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Development of ultrasound-responsive nanobubbles specialized on heart failure
and construction of a disease treatment system
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In recent years, analysis of heart failure pathology has clarified the
targets for drug discovery, and nucleic acid drug therapy has been attracting attention. However,
the useful DDS is an urgent issue. In this study, we developed ultrasound-responsive nanobubbles
loaded with miRNAs that have the ability to inhibit fibrosis associated with heart failure, and
successfully delivered therapeutic miRNAs into the hearts of mouse model of drug-induced chronic
heart failure. In fact, the combination of nanobubbles and therapeutic ultrasound irradiation
suppressed the expression of fibrosis- and inflammation-related factors in the miRNA-transfected
hearts of heart failure models. Therefore, this nanobubble miRNA delivery system is expected to be a

useful tool in the treatment of heart failure.
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