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Advances in DNA origami intelligent drug delivery systems
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Abstract: DNA origami is a powerful technique for generating nanostructures with dynamic properties and
intelligent controllability. The precise geometric shapes, high programmability, and excellent biocompatibility
make DNA origami nanostructures an emerging drug delivery vehicle. The shape, size of the carrier material, as
well as the loading and release of drugs are important factors affecting the bioavailability of drugs. This paper
focuses on the controllable design of DNA origami nanostructures, efficient drug loading, and intelligent drug
release. It summarizes the cutting-edge applications of DNA origami technology in biomedicine, and discusses

areas where researchers can contribute to further advancing the clinical application of DNA origami carriers.
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Figure 1 The shape design of DNA origami. A: 2D plane structure (star, disk with three holes, triangle); B: Square box; C: Icosahedral
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Figure 2 Drug loading and release. A: DOX can non-covalently
bind to double-stranded DNA through intercalation into the helix;
B: BMEPC molecules are assembled by electrostatic adsorption;
C: Icosahedron encapsulates nanoparticles. DOX: Doxorubicin;

BMEPC: 1,1-bis(3-Methyl-4-epoxyphenyl) cyclohexane
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Figure 3 Responsive drug release. A: Responsive latches on 3D
origami can be exploited to deliver cargo selectively in response to
a change in pH; B: Drugs can be release from DON in response to
reduction activity; C: Drugs can be release from DON by light-
mediated cleavage of photolabile linkers. DON: DNA origami
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Figure 4 FA-tDON is used for rheumatoid arthritis (RA) targeted therapy. A: Rational design and proposed RA therapeutic mechanism of

FA-tDONs nanomedicine; B: In a mouse model of RA, FA-tDON effectively alleviates inflammatory cell infiltration, synovial inflamma-

tion, and cartilage damage. Adapted from Ref. 67 with permission. Copyright © 2022, American Chemical society
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Figure 5 DNA origami nanoantenna for early diagnosis and intelligent treatment of acute kidney injury (AKI). A: Schematic illustration of

DNA origami nanoantenna for early diagnosis and smart treatment of AKI; B: The weight data showed that DNA origami nanoantennas had

good efficacy in improving AKI. Adapted from Ref. 73 with permission. Copyright © 2022, American Chemical society
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