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ABSTRACT: Ultrasound imaging is one of the most widely used imaging techniques in the world due to its non-invasive,
non-radioactive, cheap and real-time imaging features. The introduction of ultrasound contrast agents improves the sensitivity and
resolution of ultrasonic images, further expanding the application of ultrasound imaging in clinical practice. In the recent years, the
concept of ultrasound molecular imaging was put forward with the development of molecular biology and ultrasound imaging technology.
This new technology, which combines ultrasound technology with molecule-targeted contrast agents for assessing the biological
processes at the molecular level, is still in its infancy. However, many preclinical studies have showed that ultrasound molecular imaging
showed prospect in assessing angiogenesis, inflammation, and thrombus. This review outlines the recent progress in ultrasound contrast
agents and the potential applications of ultrasound molecular imaging in the clinical practice. The existing problems and future directions
of ultrasound molecular imaging technology were also proposed at the end of the paper.
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Fig. 1 Different types of ultrasound contrast agents. (a) gas-liquid
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nano-bubble with phospholipid bilayers, (d) PLA nanobubble, (e) solid
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Fig. 2 Schematic representation of drug targeting through the defective tumor microvasculature using the echogenic drug delivery system!'”)
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Fig. 3 Molecular ultrasound images of a subcutaneous human ovarian adenocarcinoma xenograft tumour (arrows) in a nude mouse after intravenous

administration of singly-targeted microbubbles, targeted at VEGFR2 (a) or avB3integrin (b), and dual-targeted microbubbles (c) *
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Fig. 4 Monitoring of thrombus size on pharmacological thrombolysis via ultrasound imaging. Representative images of thrombi from both vehicle (saline)

- and pharmacological thrombolysis (urokinase plasminogen activator [UPA])- treated groups. (B) Baseline areas before the injection of UPA and vehicle

were set to 100%, and areas were calculated every 5 minutes for 60 minutes. (C) Baseline areas before the injection of UPA and vehicle were set to 100%,

and gray-scale intensity units were calculated every 5 minutes for 60 minutes*’)
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