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The field of ophthalmic biomaterials has become firmly established as an integral and essential part of ocular tissue engineering and regenerative ophthalmology. Beyond prosthetic replacements or devices, novel ophthalmic biomaterials are being developed where their bulk structure and /or surface are manipulated chemically or biochemically. Amongst such materials, fibroin and sericin–the main polypeptidic components of the silk produced by the larvae of domesticated silk moth (Bombyx mori)–have been investigated as potential biomaterials for a range of applications. The purpose of this keynote presentation is to describe the research and developmental work on silk fibroin (BMSF) and silk sericin (BMSS) carried out over the past decade in the author’s laboratory. The aim of our work was to promote and assess these proteinaceous materials as biomaterials for the tissue engineering of the eye. The silk proteins present a series of desirable properties: can be processed into a variety of forms, are not cytotoxic, elicit low immune response, are permeable for fluids and biomolecules, and degrade protractedly in physiologic media without accumulation of debris. The feasibility of utilizing silk proteins as materials for reconstructing tissues of clinical significance in the human eye was reported for the first time by our group, when we demonstrated that primary human corneal epithelial cells attach and proliferate on BMSF membranes at levels comparable to those observed on traditional substrata. Subsequent work has established BMSF as a functional substratum of significant potential in ocular tissue engineering. Our work extended to BMSS, to the fibroin produced by a wild silk moth, and to modified BMSF. We have reported extensively on the evaluation of silk proteins as substrata for corneal cells (epithelial, limbal epithelial, limbal mesenchymal stromal, endothelial), and retinal pigment epithelial cells.
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Figure: Templates made from BMSF. A: thin film; B: ultrathin porous film; C: fibrous mat; D: patterned film; E: porous sponge (freeze-drying); F: fibrous meshwork (electrospinning). [Adapted form Harkin et al., 2011].
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