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The Application of Controllable-releasing Nanocarriers
in Cancer Therapeutics
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Abstract ; Developing an intelligent targeted molecular nanocarrier in cancer therapeutics is one of the research hotspots
in the field of biomedicine. Based on the properties of the drug biomolecules or carriers themselves, chemodrugs can
reach specific tissues. This therapeutics nanocarrier is also known as “molecular train”. The research of nanocarriers
has been developed from single target to multi-target, and from single function to multi-function. Simply passive drug re-
leasing carriers do not allow for more precise treatment in complex cellular microenvironment. However, with the control-
lable releasing nanocarriers, the drug concentration at the targeted sites can be effectively increased and the drug efficacy
can be enhanced. In addition, it can reduce the toxic and side effects on non-targeted tissues, improving the safety of
nanocarriers. The ways to control the release of nanocarriers include pH, enzyme, light, magnetic field and etc. This re-
view mainly introduces the research progress in the construction of controllable drug release nanocarriers.
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Fig.1 Schematic of pH-resoponsive micellar nanocarrier
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Fig.2 Schematic of photo-resoponsivenanocarrier!’’
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Fig.3 Synthetic schematic of the DNAzyme
controllable release nanocarrier!*’}
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(a) The trialkyl-modified surfactant ( TMS) monomer; (b) TMS-
monomers quickly self-assemble into a micelle structure;
(¢) Alkynes are used as a point of attachment for thiolated
DNA molecules through a photo-driven cross-linking step.
Terminal alkynes can introduce DNAzymes to the

structure’ s surface with T4 DNA ligase
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Fig.4 Addressing diagram of single-molecule logic gate

system based on DNA origami'*®]
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KA H B B TR

(‘a) Schematic illustration of magnetic bead-based selection. Only
if the PSEC reaches the correct exit J, would the biotin-modified
T1 exit-b strand be released. Therefore, all wrong paths would be
captured and removed by streptavidin-modified magmatic beads;
('b) Procedure of the release of biotin modification at the exit J by
the PSEC; (¢) AFM characterization of the correct solution after

selection ; ( d) Single-molecule and class-averaged DNA-PAINT

character-ization of the correct solution after selection
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FigS Structure diagram of magnetically controlled
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