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Scope of the Thematic Issue: 

Hydrogels can be created from a large number of water-soluble polymers, including proteins and polysaccharides. 

The 3D structure of these hydrogels is due to crosslinking, which forms an insoluble macromolecular network in the 

biofluid of the environment. Furthermore, the network remains in equilibrium in an aqueous medium due to the 

balance of the elastic forces of the crosslinked polymer and the osmotic forces of the liquid. The chemical 

composition and the crosslink density determine the swelling rate and the permeability of the structure. In addition, 

the crosslinking of hydrogels, which can either be chemical or physical, gives them an elastic response to a given 

stress request.  

Furthermore, the elasticity of these structures, as well as the presence of a large amount of water, allows for a 

resemblance to various living biological human or animal tissues. Their similarity to tissues and their ability to 

form scaffolds for various tissues allow them to be employed in health care and in many biomedical applications. 

As a remarkable class of biomaterials, research on biopolymer-based hydrogels is developing rapidly through the 

innovation and improvement of raw materials, chemical synthesis, preparation methods, formulations, and 

fabrication processes, as well as applications. Moreover, most of the scientific literature shows that studies on 

hydrogels have a bright future. 

This Special Thematic Issue aims to highlight current progress in hydrogels and to present a collection of original 

research and review articles that deal with the development, formulation, characterization, and application of 

hydrogels. 

More specifically, this Special Thematic Issue will cover the following main topics: 

1. 3D bioprinting of hydrogels; 

2. Hydrogels for agricultural and environmental applications; 

3. Hydrogels in tissue engineering and regenerative medicine; 

4. Hydrogels for drug and gene delivery; 

5. Biocompatibility and cell/hydrogel interactions; 

6. Hydrogels and supramolecular chemistry; 

7. Stimuli-responsive hydrogels; 

8. Double network hydrogels. 
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Sub-topics: 

The sub-topics to be covered within the issue should be provided: 

⮚ Extraction, modification, and polymerization; 

⮚ Formulation and characterization; 

⮚ Rheological and mechanical characterization;  

⮚ Morphology, porosity, diffusion; swelling; 

⮚ Bioink, 3D bioprinting and biofabrication; 

⮚ Cell/hydrogel interactions; 



⮚ Drugs loading and delivery. 
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