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Development of brain-targeting nucleic acids-loaded nanobubbles for the therapy
of cerebrovascular accident in combination with ultrasound
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In this study, we attempted to prepare nucleic acid-loaded and

brain-targeting nanobubbles (NBs) modified with Angiopep-2 (Ang2) peptide. Ang2 is expected to be a
useful ligand for the efficient delivery of nanocarriers to the brain. We showed that nucleic
acid-loaded cationic NBs modified with Ang2 interacted with brain-derived endothelial cells. To
enhance the stability, targeting ability, and transfection effect in vivo, we attempted nucleic acid

loading to anionic NBs which is already showed the stability in vivo. It was cleared that zeta
potential of anionic NBs was inverted to positive by cationic polysaccharide coating and
polysaccharide-coated NBs could load nucleic acids onto the surface. Furthermore,
polysaccharide-coated NBs could deliver miRNA into cells with ultrasonic irradiation and
polysaccharide coating had no effect on the ultrasound contrast ability. Our polysaccharide-coated
NBs could be an effective diagnostic and therapeutic tools.
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