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Abstract: This study systematically analyzed the effects of surfactant type and amount of water on the key properties
of contact lenses under room-temperature polymerization conditions. This study aims to establish a design foundation
for contact lens materials and suggest the possibility of room-temperature polymerization-based process optimization.
Contact lenses were fabricated using hydrophilic monomers, initiators, initiation catalysts, and cross-linkers. Twenty-
one contact lenses were fabricated using four nonionic surfactants and varying water content. Compared to thermally
polymerized contact lenses, room-temperature polymerized contact lenses containing surfactants and water exhibited
superior moisture content, oxygen transmissibility, and wettability. Even when the same surfactant was used, the prop-
erties varied significantly depending on the water content, and lenses prepared with Tween-based polymers exhibited
lower light transmittance, limiting their practical usability. Protein adsorption was lowest when 30% water and P188
were used. This study confirmed that surfactant and water content significantly influence the properties of room-tem-
perature polymerized contact lenses.
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Table 1. Composition of Contact Lenses According to the Amount
of Water (wt%)

Sample HEMA Water Surfactant
W10 80 10
W20 70 20
W30 60 30 10
W40 50 40
W50 40 50

*EGDMA and APS were added by 0.5% of HEMA.
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Q is protein adsorption amount

V is the volume of the solution

C is the protein concentration in the solution

m is the mass of the hydrated test specimens

EH BY ZeE= 3HS $457] 8] AR
An7 (FE-SEM)S ARSSIGlth W 48 93t A5 &2
B EA=E JFD-310JEOL)C-E 4877} B¢t TAAZ 8l
1 Y& Sputter coater 108 autoS ©]-&3F F3H &
6335F(JEOL)S AH&-3ted x1000W] &= &3k
T80, P188, 12|32 P407 Z}z}He] Al gAd Aol
10%14 50%7H] WskE o] W AlE
sk,

2y 3 EE

HHEMN SR 54 Wl ZF2H(Transmittance):
FaEE TYENZT} Zl5ofof & 7P} R Aol Fa3%h
Edolt). 450] AWIA T/ & T vsll o F
FE Figure 19 AASISI T AAEAIA L} Bo] E5hE 4
255 FHENZ FF == €5 polymacon #=]
97.56%°1 vI3] AREAA ] T7F 9 Eo Fak} Jgle]
A= e - Yehlith 1203 P4079] AlHEAAS
ARRSF 749 2o shato] 30% W 7P =4 YeRgeH,
opFo R IR FEEE 23] o gidke AREE B
ATh

53] 50%%] =o] 3 75, T20, T80, —L&]3L P407<]
ARSAYA S AFE3 Al 2E F3E7) 20% nRke 2 Ho)
Ae] T3] dgtom, T EM=ZA 9] ggdo] Yight)
Poloxamer Alg AHEAA = tween AGH T 457} =4
Uelsttt. P188S & ko] 30% oolle F3wrF X5
90% ol’Fe 2 7P = vebst o, BT 40%, 50%<]

Transmittance(%)

W40

w10 w20 W30 W50

Figure 1. Transmittance of contact lenses according to surfactant
type and amount of water.
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Figure 2. Water content of contact lenses according to surfactant
type and amount of water.
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Figure 3. Compressive strength of contact lenses according to sur-
factant type and amount of water.
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Figure 4. Oxygen transmittance of contact lenses according to sur-
factant type and amount of water.
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Figure 6. Scanning electron microscope (SEM) of contact lenses according to surfactant type and amount of water.
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