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Abstract: Hemicellulose-based hydrogels are three-dimensional networks formed by crosslinking
hydrophilic polymers with tunable swelling behavior, acceptable biocompatibility and mechanical
properties,and have received much attention in the field of soft materials especially in hemicellulose-
based materials. Herein, recent advances and developments in hemicellulose-based hydrogels were
reviewed. The preparation methods, mechanism of their gelation process,and the performance of the
hemicellulose-based hydrogels were presented from both chemical and physical cross-linking
approaches, while the differences in various initiation systems such as light, enzyme, microwave
irradiation and glow discharge electrolysis plasma in chemical cross-linking were compared. The latest
applications of hemicellulose-based hydrogels in drug-controlled release, wound dressing, water
purification, 3D printing dispersions, etc,were introduced, respectively. Finally, the challenges in the
development of hemicellulose-based hydrogels were summarized briefly and future prospect was also
given, which provides a reference for the synthesis of new hemicellulose-based hydrogels.
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Table 1 Partial modified polymers of hemicelluloses

Material Origin Modifier Modified polymer Reference
AcGGM Spruce GMA AcGGM-MA [15]
Hemicellulose Phyllostachys pubescens ETA Quaternized hemicellulose [16]
Hemicellulose Spruce HEMA-Im HEMA-modified AcGGM [17]
GGM — Laccase/ TEMPO system Oxidized hemicellulose [18]
AcGGM Spruce TBL Thiolated hemicellulose [19]
Hemicellulose Spruce HEMA-monomer HEMA-hemicellulose [20]
Hemicellulose Wood and grasses DTPA DTPA-modified hemicellulose [21]
Hemicellulose Corncob MA., Acetic anhydride AHC,Post-acetylated xylan [22-23]

Abbreviations: O-acetyl galactoglucomannan(AcGGM) ; Glycidyl methacrylate(GMA) ; Maleic anhydride(MA) ; 2, 3-epoxypropyltrimethyl ammonium
chloride(ETA) ; 2-[ ( 1-imidazolyl) formyloxy ] ethyl methacrylate (HEMA-Im) ; Galactoglucomannan ( GGM) ; y-thiobutyrolactone ( TBL) ; Diethylene

triamine pentaacetic acid(DTPA) ; Acylated hemicellulose(AHC)
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Table 2 Partial initiation systems of some hemicellulose hydrogels

Material Initiator Cross-link Solvent Reference
Hemicellulose-MA UV light N-isopropylacrylamide LiCl/DMF [27]
Derivatized xylan UV light N, N'-diallylaldardiamides Distilled water [28]
Hemicellulose-TA conjugate HRP and H:0, HRP and H,0, PBS [29-30]
Xylan Microwave and KPS PVP Distilled water [31]
Hemicellulose GDEP MBA Distilled water [32-33]

Abbreviations; Hemicelluloses-MA ;a derivative of hemicellulose by grafting maleic anhydride; Lithium chlori (LiCl) ; Dimethyl formamide (DMF) ;

Tyramine ( TA); Horseradish peroxidase ( HRP); Hydrogen peroxide ( HyO; ); pH buffer solutions (PBS); Sodium persulphate ( KPS);

Polyvinylpyrrolidone(PVP) ; Glow discharge electrolysis plasma(GDEP) ; N, N'-methylene double acrylamide(MBA)
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Table 3 Hemicellulose-based hydrogels as a drug carrier
Release type Cross-link Release medium  Reference
Salt,pH and MBA PBS [7]
organic solvent
pH DCC and DMAP PBS(5.0 [21]

and 7.4)
Temperature MBA NIH3T3 cells [48]
and pH and FBS
Magnetic Epichlorohydrin ~ BSA [50]
Antibacterial Schiff-base Sterile water [51]

reaction

Abbreviations: pH buffer solutions (PBS); N, N'- dicyclohexylcarbod-
iimide(DCC) ;4-dimethylaminopyridine(DMAP) ; Bovine serum albumin
(BSA); Mouse embryonic fibroblasts ( NIH3T3 cells); Fetal bovine
serum(FBS)
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(a)staphylococcus aureus ; (b) escherichia coli
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