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Abstract: With the research and application of the new ultrasound microbubble contrast agents, ultrasonic

microbubbles can not only help to image, but they can also be used as genes or drug carriers. The microbubbles

as genes or drug carriers can pass across the endothelial cell barrier and release genes and drug under the action

of ultrasound field, which achieve target treatment effect.

Based on the relevant materials, the bioeffects, early

successes with gene and drug delivery, and potential clinical applications are reviewed.
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Figure 1 Schematic representation of a drug targeting through
the defective tumor microvasculature using an echogenic drug
delivery system. The system comprises polymeric micelles
(small circles), nanobubbles (stars), and microbubbles (large
circles).  Micelles are formed by a biodegradable block
copolymer (e.g. PEG-PLLA or PEG-PCL); bubbles are formed
by perfluorocarbon (e.g. perfluoropentane) stabilized by the
same biodegradable block copolymer. Lipophilic drug (e.g.
doxorubicin) is localized in the micelle cores and the walls of
nano/microbubbles. Tight junctions between endothelial cells
in blood vessels of normal tissues do not allow extravasation of
drug-loaded micelles or nano/microbubbles (indicated by cross).
In contrast, tumors are characterized by defective vasculature
with large gaps between the endothelial cells, which allow
extravasation of drug-loaded micelles and small nanobubbles,
resulting in their accumulation in the tumor interstitium. On
accumulation in the tumor tissue, small nanobubbles coalesce
into larger, highly echogenic microbubbles that release their drug
load in response to therapeutic ultrasound (US)
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