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ABSTRACT 
 
Atherosclerosis is a complex syndrome characterized by plaques build up on the inner lining 
of coronary arteries, which is the leading cause of morbidity in developed countries. 
Diagnosis of atherosclerotic lesions relies on medical imaging techniques significantly. 
 
The clinically approved Intravascular Ultrasound (IVUS) imaging normally operated at 
20~40 MHz range, provides resolution no better than 100 µm, which is insufficient for 
detection of some critical microstructures (<65 µm). Increasing the working frequency might 
be the only feasible solution for higher resolution IVUS imaging.  Meanwhile, Intravascular 
Optical Coherence Tomography (OCT) is a newly developed optical-based modality for high 
resolution (10~30 µm) imaging, but it has a limited penetration depth (1 mm). Development 
of and integrated IVUS-OCT probe and imaging system might be more beneficial than 
either alone, which could provide superior resolution from OCT for superficial 
microstructures of the vascular while maintain deep penetration depth from IVUS.  
 
Despite that IVUS and OCT could provide valuable structure information, the composition of 
plaques is even important for assessment of plaque vulnerability. Recently, we have applied 
new Photoacoustic (PA) imaging to intravascular diagnosis and proved that Intravascular 
Photoacoustic (IVPA) offered better contrast on plaque constituents. In this work, the digital 
fabrication and development of the high frequency ultrasound transducer/arrays and 
imaging system will also be introduced. 
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