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            Abstract
Degradation-induced swelling in implanted hydrogels can cause severe adverse reactions in surrounding tissues. Here, we report a new class of hydrogel with extremely low swelling pressure, and demonstrate its use as an artificial vitreous body. The hydrogel has ultralow polymer content (4.0â€‰g lâˆ’1), low cytotoxicity, and forms in situ in 10â€‰minutes via the crosslinking of clusters of highly branched polymers of tetra-armed poly(ethylene glycol) prepolymers. After injection and gelation in the eyes of rabbits, the hydrogel functioned as an artificial vitreous body for over a year without adverse effects, and proved effective for the treatment of retinal detachment. The properties of the hydrogel make it a promising candidate as an infill biomaterial for a range of biomedical applications.
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                    Figure 1: Gelation process and properties of the conventional Tetra-PEG hydrogel and of the oligo-Tetra-PEG hydrogel.[image: ]


Figure 2: Synthesis and phase diagram of the oligo-Tetra-PEG hydrogel.[image: ]


Figure 3: Characterization of the oligo-Tetra-PEG and Tetra-PEG hydrogels.[image: ]


Figure 4: Biocompatibility of the oligo-Tetra-PEG hydrogels.[image: ]


Figure 5: Applicability of the oligo-Tetra-PEG hydrogels as artificial vitreous bodies.[image: ]


Figure 6: Fundus photography of rabbit eyes, with or without retinal detachment, after injection of the oligo-Tetra-PEG hydrogel.[image: ]
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