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Abstract

Eyes are one of the most important organs of human body. They can be exposed to the external environment directly for a long time because of its unique defense system, such as blink reflexes, tear, and cornea. They can protect eyes from the infections caused by microorganisms and particles in the environment. Among them, the protein in tear is an important antibacterial component and can maintain the function of the eyes. If lacking in tear protein, the worst is being blindness. Due to the unique optical properties and high biocompatibility, gold nanoparticles have become a very popular and novel technology in the medical field today. For example, gold nanoparticles can be used as drug carrier. The surface biomodification technology of gold-sulfur bonds can make gold nanoparticles have a great prospect for development. In recent years, there is no research on the interaction between gold nanoparticles and tear. This study will let gold nanoparticles into the environment of tear to explore what will happen to gold nanoparticles. By using SDS-PAGE to analyze the formation of major protein on the surface of gold nanoparticles, and using absorption spectroscopy and gel electrophoresis to further understand its effect on the stability of gold nanoparticles that can provide for research on ophthalmology in future.

This study have shown that there are two kinds of proteins that can be adsorbed on the surface of gold nanoparticles. And also are the protein in tear that mainly resists foreign substances, lactoferrin and lysozyme. There is a competition between them. Furthermore, Lysozyme can destroy the stability of gold nanoparticles with(at?) low concentration. However, lactoferrin has the characteristic that can let gold nanoparticles more stable and more active adsorption capacity. While the accumulation of lactoferrin on the gold nanoparticles at a concentration of 4 µM, it will have a dense structure. It can not only enhance the stability of the gold nanoparticles, but also prevent the destruction of the gold nanoparticles by lysozyme. This studies have found that the use of lactoferrin as protective agent may increase the lifespan of gold nanoparticles as eyedrops drug carriers. At the same time, it was proved that the effects in the difference concentration of lactoferrin and lysozyme on the stability of the gold nanoparticles can be analyze simply by gel electrophoresis. This result will provide a basis for detecting whether the composition of tear is normal in the future.
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