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Recent Progress in Development of Microcarrier Materials
for Environmental-Responsive Controlled Release

JU Xiaojie, XIE Rui, CHU Liangyin
(School of chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Environmental stimuli-responsive smart microcarrier materials, which can realize self-regulated controlled-re-
lease in response to the change of temperature, pH, magnetic field and special chemicals in external environment, exhibit
excellent superiorities in various fields, such as drug delivery, immobilization of enzyme and cells, and separation and
purification of chemicals. The progress in development of environmental stimuli-responsive smart microcarrier materials are
reviewed, in which the smart gating microcapsules for controlled-release and smart microcapsules for controlled burst-re-
lease are introduced. Especially, the thermo-responsive, glucose-responsive and ion-recognition smart gating microcap-
sules for controlled-release as well as the thermo-responsive, pH-responsive and ion-recognition smart microcapsules for
burst-release are introduced and reviewed systematically. At present, environmental stimuli-responsive smart microcarrier
materials are still in the basic research stage and need intensive study and further development.
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Fig. 1  Schematic representation of smart gating microcapsules for

controlled-release
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Fig. 2 Thermo-responsive release of sodium chloride from the

PNIPAM-grafted microcapsules
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Fig. 3 The controlled-release principle (a) and controlled-release

behavior (b) of the glucose-sensitive microcapsules
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Fig. 4 The controlled-release principle (a) and controlled-release

results (b) of the ion-recognition microcapsules
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Fig. 5 Microfluidic preparation of superparamagnetic thermo-responsive microcapsule for burst-release
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device for generating W,/0,/W,/0, triple emulsions and (b) thermo-responsive microcapsule for burst-release
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