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Abstract: This study evaluated the characteristics and improved antioxidant duration by manufacturing antioxidant con-
tact lenses using tannic acid, a natural antioxidant, and carrageenan and alginate, which are seaweed polysaccharides.
Contact lenses were prepared to contain hydrophilic monomers and tannic acid and were double-networked with alginate
and carrageenan. As the tannic acid content increased, the antioxidant activity increased, and the antioxidant duration was
increased by the double-network of carrageenan and alginate. As the tannic acid content increased, the water contents,
oxygen permeability, and antibacterial effect increased, and protein adsorption decreased. It was confirmed that the phys-
ical and chemical properties were improved and the antioxidant duration was extended by double-network of seaweed
polysaccharides in contact lenses containing tannic acid.
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Figure 1. Schematic diagram of tannic acid eluting of contact lenses containing tannic acid and interpenetrating polymer network (IPN) with

seaweed polysaccharides.
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Table 1. Percent Composition of Hydrogel Contact Lens (%)

Nomenclature HEMA MAA MBAA 5% AIBN TA

R 90.0 2 -
01T 89.9 0.1
03T 89.7 0.3
05T 89.5 0.5

(O N, RV )
W W W W
NN

CAO1T
CAO03T
CAO5T

ALO1T
ALO3T
ALO5T

Figure 2. Nomenclature system for manufactured contact lenses.
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Figure 3. Absorbance of contact lens according to concentration of
tannic acid.
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Figure 4. Relative radical scavenging capacities of lenses with tan-
nic acid using DPPH method.
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Figure 5. Changes in radical scavenging ability of contact lenses
according to tannic acid concentration and seaweed polysaccharide
types: (a) carrageenan; (b) alginate.
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Figure 6. Optical transmittance of dual-networked contact lenses
using carrageenan and alginate.
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