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Since the brain is protected by a highly developed biological barrier, delivery of the drug is extremely
difficult. In this research, we developed a drug delivery system (DDS) of virus size (<50 nm) that overcomes
such a robust biological barrier, penetrates into the brain, and delivers nucleic acid drugs to target cells such
as neurons. Here, DDS was constructed on the basis of self-assembly (polymeric micelle formation) of
biocompatible block copolymers. In the vascular system of the brain, drug penetration from the vascular
lumen to the brain parenchyma is markedly restricted (blood-brain barrier: BBB), since the junction
between the endothelial cells is extremely tight. Therefore, a glucose-bound polymeric micelle targeting
glucose transporter 1 (GLUT 1), which is localized in the vascular lumen side of cerebral vascular
endothelial cells, was constructed. There was observed a significant accumulation of the micelles in the
brain by crossing the BBB at about 60 times the efficiency of the existing DDS by the precise molecular
design of the micelles, including size and surface glucose density, and the use of active migration of GLUT1
from the vascular luminal side to the brain parenchyma side, synchronizing with a change in the blood
glucose concentration. Eventually, siRNA was successfully delivered into the brain by the glucose-
conjugated micelles, and the expression of enzymes involved in amyloid B (Af) production was reduced to
about 50%. Furthermore, MRNA, known to be fragile in biological milieu, was remarkably stabilized by
micelle loading, and local intracerebroventricular administration of the micelles loaded with mRNA
encoding single chain antibody targeting A attained significant reduction of the amount of AP in mouse
brain. In this way, wide on/off control of disease-related genes becomes feasible, opening a new avenue to
solve long-standing problems in the treatment of neurodegenerative diseases.
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