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Magnetic Hydrogel: A High-performance, Multi-application Material
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Abstract: With magnetic nanoparticles as a pivotal role, the magnetic nanocomposite hydrogel has excellent me-
chanical properties, good biocompatibility, and rich magnetism. Therefore, the magnetic hydrogels can be used
in many fields productively, such as magnetic resonance imaging (MRID) , hyperthermia treatment, environmen-
tal governance and promotion of stem cell differentiation. Based on the current research progress, the physical
and chemical properties of the nanocomposite hydrogel, the characteristics and preparation methods of magnetic
nanoparticles as the pivotal component, and the research progress of magnetic hydrogels in application and de-

sign strategies were briefly introduced in this review. At the same time, from the perspective of the above appli-

cations, future challenges and development were also proposed.
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Figure 1 Schematic diagram of magnetic

hydrogel application
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Figure 2 Polymer substrates commonly used in

the preparation of hydrogels
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Table 1 Methods for preparing magnetic nanoparticles and their advantages and disadvantages
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method (b), thermal decomposition method (¢), sol-gel method (d)
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Figure 5 Different preparation methods of magnetic hydrogel: mixing method (a,b), chemical precipitation

method (¢). osmose process (d) . grafting method (e)
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Figure 7 Magnetic hydrogel used to treat tumor recurrence after surgery, from left to right, the schematic

diagram of the structure of the hydrogel and the process for the treatment of postoperative tumor recurrence

are shown. (Reprinted with permission from Ref. [64]; Copyright 2019 John Wiley and Sons)
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Figure 8 The schematic diagram for drug control and release during therapy with medicine
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Figure 9 Application of magnetic hydrogel in tissue engineering. (a) Schematic diagram of the surgical procedure.

(b) X-ray image of two neighboring bone defect sites implanted with WH and MWH, respectively.

(¢) Micro-CT reconstructed models of the femoral defects treated with MWH (upper) and WH (bottom) scaffolds.

Red arrows indicate the new bone ingrowth into the MWH scaffold. (Reprinted with permission from Ref. [82];
Copyright 2021 John Wiley and Sons)
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