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Research Progress and Prospects of Stimulus Responsive Drug Carriers
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Abstract: Stimulus responsive drug carriers can sense endogenous (pH, redox, enzyme, glucose) or exogenous (temperature, light,
ultrasound, magnetic/microwave, electricity) signals, achieving targeted and controllable drug release, thus solving the problems of
poor selectivity and high toxicity of traditional carriers. This article summarizes the representative research results in recent years,
introduces the design ideas, carrier materials (natural/synthetic polymers, inorganic nanoparticles, supramolecular assemblies), and
functionalization methods of various stimulus response systems. For example, pH sensitive polymers, reduction sensitive prodrugs,
glucose sensitive hydrogels, temperature sensitive vesicles, photothermal PdPt nanoparticles, ultrasound sensitive micelles, Janus
magnetic targeting carriers, electrical stimulation microspheres, etc. Innovations in new materials such as MOF self sacrificial
templates, columnar aromatic supramolecular vesicles, and red blood cell membrane camouflage have improved stability and targeting.
The combination of multiple stimuli responsiveness and integrated diagnosis and treatment has become a development trend, which
provides comprehensive guidance for the rational design and clinical application of intelligent delivery systems.
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