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Abstract 

Refractive index (RI) is an important parameter for contact lens biomaterials. In this 

paper, a novel polymerizable-group capped ZnS nanoparticle (NP) was synthesized 

by chemical link between hydroxyl group on the surface of ZnS (ME-capped) and 

isocyanate group of polymerizable molecule of 2-isocyanatoethyl methacrylate. Then 

the ZnS NP copolymerized with monomer of 2-hydroxyethyl methacrylate (HEMA) 

and N,N-dimethacrylamide (DMA) to prepare high refractive index hydrogel contact 

lens with high content of inorganic ZnS NP. Increasing polymerizable-group capped 

ZnS content in the hydrogels improved its RI value and mechanical properties, 

however decreased slightly its transmittance, equilibrium (ESR) and lysozyme 

deposition on the hydrogel surface. The ZnS-containing hydrogels possessed good 

cytocompatibility and in vivo biocompatibility in rabbit eyes, demonstrating a 

potential application as high RI ocular refractive correction biomaterial. 
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1. Introduction  

Vision correction using a contact lens has became a widely used way for many 

people suffering from vision errors due to myopia, hyperopia, presbyopia, and 

astigmatism all over the world. Ideal contact lens material should be biocompatible, 

transparent, oxygen permeability, good mechanical strength, and high refractive 

index (RI)[1]. Nowadays, it is still a huge technology challenge to fulfill all these 

requirements. To suit the application as contact lens, hydrogels either pHEMA-based 

or silicone-based ones have gained increasing attention, in which large quantities of 

water make them similar to soft tissues possessing high permeability to 

water-soluble metabolites including glucose, oxygen, and so forth[2,3]. However, high 

water content hydrogels have commonly low refractive index and mechanical 

weakness, which make the lens has to be cut thicker to meet refractive requirement 
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