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5 T3 S=AE P4 §, 2-hydroxyethyl methacrylate(HEMA), ethylene glycol dimethacrylate(EGDMA),
2-methacryloyloxyethyl phosphorylcholine((MPC)#2] F5¢S B3l ditst FHEANZE At A= 4 A,
ZIR FA%E 0.1, 0.3, 0.5%= 2H3IHIL, MPCE 5%= 37830, 339] A= FH8lGith Alxd d=Ee
90% ool 7MAEA FakeS Bt 50% o] Fradt W AHFH(55%-63)2 Fl wl= Mol FIEe
& 3T B 2 BAWE ol&ste] st S-S SRIs At 0.1% =9
Aol W 1A 270l 90% 7 SRS & 5 JlSlvh 2 A okiFE|Ake] ksl Zle ]
08%] SNFsHe Ao A2y TaEN= 953 A} S Leri
Abstract: In this work, we prepared antioxidant hydrogel contact lenses through the copolymerization of a synthesized
dopamine monomer, 2-hydroxyethyl methacrylate (HEMA), ethylene glycol dimethacrylate (EGDMA) and 2-meth-
acryloyloxyethyl phosphorylcholine (MPC). Three contact lenses were made by varying the weight ratio (0.1%, 0.3%,
0.5%) of dopamine monomer at a 5 wt% of MPC. The prepared lenses exhibited visible light transmittance values higher
than 90%. In addition, they exhibited high water contents of about 50% and low contact angles (55°-63°), which indicated
excellent hydrophilicity. The antioxidant activities were evaluated using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging assay. The antioxidant lenses removed most of DPPH radicals within 1 h. The measured antioxidant activities
are comparable to 98% of ascorbic acid. Consequently, the prepared antioxidant contact lenses showed excellent anti-
oxidant activities, although a small amount of dopamine group was employed.

Keywords: hydrogel, contact lenses, antioxidant, dopamine, radical scavenging assay.
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ME. 2 Aol AHE Al 9FE<] 2-hydroxyethyl meth-
acrylate(HEMA), dopamine hydrochloride, ethylene glycol
dimethacrylate(EGDMA), 2,2-azobis(2-methylpropionitrile)
(AIBN), 2,2-diphenyl-1-picrylhydrazyl(DPPH), Na,B,O;-10H,0,
methacrylic anhydride, 2-methacryloyloxyethyl phosphoryl-
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choline(MPC)Z- Sigma-AldrichAF2HE -1 8ke] A glo]
ARE-3F3AT

SOgl chERY| &HM.2 10 g9 Na,B,0; 10H,09} 5g9]
Na,COy& 995 200 mLE ©|7] ¥ 500 mL Z&H2==9
A7k &, X7 9 2292 AEgit) o], AAE F
AR %, 5¢2] dopamine hydrochlorideE 23 30%7F oL
dhgic), B g3} w2, 4 mL2] methacrylic anhydride S
21 mL¢] tetrahydrofuran(THF)el| o] &8-S A %3t} 0=
o4, dopamines &-f-3= 8-l methacrylic anhydride
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sto] Tabyl SRS A gt & 80%. 'H NMR (500
MHz, DMSO-d;, 8, ppm): 8.64 (s, 2H, -OH), 7.92 (t, 1H,
-NHC=0), 6.43-6.64 (m, 3H, Ph), 5.62 (s, 1H, CH,=C-
CH;), 5.30 (s, 1H, CH,=C-CHj), 3.22 (m, 2H, -CH,-CH,-
NH-), 2.55 (t, 2H, -CH,-CH,-NH-), 1.85 (s, 3H, CH,=C-
CH;). ®C NMR (125 MHz, DMSO-d,, 8, ppm): 167.34,
145.06, 143.50, 140.09, 130.31, 119.22, 118.79, 115.99,
115.49 (aromatic), 40.97, 34.61, 18.65. M,/M,=1.01. High-
resolution & FEA Az} AAkgh: 221.11, 4 3% 221.11
(M]', 222.11 [M+H]". 4243}, A4 C, 65.14; H,
6.83; N, 6.33, 243} C, 65.17; H, 6.86; N, 6.33.

st ZEEHAX M=, S AT EFAEE o
3} 7ro] A3ttt WA A2 AIBN 0.012 gt 7k Al Q)
EGDMA 0.012 g, MPC 0.15 g(5 wt%)2>-2 I3t =3}
9l g 2] FH%E 0.1, 0.3, 0.5%Z M3 A7 359
A= A 55 A XA Table 10 LFERS nfe} 7ol 7} A]
SES vlo|gel A 5, 7 EFEAS 308 Bt 2=
3} At F81E SRS 4 polypropylene (PP)
o] =Yg F, 582 poly(butylene terephthalate)(PBT)
EC= et o]F, 255 90°CE FAISH QB4 417
B FETS FHEAL AxH A=EL FYIT T

(023 mm)E YERHATE

Table 1. Amounts of Added Reactants for Radical Polymerization

(unit: g)
Lens 1 Lens 2 Lens 3
(0.1%-dopamine) (0.3%-dopamine) (0.5%-dopamine)
HEMA 2.823 2.817 2.811
EGDMA 0.012 0.012 0.012
AIBN 0.012 0.012 0.012
Dopamine 0.003 0.009 0.015
monomer
MPC 0.15 0.15 0.15
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Scheme 1. Synthesis of antioxidant contact lenses via copolymer-
ization of HEMA, EGDMA, dopamine monomer and MPC.
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Figure 1. (a) Transmission spectra; (b) photos of antioxidant contact
lenses.

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

sel;rflr;l)sle Ist 2nd 3rd A;%\r/acge
Lens 1 50.7% 51.9% 49.1% 50.6%
Lens 2 50.2% 54.3% 50.9% 51.8%
Lens 3 46.4% 51.0% 51.0% 49.5%
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Figure 2. Contact angles of water droplets on antioxidant contact lenses.
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Figure 3. Absorption spectra of antioxidant contact lenses as a function of time. The photos indicate the color change of DPPH solution with

time.

Table 3. Absorbance (Radical Scavenging Efficiency) at
517 nm with Time in the Absorption Spectra of Lens Samples

Lens 1 Lens 2 Lens 3
Time absorbance absorbance absorbance
(min) (Radical scavenging (Radical scavenging (Radical scavenging
capacity) capacity) capacity)
0 1.739 1.739 1.739

30 0.426 (75.5%)
60 0.179 (89.7%)

0.183 (89.5%)
0.190 (89.1%)

0.193 (88.9%)
0.197 (88.7%)
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Figure 4. Radical scavenging capacities of antioxidant contact
lenses relative to ascorbic acid.
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Figure 5. Absorption spectra and photos of antioxidant contact lens
(lens-3) before and after the thermal treatment at 100 °C for 20 min.
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