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Fig. 1 Take ZIF-8 as an example to illustrate the main advantages of MOFs

in stimulus-responsive drug delivery systems?)!
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Fig. 2 (a) pH-sensitive materials; (b) pH-responsive cleavable bonds; (c) protonation-induced coordination bond
cleavage; (d) host-guest interactions!?’!
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Fig. 3 Schematic representation of HA/a-TOS@ZIF-8 construction depicting pH-responsive a-TOS delivery!?’!
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Fig. 4 Schematic illustration of redox-responsive MOFs reproduced!!
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Fig. 5 Mechanisms of ATP-responsive drug release: (a) formation of ATP-aptamer complexes;
(b) formation of ATP-ion complexes!™!
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Fig. 6 Utilization of ATP-responsive ZIF-90 for cytosolic protein delivery and genome editing!**!
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ABSTRACT: Cancer is one of the main causes of death, and current cancer treatment methods face many
challenges. Treatment methods based on nanomaterials have thus emerged. Metal-organic frameworks
(MOFs) possess characteristics such as high specific surface area, high porosity, and adjustable structure,
and they have broad application prospects in cancer treatment. Using MOFs as carriers for
stimuli-responsive anticancer drugs integrates the structural advantages of MOFs with stimuli-responsive
functions. They can precisely regulate the drug release kinetics to make it adaptable to specific biological
conditions. This precision helps with targeted and sustained drug delivery, improves the therapeutic effect,
minimizes side effects to the greatest extent possible, and enhances safety. This article reviewed the
research progress of MOFs in stimuli-responsive anticancer drug delivery systems by classifying them into
two aspects: endogenous (pH, temperature, redox, adenosine triphosphate-responsive types) and
exogenous (light, magnetic field, ultrasound-responsive types) stimuli. This manuscript introduced the
characteristics of MOFs, reviewed the application principles and research examples of various
stimuli-responsive MOFs in drug delivery, and demonstrated the huge potential of MOFs in cancer
treatment.

Keywords: metal-organic frameworks; stimuli-responsive; anticancer drug delivery
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