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Ultrasound-Induced photothermal therapy (ULTRA-PTT) for treating Deep-Seated Tumors

Abstract:

Photothermal therapy (PTT) has gained significant attention as a cancer treatment due to its precise
targeting and minimal side effects. However, its limited therapeutic depth, caused by optical
scattering in biological tissues, restricts its broader application. To address this, we propose
ultrasound-assisted PTT (ULTRA-PTT), which uses ultrasound-induced gas bubbles as optical clearing
agents to reduce scattering and enhance light transmission. We developed a specialized handpiece
featuring a ring-shaped ultrasound transducer and a laser delivery module. In-vivo experiments
showed that ULTRA-PTT significantly outperforms conventional PTT in treating melanoma by
delivering more laser energy to deep-seated tumors, indicating its potential for broader clinical use
beyond superficial tumors.
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