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DNA DDS

Molecular Design of Nanostructures with High-Density Nucleic Acid Brushes for
Carrier-Free DDS

AKIYAMA, YOSHITSUGU
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We developed spherical nucleic acids having a core structure of
self-immolative polymer that can undergo disassembly through a self-immolative fragmentation. A poly
(carbamate) PC derivative composed of 4-aminobenzyl alcohol as a repeat unit was treated with
carbonyldiimidazole, followed by conjugation with DNA on a solid support to give a DNA-PC conjugate.

Subsequent cleavage from the solid support and dialysis against water resulted in a self-assembly
of DNA-PC conjugate with a narrow unimodal size distribution in DLS measurements, indicating
formation of nanostructure covered with a dense DNA shell in aqueous solution. The nanostructure
thus obtained may undergo domino-like disassembly of PC that can release 4-aminobenzyl alcohol at
several triggers. More importantly, this methodology leads to the creation of carrier-free DDS by
replacing each unit in the PC with a pharmaceutical drug having a 4-aminobenzyl alcohol
substitution.
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