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Abstract: Cross-linking of porous contact lenses with alginate and metal ions was conducted to analyze the change in
the properties of contact lenses. A porous contact lens was fabricated, an alginate was networked by an interpenetrating
polymer network (IPN) method, and a secondary network was additionally made with metal ions. Physical properties
such as water content, oxygen permeability, light transmittance, and wettability of porous contact lenses were significantly
improved compared to non-porous contact lenses, but mechanical strength was greatly reduced. When alginate was net-
worked, the moisture content, oxygen permeability, wettability, and mechanical strength increased, and the amount of pro-
tein adsorption decreased. In the contact lens coordinated with metal ions, Na* was superior to Ca®* in all properties
except for mechanical strength It was confirmed that the properties of the contact lens were improved by crosslinking
alginate and metal ions in the porous contact lens.

Keywords: porous contact lens, alginate, metal ion, double-network, hydrogel.
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Table 1. Components of Non-porous and Porous Hydrogel Contact Lens

TMSPM NVP MAA DMA Styrene HEMA 10% SC
Non-porous sample (R) 10 10 10 10 10 79.4 0
Porous sample (S) 10 10 10 10 10 49.4 30
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Scheme 1. Schematic diagram of gelation by adding metal ions to alginate network contact lenses (upper) and formation of “egg-box” struc-

ture (bottom).
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Figure 1. Transmittance of porous and non-porous hydrogel contact
lens with alginate and metal ions.
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Figure 2. Water contents of porous and non-porous hydrogel con-
tact lens with alginate and metal ions.
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Figure 3. Oxygen transmissibility of porous and non-porous hydro-
gel contact lens with alginate and metal ions.



QAlo] =9} FEoleo) shael T

RACS} SACY] AFAF
Eazd S
Ao ES} ool T A slol==d &9
Edzo] AR nXs J3S A, F50]20]
F7HEE AR aRgo] Yokt NaHthe Ca*ol AkFat
& At B B2 9 v ¢ AYO|EV Y E
A dz2e 23R g A= vl sHAFEIgo]
A At 53] AU EF} Nao] A SANAE L] A4
qu_%o 7].2]- lnol-q_
Na" o] & Ca’o]2Hr}
23 AY|0|EL] 7F25A17]7} 7k
A At o] o)A
L= U = e =
TS ARAEIRE0] Rfol= o] -9] A7] N offE} o]2-9]
S E FEFs Wt Ao EL JI2EAI71E T AL
Ao 9 S WL lom o s e F&ole
2] %‘—E As7E dojdtt, ojuf +29] S w= Z
Fol2 F 7Hee] AMIoE0 = THEEA7]9F “egg-
box"E ©]F= W] +19] 3 ve UEFS “egg-boxS
O] FA] RFalal g 7hee] UAY|o]Eo|| AgE o]FA &
24 Aol oFsltt. kA Na'olo] A% E AEES
Ca*ol o] AYH A FEl v3| =8 A o] FA ¥
O ZH AATEIA] o] Yozl Aoz FArtkE ),
24 (Wettability). thad 2| sfo|l=24 FeEzl
o YAM|o|ES} FErol2o] 7ol mE FRAS doti
7] A&l HE2HS SHson 2 A3E Figure 49 UHE}

HT 12 T

== 742} 7.69 Dk, 18.75 Dk/tE

ol F7|7} 27| wjFol F£o)
Ao} 1] 2o

F&ole FHel B2 27k AR

lN

@éﬁ% THE#N=9 £84S Ueps AEEA 7ol
S5 FHY0l F55 VR

RN} SN&| #7242 7hz} 55.7°, 47.9°2 SNo| HZ7}o]
RNHET} 14% Yo} B3 IX|o]EL} Na'7l 7Fal¥l RAN,
SANS| HE7}e 7Fz} 52.4°, 43.3°2 SANS| HZ7to] RAN

70

65

60

55

50

45

Contact angle( °)

40

i

S SN SAN SC SAC

35

R RN RAN RC RAC

Sample Name

Figure 4. Contact angle of porous and non-porous hydrogel contact
lens with alginate and metal ions.
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Figure 5. Breaking strength of porous and non-porous hydrogel
contact lens with alginate and metal ions.
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Figure 6. Protein adsorption of porous and non-porous hydrogel
contact lens with alginate and metal ions.
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Figure 7. Scanning electron microscope(SEM) of silicon hydrogel contact lens: (a) nonporous contact lens without alginate and metal ion(R);
(b) porous contact lens without alginate and metal ion(S); (c) porous contact lens with alginate(SA); (d) porous contact lens with alginate and

calcium ion (SAC).
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