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Abstract Ultraviolet rays, which have wavelengths smaller than 400 nm, are very harmful to the eyes.
Recently, high-energy visible light was also revealed to be harmful to retinal cells. Therefore, polymer
eyeglass lenses that can block UV and high-energy visible light are needed for eye health. In this study,
high-refractive-index polymer eyeglass lens, n=1.67, were manufactured using the injection-mold method
with the m-xylene diisocyanate monomer, 2,3-bis((2-mercaptoethyl)thio)-1-propanethiol monomer,
benzotriazole UV absorber, release of alkyl phosphoric ester, dye mixture of CI solvent violet 13, and
catalyst of dibutyltin dichloride mixture. A multi-layer anti-reflection coating was applied to
manufactured polymer eyeglass lenses for both sides using an E-beam evaporation system. The optical
properties of the manufactured lenses with the UV and high-energy visible light-blocking function were
analyzed by UV-visible spectrophotometry. As a result, the polymer eyeglass lens with a UV absorber of
0.5 wt. % blocked 99% of UV and high-energy visible light shorter than 411 nm. The average
transmittance of the polymer eyeglass lens with a UV absorber of 0.5wt.% was 97.9% in the range of 460
~ 660 nm for photopic eye sensitivity higher than 10%. Therefore, clear image acquisition in photopic

vision is possible.
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Table 1. Characteristics of sunlight(UltraViolet Rays, Visible Light, InfraRed Rays)

Wavelength Energy per Photon Characteristics
uvC 100 ~ 280 nm 12.40 ~ 4.42 eV Completely absorbed by the atmosphere
N - Mostly absorbed by the atmosphere (reached to the Earth’s surface only
UVB 280 ~ 315 nm 445 ~ 394 eV small amount of UVB, dependent on cloud cover)
’ P 0,
UVA 315 ~ 400 nm 3.04 ~ 3.10 eV Reached to.the Earth’s surface more than 95% of UVA
(3% of sunlight)

Visible Reached to the Earth’s surface

Light 400 ~ 760 nm 3.10 ~ 1.63 eV (44% of sunlight)
Infrared Reached to the Earth’s surface

Rays longer than 760 nm smaller than 1.63 eV (53% of sunlight)
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Table 2. Response of human ocular structures
(cornea, lens, retina) to sunlight

Response characteristics to sunlight
Cornea | Transmits radiant energy only at 295 nm or greater
Absorbs most radiant in the wavelength range of 300
Lens
~ 400 nm
. Damaged by 411 nm blue light at higher irradiance
Retina .
or shorter wavelength light
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F(CI Solvent Violet 13) 0.4wt%, °©|FshigzxA
(dibutyltin dichloride)©& ©]Fo]R Zu4] 0.015wt%2]
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Fig. 1. Transmittance of polymer eyeglass lenses with
n=1.67 and UV/high energy blue light blocking
function
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Fig. 2. Magnified transmittance of polymer eyeglass
lenses with n=1.67 and UV/high energy blue
light blocking function
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Fig. 3. Reflectance of polymer eyeglass lenses with
n=1.67 and UV/high energy blue light
blocking function
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Fig. 4. Photographs of polymer eyeglass lens with
various manufacturing conditions: (a) without
UV absorber & ARC, (b) without UV absorber
& with ARC, (c) with UV absorber 0.5wt% &
without ARC, (d) with UV absorber 0.5wt% &
ARC, (e) with UV absorber 1.0wt% & without
ARC
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