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Abstract: Silicone hydrogels incorporated with poly (ethylene glycol) (PEG) were prepared and charac—
terized to evaluate the effects of PEG on contact lenses. The silicone hydrogels were copolymerized with
methacryloxypropyl tris (trimethylsiloxy) silane (TRIS), methyl methacrylate (MMA), N,N—dimethy! acryl—
amide (DMA) and PEG—containing monomers such as poly (ethylene glycol) methyl ether methacrylate
(PEG-MEM). The silicone hydrogels were characterized using Fourier transform infrared spectroscopy
(FT-IR), electron spectroscopy of chemical analysis (ESCA), and scanning electron microscopy (SEM).
Water absorbance, water contact angle and light transmittance of the silicone hydrogels were evaluated.
The experiments of protein adsorption were also carried out to evaluate the protein adsorption in tears.
The peak intensity of C—0O bond was increased by the incorporation of PEG—containing monomers and
thus PEG incorporation into silicone hydrogels could be confirmed. Phase separation was not shown by
the SEM observation of the cross—section of silicone hydrogels. Water absorbancy was increased, while
water contact angle and light transmittance were decreased with increasing incorporation of the PEG—
containing monomers. The absorption of proteins in tears, albumin, lysozyme and y—globulin, on the surface
of silicone hydrogels was decreased with increasing incorporation of the PEG—containing monomers.
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L ) 7o) Zhte]] RASle] AlElg mAdshe dzolt) FYEd
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Alet 3 2. HelE w3k FEke 919 9| TRIS, MMA,
DMA 5% PEGE E&sh= ©349) PEG-MEM (molecular
weight MW) =300, 475, 1100 g/mol)) & AFE3ISIT). o5 B
= B Aldrich Chemical A1E A8 9k T2 AM8Iic). 7}
WA ZE ethylene glycol dimethacrylate (EGDMA, Aldrich
chemical) & ARSI FR7IMARE 2,2'—azobis (n—butyl—2—
methyl propionamide) (VAm—110, Wako pure chemical) & A&
Eipii=g
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QLILFEAPBS, pH 7.4)% AHakch 1 9) 27 B A
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y—globuling 0~1.0 mg/mL2] HY Wl o8] ¥ 0.01 M PBS
(pH 7.4) ol 5 Az3igic), ddEa Ag4e F317] 319
EE T 88 10 mL& #8714l ¥ar 0.1 mLe] 2 N NaOHE
715k 4718 sk ok 100 CTolld 2087F 7188t 7l=2a] Al
A W7 Zlpis) foBE AZSISTk 2% (wiv) NagCOs -89 25
mL%} 1% (w/v) CuSO; 588 0.25 mL, 2% (w/v) KNaCHOs 5
£ 0.25 mLE £33 Lowry Al9k& AZsIsich o] Lowry Al
ok 1.0 mL& F3te] Thid Jesl] 96 risla &3t A 10
B2 A o 0.1 mLe) Folin Alekg: 71k 30~6027F
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Figure 1. FT—IR spectra of silicone hydrogels incorporated with
PEG-MEM (MW = 300 g/mol).
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Figure 2. Cls deconvolution spectra of silicone hydrogels incor—
porated with PEG-MEM (MW =300 g/moD: () 0 wt%; (b) 47.4 wt%.

Table 1. Results of C1s Deconvolution of ESCA of Silicone Hydrogels
Incorporated with 0 and 47.4 wt% PEG-MEM(MW=300 g/mol)

Chemical bonds
(atomic %)

Amount of incorporated
PEG—MEM (wt%)

C—Cor CHx Cc-0 C=0
0 61.4 24.6 14.1
474 50.7 36.1 13.2
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Figure 3. SEM images (x 2000) of silicone hydrogels incorporated with PEG-MEM (MW =300 g/mol}: (a) PEG-MEM=0 wt%; (b}
PEG-MEM=23.1 wit%; (c) PEG-MEM=33.3 wt%; (d) PEG-MEM=47.4 wt%.
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Figure 4. Water absorbance of silicone hydrogels incorporated
with PEG-MEM (MW =300 g/mol) {(n=5).
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Figure 5. Light transmittance (wavelength=450 nm) of silicone

hydrogels incorporated with PEG~MEM MW =300 g/mol} (n =5).
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Figure 6. Water contact angle of silicone hydrogels incor—
porated with PEG—MEM MW =300 g/mol) (n=3).
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Figure 7. Tensile strength and moduli of silicone hydrogels
incorporated with PEG—MEM (MW =300 g/mo}) (n=5).
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Figure 8. Amounts of proteins (albumin, lysozyme and y—globulin)
adsorbed on silicone hydrogels incorporated with PEG—MEM
(MW =300 g/mol) (n=3).
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Figure 9. Effect of PEG length of PEG—MEM on the adsorption
of proteins such as albumin, lysozyme and y—globulin{n=3).
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Figure 10. Change of light absorbance (wavelength at 660 nm).
by proteins in artificial tears, adsorbed on silicone hydrogels
incorporated with PEG~MEM (MW =300 g/mol) {n=3).
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