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Development of hayabusa-type nanomachines

Anraku, Yasutaka
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In this study, we developed nanomachines capable of passing the blood-brain
barrier to collect brain molecules and transport them back into the bloodstream. Specifically, we
investigated (1) the development of nanomachines that undergo structural changes in response to the
brain environment to collect brain molecules, and (2) the development of nanomachines that return
from the brain into the bloodstream. First, we synthesized novel block copolymers with the desired
functions. Regarding (1), we confirmed that polymer micelles with a diameter of approximately 30 nm
in the blood environment transform into polymer vesicles with a diameter of approximately 150 nm in
the brain environment. We also confirmed that these structural changes enable the sampling of
neurotransmitters. As for (2), we succeeded in developing nanomachines capable of moving the
micelles from the brain into the bloodstream by incorporating Fc fragments on their surface.
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