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ABSTRACT: Imaging modalities play an important role in disease diagnosis, treatment and therapy monitoring. Thermoacoustic
imaging (TAI) is a novel non-invasive and non-ionizing biomedical imaging technology availing the benefits of high contrast
(microwave imaging) and high resolution (ultrasound imaging). With its capacity to offer structural, functional and molecular information
making use of either endogenous contrast agents like water and ion or a variety of exogenous contrast agents or both, TAI has
demonstrated promising potential in a wide range of preclinical and clinical applications. In recent decades, as a result of the continuous
development of microwave radiation sources and ultrasound hardware, the TAI technology has been extensively utilized to achieve
biomedical imaging. This article describes the basic principles and imaging characteristics of TAI, introduces the application of TAI in
biomedicine and the advantages and current research status of TAI in solving corresponding clinical problems in recent years. Finally,
The future development of TAI in the challenges of current biomedicine has also prospected.
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Note: A: The principle of thermoacoustic effect; B: The schematic of a typical TAI system, DAS: data acquisition system.
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Fig. 2 Application of TAI in disease diagnosis'*'"!*%!
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Note: A: TAI image [(a)] and X-ray image [(b)] of a human breast tumor embedded in an excised ewe breast. Dotted outline indicates the boundary of the

tumor; " B: In vivo TAI [ (a)-(c)] and 3T T2*-MRI [(d)-(f)] images of rat brain at different coronal sections;"” C: Comparison in anatomical picture[(a)]

and TAI image [(b)] of the left knee joint of a rabbit;) D: Histology slides [(a)-(c)] versus TAI images [(d)-(f)] of three prostate specimens. )
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Note: A: Schematic diagram of the microwave imaging (MWI) & TAI dual imaging system;™ B: Simultaneously microwave-excited ultrasound [(a)]
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