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Abstract: In this work, we prepared antioxidant contact lenses functionalized with polyphenolic dopamine on the lens
surface. Before introducing the antioxidant dopamine, poly(2-hydroxyethyl methacrylate) (pHEMA) lens was synthesized
by copolymerizing 2-hydroxyethyl methacrylate (HEMA) and ethylene glycol dimethacrylate (EGDMA). The pHEMA
lens surface formed an interpenetrating hyaluronic acid network structure, and the carboxylic acid of hyaluronic acid
polymer was coupled with dopamine, finally yielding antioxidant contact lens. The prepared antioxidant lens showed a
high optical transparency, and better water content and surface hydrophilicity than those of pHEMA lens. The antioxidant
activity of the antioxidant contact lens was about 80% higher than that of the pHEMA lens (12.6%), as characterized by
2,2-diphenyl-1-picrylhydrazyl and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) radical scavenging assays.
These antioxidant results are equivalent to more than 98% of the ascorbic acid antioxidant activity.
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Figure 1. Antioxidant mechanism of dopamine unit through oxi-
dation of catechol into ortho-quinone.
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dimethacrylate(EGDMA),  2,2-azobis(2-methylpropionitrile)
(AIBN), 2,2-diphenyl-1-picrylhydrazyl(DPPH), 2,2'-azino-bis
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dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(EDC-
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Scheme 1. Synthesis of antioxidant contact lenses via an interpenetrating polymer network formation and dopamine-coupling.

Figure 2. "H NMR spectra of hyaluronic acid modified with adipic
dihydrazide.
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Figure 3. Absorbance spectrum of Dopa-HA-IPN lens.
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Table 1. Transmittance of Dopa-HA-IPN Lens

Type 280-315 nm 315-400 nm  400-780 nm
M (UVB) (UVA) (vis)
Transmittance 42.8% 83.2% 95.7%

Table 2. Percentage of Water Content (PWC) and Contact
Angle of Lens Samples

Lens sample Average PWC Contact angle

pHEMA lens 38% (£5%) 85.70
HA-IPN lens 55% (+3%) 56.7°
Dopa-HA-IPN lens 41% (+2%) 61.3°

oz A= 2egy) B I8 2 157 34
1598 333190t} d48-2 pHEMA #l=, 3|YF2AES
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FAF A A} & v] 7 (scanning electron microscope, SEM)2-
B3l AlxE A=Eo] $HE ERISKITHFigure 5). 3719] &l
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Figure 5. SEM photographs of (a) pHEMA lens; (b) HA-IPN lens; (c) Dopa-HA-IPN lens.
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Table 3. Absorbance (Radical Scavenging Efficiency) at 517 nm with Time in the Absorption Spectra of Contact Lenses

Time pHEMA lens HA-IPN lens Dopa-HA-IPN lens
(h) Radical scavenging capacity Radical scavenging capacity Radical scavenging capacity
0 2.055 2.055 2.055
0.5 12.6%(+2.7%) 45.5%(+3.2%) 92.8%(+0.9%)
4 4
(a) | PHEMA lens DPPHtest DPPHtest| (b) | HA-PNlens DPPHtest  DPPH test
(0 min) (30 min) (0 min) (30 min)
3 1 = 3+ —
@ g @
= 30 min = 30 min
8 2 — 82 —
<] 5]
7] 7]
£ £
< <
14 14
C Ll T Ll T 1] L 1] L L] T D T Ll L] L] L] L] L L) T L
300 350 400 450 S00 550 €00 650 700 750 @800 300 350 400 450 500 550 €00 €50 70O 750 800
Wavelength (nm) Wavelength (nm)
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(c) | Dopa-HAPNIlens  pppyiiest  DPPH test
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L
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Figure 6. Absorption spectra and radical scavenging reaction in the DPPH solutions of (a) pHEMA lens; (b) HA-IPN lens; (c) Dopa-HA-
IPN lens.
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Table 4. Absorbance (Radical Scavenging Efficiency) at 734 nm with Time in the Absorption Spectra of Contact Lenses

Time pHEMA lens HA-IPN lens Dopa-HA-IPN lens
(h) Radical scavenging capacity Radical scavenging capacity Radical scavenging capacity
0 0.626 0.626 0.626
0.5 24.1%(£2.5%) 83.9%(+2.1%) 99.4%(+0.09%)
1.0 10
(@) PHEMA lens (b HAJPN lens
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Figure 8. Absorption spectra and radical scavenging reaction in the ABTS solutions of (a) pHEMA lens; (b) HA-IPN lens; (c) Dopa-HA-

IPN lens.
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Figure 9. Relative radical scavenging capacities of lens samples in
comparison to ascorbic acid.
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