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Purpose: This study compared and analyzed the physical properties of lenses manufactured by adding SiO, nanoparticles
synthesized by the Sol-Gel method and investigated their utility as a high-refractive-index contact lens material. Methods: SiO,
nanoparticles were manufactured using the Sol-Gel method, and the physical properties were measured by copolymerizing the
synthesized SiO, with 2-hydroxyethyl methacrylatea(HEMA) and N-vinyl-2-pyrrolidone(NVP). Results: Measurements of the
physical properties yielded a refractive index of 1.4351. In academic writing, we avoid the use of tildes (~) to mean “approxi-
mately” or to indicate a range. —1.4554, visible light transmittance of 92.26-95.94%, water content of 30.16-37.05%, contact
angle of 58.75-68.85°, and tensile strength of 0.066-0.144 kgf/mm?. In the S group, as the addition ratio increased, the refractive
index decreased and the water content increased. In the SN group, both the refractive index and water content increased as the
addition ratio increased. Conclusions: Surface analysis confirmed the synthesis of SiO, nanoparticles through scanning electron
microscopy-energy dispersive spectroscopy (SEM-EDS). In the S and SN groups, wettability increased and decreased,
respectively. Therefore, these materials are considered useful for high-water and high-refractive-index contact lenses, respectively.
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Table 1. Percent compositions of polymers(Unit: %)

Sample NVP HEMA EGDMA AIBN  SiO,
Ref-S - 98.81 0.99 0.20 -

S1 - 97.84 0.98 0.20 0.10

S-group S5 - 94.11 0.94 0.19 0.48

S7 - 92.35 0.92 0.18 0.65

S10 - 89.83 0.90 0.18 0.91

Ref-SN  9.09 89.83 0.90 0.18 -
SN1 9.00 88.94  0.89 0.18 0.10
SN5 8.66 85.55 0.86 0.17 0.48
SN7 8.50 83.95 0.84 0.17 0.65
SN10 8.26 81.66 0.82 0.16 0.91
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Fig. 2. Hydrated contact lens samples. A. Ref-SN, B. SN1,
C. SN5, D. SN7, E. SN10
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Wavelength (nm)

Fig. 3. Optical transmittance of samples.
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Fig. 4. Refractive index of samples.
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Fig. 5. Water contents of samples.
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Fig. 6. Contact angles of samples.
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Fig. 7. Contact-angle images of samples. A. S10, B. SN10
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