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Development of a photothermal-induced drug release system using DNA-modified gold
(Graduate School of Engineering, University of Hyogo) OKento Noguchi, Takuya Yuri,
Mitsunobu Nakamura, Tadao Takada

The development of Drug Delivery Systems (DDS) that precisely control the
pharmacokinetics of drugs to minimize side effects while maximizing therapeutic effects is
garnering attention. Particularly, DDS that use light as an external stimulus enable
spatiotemporal control of drug release, and research in this area is actively being conducted. In
this study, we aimed to develop a system that effectively releases drugs by utilizing the
localized heat generated from the interaction between gold nanoparticles (AuNP) and light. We
synthesized DNA-modified gold nanoparticles (AuNP-DNA) and created complexes by
binding AuNP-DNA with DNA intercalators, such as ethidium bromide and daunomycin. Next,
we investigated how these drug molecules are released using the localized heat generated on
the surface of the AuNP due to light absorption. The release of drug molecules was examined
by observing the fluorescence changes of the bound molecules upon dissociation from DNA.
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Fig.1 Drug release from DNA-modified gold nanoparticles through photothermal effect.
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