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Objective: To report the result of the ability of a biocompatible photopolymerizable gel to prevent cataract formation after
vitrectomy.

Purpose: To develop a biocompatible photopolymerizable gel to seal off the crystalline lens against oxygen diffusion to avoid
cataract formation after vitrectomy and to test its capability in vitro and in vivo.

Methods: A composite gel was formulated to meet preset criteria: viscoelasticity; spreadability; smoothness; ability to
polymerize in situ; optical clarity; cohesiveness to remain adherent to lens capsule; iso-osmolarity; biocompatibility; oxygen
impermeability; refractive index close to lens; surface energy >40 dyne/cm to avoid protein and cell adhesion; elastic modulus
>40 N/m2 to preserve lens accommodation, and biodurability. The gel was tested on ex vivo porcine lenses for its ability to
prevent cataract formation. The gel was also tested in vivo by injecting pigs’ eyes after 25-gauge vitrectomy. Lens clarity was
compared with vitrecomized but uncoated control eyes for up to 3 months.

Results: Ninety different permutations of the ingredients were tested for their conformity to the required criteria. The optimum
results were obtained by mixing 100 mg/mL PEG (6000 Da) with 10 mg/mL of HA (viscosity 5200 mP.sec) and photoinitiating
under green LED source with Eosin Y/triethanolamine/N-vinylpyrrolidone added to PEG-polymer solutions to complex with
the acrylate groups on the PEG molecules in a 1.2/1 ratio. The resultant clear (265-800 nm) gel had perfect spreadability,
leveling, coverage, durability and cohesiveness with a thermally stable (25-37 °C) refractive index of 1.33, surface energy of 66
dyne/cm, and elastic modulus of 41.4 N/m2. The gel resists protein and cell adhesion, and reduces oxygen diffusion 34 times.
The biogel also proved to be biocompatible with porcine lenses in the ex vivo studies and significantly delayed the development
of lenticular opacities without any apparent side effects.

Conclusion: Formulated biogels can limit oxygen diffusion to crystalline lens. This technology can eliminate tedious head-
down positioning and cataract formation after vitrectomy surgery.
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