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Purpose: This study aimed to investigate whether the parameters of soft contact lenses (hereinafter “soft lenses”)
change due to exposure to blue light. Methods: A total of six lenses available on the domestic market were selected
including four hydrogel lenses from FDA groups 2 and 4 and two silicone hydrogel lenses in FDA group 5, and
exposed to emissions from blue light-emitting diodes for 10, 20, and 30 min, respectively. The back vertex power, total
diameter, base curve, center thickness, and water content of the lenses were measured before and after blue light
exposure, and the degree of change was analyzed according to the tolerance of Korean standards (KS). Results:
Hilafilcon B showed the most significant changes after blue light exposure, whereas senofilcon A showed the least
significant changes. Changes in total diameter, base curve, and water content exceeded the KS tolerance in hilafilcon B
and B-t lenses regardless the blue light-exposure time. The back vertex power was only altered in hilafilcon B lenses
after 20 min of blue light exposure. Methafilcon A and A-b lenses only exhibited changes in water content after 20 to
30 min of blue light exposure. Changes in water content were found in narafilcon A and senofilcon A lenses regardless
of blue light-exposure time. Narafilcon A lenses also exhibited changes in total diameter after 10 to 20 min of blue
light exposure; however, no change in the center thickness exceeded the KS tolerance. Conclusions: The parameters
that changed significantly differed for each material when soft lenses were exposed to blue light, and some parameters
exhibited changes exceeding the KS tolerance. Since changes in water content were detected in all soft lenses tested
regardless of the exposure time, soft lens wearers frequently exposed to blue light should consider reducing their
wearing time and lens replacement cycle.
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Table 1. Specification of the contact lenses evaluated in this study

USAN Hilafilcon B Hilafilcon B-t Methafilcon A Methafilcon A-b  Narafilcon A Senofilcon A
Manufacturer Bausch+Lomb INTEROJO Johnson&Johnson Vision
FDA classification Group II Group IV Group V
Total diameter (mm) 14.2 14.2 14.2 14.3
Base curve (mm) 8.6 8.6 8.5
Center thickness (mm) 0.090 0.100 0.080 0.085
Water content (%) 59 55 46 38
Dk/t (Fatt unit) 24 18 20 118 121
Replacement schedule Daily Wear
HEMA + PVP +
Monomer HEMA + NVP Unpublished HENiﬁOIaE;/P silo;a;;;/{é) I:_/[A-t—
EGDMA
Feature Tinted Blue light blocking Generation
X @) x O 2 2
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Fig. 1. Differences in back vertex power between labelled
and measured values of soft contact lenses after
blue light irradiation. A. FDA Group Il, B. FDA
Group IV, C. FDA Group V. The dotted line corres-
ponds to the permissible tolerance in accordance
with Korean standards.

*. statistical significance value between the measured
values at each exposure time at the level of
p<0.05 by Bonferroni.
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Table 2. Statistical analyses of changes in the measured parameters of soft contact lenses after blue light irradiation
using one-way ANOVA

USAN p-value
Lens ] ]

parameters Hilafilcon B Hilafilcon B-t Methafilcon A Methafilcon A-b Narafilcon A Senofilcon A

Back vertex power 0.009" 0.435 0.063 0.692 0.330 0.146

Total diameter 0.013" 0.018" 0.020" 0.000" 0.519 0.052

Base curve 0.006" 0.434 0.718 0.017" 0.586 0.225

Center thickness 0.576 0.744 0.301 0.652 0.019" 0.603

Water content 0.000" 0.078 0.088 0.001" 0.279 0.196

*: *: statistical significance value of the difference between the measured at each exposure time at the level of p<0.05.
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Fig. 3. Differences in base curve between the labelled and
measured values of soft contact lenses after blue
light iradiation. A. FDA Group Il, B. FDA Group IV,
C. FDA Group V. The dotted line corresponds to
the permmissible tolerance in accordance with Korean
standards.
*. statistical significance value between the measured
values at each exposure time at the level of
p<0.05 by Bonferroni.
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Fig. 4. Differences in center thickness between the labelled
and measured values of soft contact lenses after blue
light irradiation. A. FDA Group |l, B. FDA Group IV, C.
FDA Group V. The dotted line corresponds to the
permissible tolerance in accordance with Korean
standards.
*. statistical significance value between the measured
values at each exposure time at the level of p<0.05 by
Bonferroni.
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Fig. 5. Differences in water content between the labelled and
measured values of soft contact lenses after blue light
irradiation. A. FDA Group II, B. FDA Group IV, C. FDA
Group V. The dotted line corresponds to the permissible
tolerance in accordance with Korean standards.

*. statistical significance value between the measured
values at each exposure time at the level of p<0.05 by
Bonferroni.
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