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Glioblastomas construct the blood-brain tumor barrier (BBTB) in their blood
vessels, which impairs the efficacy of immune checkpoint inhibitors. In this study, we developed
nanocarriers that can efficiently and selectively deliver immune checkpoint inhibitors to
glioblastoma by passing BBTB. As an immune checkpoint inhibitor, we used anti-PD-L1 antibody. Two
types of nanocarriers have been developed: (1) nanocarriers based on polymeric micelles that
encapsulate antigen-binding fragments of anti-PD-L1 antibody and (2) nanocarriers prepared by
modifying whole anti-PD-L1 antibodies with hydrophilic polymers. Both types of nanocarriers released

immune checkpoint inhibitors in response to reducing or weakly acidic conditions relevant to
microenvironment in glioblastoma. In particular, the latter type of nanocarriers demonstrated a
potent anticancer effect against glioblastoma while avoiding immune-related adverse events.
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