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Abstract: Imaging diseases in living subjects requires the study of structural, functional, and biochemical
features. Since no single imaging method can provide comprehensive information, multimodal imaging
techniques have gained clinical importance. To address this issue, we have developed a novel transparent
ultrasound transducer (TUT) platform made of transparent lithium niobate piezoelectric material and
demonstrated potential biomedical applications ranging from multimodal brain microscopy to multimodal
deep tissue imaging and ultrasound modulation of cells. However, the first generation of lithium niobate
TUTs exhibited low sensitivity and bandwidth. Here we report our efforts toward further improving the TUT
sensitivity using novel transparent matching layers (e.g., matrix with oxide powders and epoxy) and novel
transparent piezoelectric material (e.g., PMN-PT).



