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Figure 1 Schematic diagram of the synthesis of hydrogels by ionizing
radiation method. (a) Radiation crosslinking of polymers; (b) radiation
polymerization and crosslinking of monomers; (c) radiation grafting
copolymerization of monomers (color online).
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Figure 2 Schematic representation of two-stage synthesis of nanogels.
(a) Polymer solution with concentration higher than the critical one
(chains do overlap); (b) polymer solution as in (a) after gamma
irradiation below the gelation dose; (c) polymer solution as in (a)
irradiated with a dose higher than gelation dose (the lowest dose of
formation of a gel); (d) polymer solution as in (b), irradiated by electron
pulses formation of nanogels [7].
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Figure 4 (a) Synthesis of the monomer AAP and the radiation
copolymerization of NVP and AAP. (b) Preparation process and
proposed formation mechanism of poly(NVP-co-AAP) organogels and
hydrogels [23] (color online).
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Figure 5 Preparation of radiation synthesized nanocomposite hydro-
gels (RNC hydrogel) via gamma irradiation [24] (color online).
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Figure 6 The fabrication process for the nanocomposite hydrogels of
PAAmM-MWNT [25] (color online).
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Figure 7 (a) Schematic diagram and (b) photographs of the preparation of the AG/PAAm double network hydrogel in different synthetic steps. (c)
Photographs of the AG/PAAm double network hydrogels under different force-bearing status [9] (color online).
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Figure 8 Schematic illustration of the radiation preparation of GO;SPNB hydrogel [28] (color online).
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(color online).
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Figure 10 Preparation process and formation mechanism of DNGA by y-ray irradiation [30] (color online).
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Figure 12 Schematic illustration of the preparation, adsorption of
PC,vimBr [22] (color online).
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and with SAH hydrogel (b) [11] (color online).
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Figure 14 Demonstration of the application of poly(NVP-co-AAP) hydrogels as gypsum substitutes to wrap around and support different limbs,

including (a) knuckle, (b) wrist, and (c) shank and foot [23] (color online).
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Research progress of radiation synthesis and application of hydrogels
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Abstract: Hydrogels have wide prospects for application due to their unique three-dimensional network structures and
good material compatibility. With the advantages such as no initiators and high controllability, the synthesis of hydrogels
by ionizing radiation initiation method has attracted much attention. What is more, it can be carried out at room
temperature or even at low temperatures. This review introduces the radiation synthesis methods of hydrogels, including
the radiation crosslinking of polymers, the radiation polymerization and crosslinking of monomers and the radiation
grafting copolymerization of monomers according to the reactivity of monomers and polymers exposed to the high-
energy rays. And the hydrogels’ current application progress in the fields of daily use, industrial and agricultural,
biomedical and energy fields has been summarized in details. Finally the future development direction of this field is
prospected.
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