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Evaluation of skin photo-aging with photoacoustic microscopy

Tsuyoshi Shiina
Graduate School of Medicine, Kyoto University, 53 Shogoin Kawahara-cho, Sakyo-ku,
Kyoto, 606-8507, Japan

INTRRODUCTION

Unlike other organs, skin is in direct contact
with the environment; therefore, it undergoes not
only chronological aging, but also aging as a
consequence  of damage caused by
environmental factors. The principal
environmental factor is ultraviolet light (UV)
irradiation from the sun. UV-induced skin aging
(i.e., photoaging) is a cumulative process.
Mechanisms of chronological aging and
photoaging have been investigated, it has been
discovered that chronological aging and
photoaging share  fundamental molecular
pathways [1]. However, photoaging accelerates
skin aging more drastically than chronological
aging. Although photoaging has attracted
attention in the fields of beauty and health care,
few practical techniques exist for the
quantitative evaluation of such aging.

In recent years, photoacoustic (PA) imaging, a
novel modality, has shown promise as a
biological tissue imaging modality with high
specificity [2-5]. PA imaging is based on the
photoacoustic effect, which is the transduction
of light to acoustic waves by thermoelastic
expansion. PA imaging is a noninvasive
biomedical imaging modality that combines high
tissue specificity, which is a benefit of light,
with better penetration depth, which is a benefit
of ultrasound. In recent years, blood has been
the main target of PA imaging. However, there
are few reports that describe the optical
properties of other biological tissue [6-8]. PA
imaging can be applied to other tissues like skin,
lipid, and fibrous tissue.

Here, we report a fundamental study of PA
spectrum analysis of skin. To verify the
feasibility of quantitative skin aging evaluation

with this photoacoustic technique, we measured
signals from both sectioned and nonsectioned
porcine skin with photoacoustic microscopy
(PAM) and investigated the effects of the aging
progress on signal intensity.

(LLF. BRREZEA)
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