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Development of the combination therapy with ultrasound stimulated microbubbles

and anti PD-1 antibody to overcome resistance to cancer immunotherapy
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Cancer immunotherapy is one of the most ideal therapies to prolong the
lifetime of cancer patients. However, its overall response rate is not so high. To overcome this
problem, we focused on the mechanical energy derived from ultrasound stimulated microbubbles and
developed the combination therapy of this and immune checkpoint inhibitor (anti PD-1 antibody). To
assess the antitumor effect, tumor inoculated mice were treated with ultrasound stimulated
microbubbles and anti PD-1 antibody. As a result of this, the rate of tumor regression increased in
murine colon carcinoma model. Moreover, it was confirmed the antitumor effect by this combination
therapy in murine breast carcinoma model. Further, the number of antitumoral immune cells increased
by this combination therapy. From these results, the combination therapy with ultrasound stimulated
microbubbles and anti PD-1 antibody is expected as an useful cancer immunotherapy.
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Development of immunostimulatory oligodeoxynucleotide loaded lipid nanoparticles and application for cancer immunotherapy
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