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            Abstract
With the worldâ€™s focus on reducing our dependency on fossil-fuel energy, the scientific community can investigate new plastic materials that are much less dependent on petroleum than are conventional plastics. Given increasing environmental issues, the idea of replacing plastics with water-based gels, so-called hydrogels, seems reasonable. Here we report that water and clay (2â€“3â€‰per cent by mass), when mixed with a very small proportion (<0.4â€‰per cent by mass) of organic components, quickly form a transparent hydrogel. This material can be moulded into shape-persistent, free-standing objects owing to its exceptionally great mechanical strength, and rapidly and completely self-heals when damaged. Furthermore, it preserves biologically active proteins for catalysis. So far1 no other hydrogels, including conventional ones formed by mixing polymeric cations and anions2,3 or polysaccharides and borax4, have been reported to possess all these features. Notably, this material is formed only by non-covalent forces resulting from the specific design of a telechelic dendritic macromolecule with multiple adhesive termini for binding to clay.
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                    Figure 1: 
                        Schematic structures of dendritic G
                        n
                        -binders (
                        n
                         = 1â€“3) and a monodendron analogue of G3-binder (PEG-G3-dendron).
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Figure 2: 
                        Non-covalent preparation of hydrogels.
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Figure 3: 
                        Rheological properties (20â€‰Â°C) of hydrogels.
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Figure 4: 
                        Shape-persistent, free-standing macroscopic objects moulded from a hydrogel.
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Figure 5: 
                        Catalytic activities of myoglobin in hydrogels.
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        Editorial Summary
Solid progress for hydrogels
Hydrogels are mouldable polymeric materials made mostly of water, used for example as cell tissue cultures and in prosthetics. Hydrogels held together by non-covalent interactions usually have poor mechanical properties, whereas the rather stronger covalently bonded hydrogels cannot self-heal if cut and tend to be brittle. The idea that water-based hydrogels might be developed as environmentally friendly substitutes for conventional petroleum-based plastics in some applications, bringing novel properties with them, comes a little closer with the development of a supramolecular (non-covalent) hydrogel that is a solid thanks to the presence of small quantities of non-water ligands â€” 3% clay and tiny amounts of an organic binder. This new gel is capable of self-healing, is exceptionally resilient and can be moulded into free-standing shapes that can also be fused together to form more complex architectures.
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