaging.
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