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In situ forming gel constructs for
ocular tissue regeneration

Researchers at Stanford University have engineered chemically crosslinked in situ-
forming gels that can mimic corneal stroma. Corneal injury, which affects millions
worldwide, can be effectively treated by corneal transplantation but have limited
effectivity and accessibility due to the global shortage of donor corneas, and the risk
of surgical complication. The inventors have engineered hydrogels, biocompatible,
naturally occurring polymers, for the sutureless replacement of damaged cornea
tissue which aims to improve vision in patients. Compared to other biomaterials
developed for tissue regeneration, these hydrogels are bio-orthogonally crosslinked,
eliminating the need for photo-initiators or reactive side products that would
otherwise limit their clinical use. The researchers demonstrate desirable
biocompatibility, gelation times, and optical and morphological properties in vitro, in
vivo, and ex vivo. They show in corneal wound animal models that gel application
enabled regeneration of corneal cells and decreased scarring, with complete
restoration in corneal curvature.

Stage of Development
The inventors have demonstrated the utility of the biomaterial for cornea repair and
regeneration in vivo using rabbits as an animal model, and are working towards
characterizing its functional effects on vision.

Applications
Regenerative medicine
Tissue engineering
Wound healing



Advantages
More easily administered compared to transplantation, which requires
meticulous dissection and suture placement
Addresses donor corneal supply issues for cornea transplantation
May decrease infection and rejection in patients who require transplants
Does not require initiators or catalysts which would limit their clinical use
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