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Adoptive immunotherapy such as CAR-T therapy has achieved good clinical
results in hematologic cancers. However, the efficacy of adoptive immunotherapy is limited in solid
tumors with immunosuppressive tumor microenvironment (TME). Therefore, it is necessary to change the

TME to activate antitumor immunity. In this study, we attempted to change the TME via induction of
tumor tissue damage by the mechanical action of microbubble (MB) under ultrasound (US) irradiation
and investigated the possibility of enhancing the antitumor effect in adoptive immunotherapy
combined with the treatment of MB and US irradiation. The antitumor effect was enhanced when
adoptive immunotherapy was combined with MB and US irradiation. This result suggests that MB and US
irradiation are promising a combination therapy that can enhance the efficacy of adoptive
immunotherapy for solid tumors by inducing immunological TME conversion (immunomodulation).
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