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Preparation and Characterization of Polycaprolactone Microbubbles

FU Huili, CHENG Ge
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The core-shell structure of gas-encapsulated microbubbles endues them unique properties and makes
them excellent candidates of ultrasound tracer and drug and bioactive gas carrier. However, the key is whether
the encapsulated gas can be durably maintained. In the present work, nitrogen gas was encapsulated by
polycaprolactone as the polymer shell using a solvent evaporation interfacial deposition technique. The structure,
morphology, size distribution, acoustic activity and acoustic duration of the microbubbles were also
characterized. The results show that the polycaprolactone microbubbles are successfully prepared with gas core,
intact thin shell and uniform size distribution with a mean size of 2.2 pm. The video intensity of the
microbubbles enhances significantly as their concentration increases from 10* mL™ to 10° mL™" during the
ultrasound imaging. The microbubbles can maintain the encapsulated gas for at least 14 d, which proves their
potential and capacity for being excellent ultrasound tracers and drug and bioactive gas carriers.
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Fig. 1 Schematic diagram of

polycaprolactone microbubble structure
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Fig. 2 Polycaprolactone microbubbles: (a) bright-field
microscopic image(200X) , (b) fluorescence microscopic

image(200X) , (¢)SEM image, (d)size distribution
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Fig. 3 Relationship between video intensity of
polycaprolactone microbubbles and (a)microbubble

concentration, (b)incubation time
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