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Ultrasound-Enhanced Optical Ultrasound-Enhanced Biomedical Optical Imaging and Therapy:
Overcoming Optical Limitations

Abstract:

Optical technologies are powerful tools for high spatial- and contrast-resolution imaging, highly
sensitive molecular imaging, and target-selective therapy, providing a safe alternative to ionizing
radiation. However, strong optical scattering in biological tissues limits light penetration,
reducing the effectiveness of optical imaging and therapy. In this study, we demonstrate that
ultrasound can enhance optical imaging and therapeutic efficacy by modifying the optical
scattering properties of biological tissues and reinforcing thermal effects, thereby facilitating the
delivery of light and ultrasound energy. These findings suggest that ultrasound is a promising
tool for overcoming the depth limitations of current optical imaging and therapeutic techniques,

highlighting its potential for future clinical applications.
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