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Preparation of paclitaxel loaded PLA-lecithin nanobubbles

and study of ultrasound-mediated antitumor effect on

bearing tumor mice
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Abstract

Ultrasound contrast agents (UCA) are multifunctional bubbles that not only
applied in enhancing ultrasound contrast imaging, but also in gene-therapy, drug
delivery, thrombolysis and oncotherapy. Ultrasound induced destruction of
drug-loaded microbubbles is beneficial for drug being released in specific tissues,
which develops a new direction of controlled release for drug delivery. Drug loaded
mirobubbles that combine properties of ultrasound imaging contrast agents and drug
carriers suffer from low encapsulation efficiency and do not allow effective
extravasation into tumor tissue. Drug loaded nanobubbles with small size can get
through cell clearance of vascular endothelial, and achieve targeted diagnosis and

treatment in extra vascular, and have great potential for development.

In this paper, a new type of paclitaxel-loaded poly lactide-lecithin (PLA-lecithin)
nano-scale bubbles has been developed with a method of modified ultrasonic double
emulsion solvent evaporation technology (UDES). The impacts of lecithin content and
preparing ultrasonic time on physical and chemical properties of drug-loaded
microbubbles (including: morphology, particle size, drug loading, encapsulation
efficiency and in vitro release characteristics) were investigated, drug state
encapsulated in the bubble was detected using X-ray diffraction analysis (XRD),
finally, drug loaded nanobubbles inhibitory rate of human hepatoma cell and
ultrasound-mediated inhibitory rate of H22 tumor-beared mice were evaluated. The
results show that the desirable formulated paclitaxel-loaded PLA-lecithin nano-scale
bubbles were characterized to inner hollow and with relatively uniform size of around
615 nm, with drug entrapment efficiency up to 90.90% and drug loading content of
8.26%, the lipophilic drug paclitaxel was amorphously dispersed within the shell of
the bubble. The in vitro drug release showed retained, zero-order release profile and
could be speeded up under ultrasound trigger. With the paclitaxel concentration at
11.72 ng /mL, Bel-7402 cell only obtained a reproductive rate of (53.37 + 3.23) %;
and drug-loaded nanobubbles injection combining with ultrasound exposure presented
enhanced inhibition rate and reduced side effects compared with the

paclitaxel-injection. The results illustrated that the PLA-lecithin nanobubbles have

II



great potential in targeted delivery to tumor tissue and ultrasound mediated anticancer
therapy.
Key words: Ultrasound contrast agent; nano-scaled bubble; poly lactid (PLA)-lecithin;

paclitaxel
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