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Development of an Integrated Intravascular Near-Infrared Catheter Platform for

Precision Diagnosis and Therapy of Atherosclerotic Plaques

Abstract

Atherosclerosis remains a leading cause of cardiovascular mortality, necessitating advanced imaging
and therapeutic strategies for vulnerable plaque management. We present an intravascular near-
infrared catheter platform that integrates optical coherence tomography (OCT), near-infrared
fluorescence (NIRF) imaging, and photodynamic therapy (PDT) for comprehensive diagnosis and
treatment of atherosclerotic plaques. An OCT system incorporating dual-spectrum NIRF was
developed, employing modulated laser excitation to eliminate fluorescence crosstalk and enabling
simultaneous acquisition of structural and multiplexed molecular signatures for detailed plaque
vulnerability assessment. The diagnostic OCT-NIRF module was further combined with a therapeutic
PDT channel within a single catheter, allowing a seamless transition from lesion identification to
targeted phototherapy. This integrated multimodal platform enables precise, image-guided diagnosis,
monitoring, and treatment of inflamed plaques, demonstrating potential for cardiovascular

phototheranostics.
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Yeon Hoon Kim received his Ph.D. in Mechanical Engineering from KAIST and is currently working as
a post-doctoral researcher at the Mechanical Engineering Research Institute, KAIST. His primary
research focus is on developing theranostic catheter systems that integrate multimodal intravascular
imaging combining OCT and NIRF for precise diagnosis of atherosclerotic plaques, with PDT for

lesion treatment.



