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Purpose: The purpose of this study was to manufacture hydrogel contact lenses containing gallic acid, a natural
antioxidant, and evaluate the characteristics and antioxidant duration of contact lenses networked with natural
polysaccharides. Methods: Hydrogel contact lenses containing gallic acid were polymerized, and then an interpenetrating
polymer network was performed with collagen and hyaluronic acid to form a double network and triple network inside
the contact lenses. An antioxidation test was conducted by measuring the absorbance using DPPH and the radical
scavenging rate. For performance evaluation of the contact lenses, the moisture content, wettability, oxygen permeability,
and antibacterial properties were measured. Results: Contact lenses containing gallic acid had a high radical scavenging
rate and antioxidant properties. They also exhibited high wettability, oxygen permeability, and antibacterial properties.
Contact lenses networked with hyaluronic acid improved the wettability. Contact lenses networked with collagen and
hyaluronic acid exhibited slightly lowered physical properties, such as moisture content and oxygen permeability;
however, contact lenses networked with hyaluronic acid significantly improved the wettability. The improved triple-
networked contact lenses had a relatively low radical scavenging rate but improved antioxidants duration. Conclusions:
It was confirmed that contact lenses containing gallic acid and networked with hyaluronic acid improved wettability and

increased antioxidant retention time.

Key words: Antioxidant contact lens, Gallic acid, Collagen, Hyaluronic acid, Interpenetrating Polymer Network (IPN)
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Fig. 1. Chemical structure of collagen A and hyaluronic acid B.
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1. A & xH=

B AFA sloleg2d FHEM= AXE 98 AHE
H 24 @A = 2- Hydroxyethyl methacrylate(HEMA,
Junsei Chemical Co, Japan)2} N-Vinyl-2-pyrrolidone(NVP,
Sigma-Aldrich, Korea), Methacrylic acid(MAA, Sigma-Aldrich,
Korea), 2-Methacryloy loxye thyl phosphorylcholine(MPC,
Sigma-Aldrich, Korea)S AME-3}al, A4 DHFAZ
Styrene(Sigma-Aldrich, Korea)S A8-3}H T W 2FA 3HA|
+ Ethylene glycol dimetha crylate((EGDMA, Sigma-Aldrich,
Korea), 7HA1A|= 2,2-Azobisisobutyronitrile(AIBN, Junsei
Chemical Co, Japan)& AME-3IATE FHE= =9 oF& v
=5 gohiy] AF slol=2Ao] E3HE 22 Gallic
acid(Sigma-Ardrich, Koreays A3t oM, A& 3] F 5
AP EL] A B/dS 213 Ammonium persulfate(APS, Sigma-
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Aldrich, Korea)®} N,N’-Methylenebis acryl-amide solution
(MBAA, Sigma-Aldrich, Korea)g A3t}

ARESE thd-2] Collagen(Ambe Phytoextracts Pvt. Ltd.
India: ~60 kDa)¥} Hyaluronic Acid(Sigma-Aldrich, Korea:
8,000~15,000 kDay= Fig. 19| =5 AA|SIATE.
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Table 1. Percentage composition of hydrogel contact lenses (%)

HEMA MPC MAA Styrene EGDMA 5% AIBN GA

72.65 10.00 10.00  5.00 0.30 2.00 0.05
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Fig. 2. Transmittance of porous contact lenses with alginate and collagen.
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Fig. 3. Relative radical scavenging capacities of contact
lenses with an interpenetrating polymer network using
collagen and hyaluronic acid.
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using polysaccharides.
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Fig. 6. Contact angle of contact lenses with a double network
using polysaccharides.
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