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Abstract: In this work, we prepared antioxidant hydrogel contact lenses based on a hindered amine light stabilizer
(HALS) which is 1,2,2,6,6-pentamethylpiperidin-4-yl methacrylate. The synthesis of the antioxidant hydrogel contact
lenses was performed via the copolymerization of HALS monomer, 2-hydroxyethyl methacrylate and ethylene glycol
dimethacrylate. Three contact lenses were prepared by varying the weight ratio (3, 5, 7%) of HALS monomer. Although
the HALS group was incorporated in the hydrogel contact lenses, the prepared lenses exhibited visible light transmittance
and water content similar to conventional hydrogel contact lenses without HALS group. The antioxidant activities of the
HALS-based lenses were evaluated using 2,2-diphenyl-1-picrylhydrazyl radical scavenging assay. Consequently, the anti-
oxidant lenses showed more than 25% higher radical scavenging activities than that (52.2%) of a control lens without
HALS group. These values are more than 80% of the antioxidant activity of ascorbic acid, which is well-known as an
antioxidant.
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Figure 1. Transmission spectra of control lens and antioxidant
lenses.
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Scheme 1. Synthesis of antioxidant contact lenses via copolymerization of HEMA, EGDMA, and HALS. The photo is the lens after copo-
lymerization.
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Table 2. Percentage of Water Content (PWC) of Lens Samples (unit: %)
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Lens sample Ist 2nd 3rd 4 5 PWC
Control lens 40 38 40 41 40 40
Lens sample 1 41 41 43 39 39 41
Lens sample 2 42 38 39 44 39 40
Lens sample 3 40 39 41 43 41 41
4
(a) Control Lens 0 hour ‘:b) Lens sample 3 0 hour
0.5 hour o
34
4 hour
@ P
g 9 hour
E 2_ 15 it
=1
£
<
14
D L] T L) L) L] L] L] L) L L) T T T T L L L L] L -
300 350 400 450 500 550 600 650 700 750 BOO 300 350 400 450 500 550 800 650 700 750 800
Wavelength (nm) Wavelength (nm)
(c)

| OO

DPPH radical

DPPH

: s radical scavenging
NO,

O\_ED-

&

DF'PH-CH:,

Z—Z

Figure 2. Absorption spectra of (a) control lens; (b) lens sample 3 as a function of time; (c) radical scavenging reaction of DPPH solution.
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Table 3. Absorbance (Radical Scavenging Efficiency) at 517 nm with Time in the Absorption Spectra of Lens Samples

Time Control lens absorbance

Lens sample 1 absorbance

Lens sample 2 absorbance Lens sample 3 absorbance

(h) (Radical scavenging capacity) (Radical scavenging capacity) (Radical scavenging capacity) (Radical scavenging capacity)

0 243 231 231 2.14
0.5 1.71 (29.7%) 1.35 (41.6%) 1.31 (43.3%) 1.18 (44.9%)
2 1.48 (39.0%) 1.13 (51.1%) 1.05 (54.6%) 0.97 (54.7%)
4 1.38 (43.1%) 1.04 (54.9%) 0.95 (58.9%) 0.86 (59.8%)
6 1.32 (45.2%) 0.97 (58.0%) 0.90 (61.0%) 0.75 (64.3%)
9 1.27 (47.7%) 0.91 (60.6%) 0.84 (63.6%) 0.70 (67.3%)
15 1.16 (52.2%) 0.52 (77.5%) 0.27 (88.3%) 0.30 (86.0%)
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Figure 3. Radical scavenging capacities of lens samples as a func-
tion of time. The error bars indicate the maxima and minima
obtained from DPPH assay experiments.
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Figure 4. Relative radical scavenging capacities of lens samples in
comparison to ascorbic acid.
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