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Abstract: Poly(2-hydroxyethyl methacrylate) (PHEMA) hydrogels modified with various co-monomers, such as N-vinyl
pyrrolidone (NVP), glycidyl methacrylate (GMA), and glycerol monomethacrylate (GMMA), were prepared to investigate
the effect of adding a co-monomer on the water contents, surface wettability, and tensile modulus. These polymers were
synthesized by thermal- and photo-polymerization in the presence of azobisisobutyronitrile (AIBN) and diphenyl(2,4,6-
trimethylbenzoyl)-phosphineoxide (TPO) as the initiators. The characteristics of the hydrogels were analyzed via FTIR and
UV/Vis spectroscopies, contact angle measurements, and tensile modulus measurements with UTM. Regarding the prop-
erties of water in the hydrogels, the ratio between free to bound water was investigated using differential scanning calo-
rimetry (DSC). The effects of adding the co-monomers on the water content, surface wettability, and tensile modulus for
soft contact lenses were also investigated. In the case of p(HEMA-co-NVP) hydrogels, the increase in the equilibrium water
content (EWC) was primarily due to the increase in the bound water content. For p(HEMA-co-GMMA) hydrogels, an
increase in free water content was the main reason for the increased EWC. In contrast, in the case of p(HEMA-co-GMA)
hydrogels, a decrease in bound water content was observed to be the main factor that reduced the EWC. Photo-polymerized
PHEMA hydrogels showed enhanced surface wettability and tensile modulus as compared to those produced via thermal

polymerization.
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Figure 1. Gel fraction of the PHEMA hydrogels with the UV
irradiation distance(a), UV light intensity(b), kinds of photoinitiator(c).

fractiono]] EE3d}= A|7HE 48202 = Zo|7} glglon), Ak
gHez e wa) B 71 HMPPE 208 o kel ut
A7) WS Srle 4 AT

o|g|3t A7=5 118sto], PHEMA slo| =219 333t
Al B7NA A= TPO, 2AMA R = 20 cm, ZAPY == 80OWE
ol i = Bk s e

2. Chemical Structure (FT-IR spectrum)

A Z% PHEMA slo|=E229] FT-IR spectraE Figure 29
UEeATth HEMA(a)2] ~OH7| A% 2150] 3433 cm™! (broad)

M ITE 1635 3 8IS 748
(a)
N N, p—— e ) 1
R P T Vi
i Wb r ma
b LT '1'| i
' I || ‘,', |
1 [ | "
@ .Kt.).)._h ] i - . T
%J, ‘\..__:__ Ve 1 l,:‘ Wy ,l i ‘I_I
e (o) f | L 'Jﬂ q'qn"'"lt\
® T — e | 1 I.' T
-’é’ "l = TR A N
[] I LA & Sy
Z (C) I — Vi TN
s R P li AT
[ ] I il
(e [ i |1 “‘II ft ljr*”'lli 1
] TN | " o
T (AN | Ak
H e
1 i "||" 1l
L]

4000 3500 3000 2500 2000 1500 1000
Wave number (cm™')

Figure 2. FTIR spectra of HEMA(a), HEMA/DVB/AIBN(b), HEMA/
DVB/NVP/AIBN(c), HEMA/DVB/TPO(d), HEMA/DVB/NVP/TPO(e).
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Figure 3. Transmittance spectra of the modified PHEMA hydrogels.
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Figure 4. Water content of the PHEMA hydrogels with the content
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Figure 5. Water content of the p(HEMA-co-comonomer) hydrogels
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Photo polymerization.
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Figure 6. EWC and free to bound water ratio of the PHEMA
hydrogels with the content of DVB: (a) Thermal polymerization, (b)
Photo polymerization.
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Figure 7. EWC and free to bound water ratio of the p(HEMA-co-comonomer) hydrogels with the content of comonomer: (a) Thermal
polymerization, (b) Photo polymerization.
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of DVB.
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Photo polymerization.
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Figure 10. Tensile modulus of the PHEMA hydrogels with the
content of DVB.
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