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Purpose: The purpose of this study was to analyze and compare the physical properties of lenses manufactured using
cerium (IV) oxide (CeO,) nanoparticles synthesized by thermosynthesis and to evaluate their applicability as a high-functional
contact lens material. Methods: CeO, nanoparticles were prepared by a non-aqueous low temperature thermosynthesis
method. The synthesized CeO, nanoparticles were copolymerized with 2-hydroxyethyl methacrylate (HEMA) to measure
the physical properties of the lens polymer. Results: The synthesized CeO, nanoparticles were assessed using scanning
electron microscopy and electron dispersive spectroscopy. As a result of measuring the physical properties of the
manufactured lens, the UV-B transmittance of the contact lens to which Ref and various ratios of nanoparticles were
added was 67.07-79.80%, the refractive index was 1.4341-1.4388, the moisture content was 38.99-39.57% and the tensile
strength was 0.0616-0.1410 kgf/mm?. Conclusions: Hydrogel contact lenses containing CeO, nanoparticles had improved
refractive index and tensile strength, and the UV-B blocking rate was increased with increasing nanoparticle content.
Additionally, the polymerization stability and durability of the lens improved. Thus, CeO, nanoparticles can be used as a
high-functional hydrogel lens material with various advantages.
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Fig. 1. CeO, nanoparticle sample.
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Table 1. Percentage compositions of samples (unit: %)

HEMA EGDMA AIBN PVP CeO, TOTAL

Ref. 99.30  0.50 0.20 - - 100.00
C.1 97.28 0.50 0.20 2.00 0.02  100.00
C2 97.25 0.50 0.20 2.00 0.05  100.00
C3 9720  0.50 0.20 2.00 0.10  100.00

HEMA, 2-Hydroxyethyl methacrylate; EGDMA, Ethylene glycol
dimethacrylate; AIBN, 2,2°-Azobis (2-methylpropionitrile); PVP,
polyvinylpyrrolidone
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Fig. 2. Scanning electron microscopy and energy dispersive spectroscopy images of samples.
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Fig. 4. Spectral transmittance diagrams of samples.
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