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ABSTRACT : Hydrogels with enhanced biocompatibility and biostability were prepared by copolymerization of
2-hydroxyethyl methacrylate (HEMA) and sodium methacrylate (SMA) at high monomer concentration to
replace a sponge which has limited applications as an implant material. It was found that incorporation of SMA
moiety suppressed cytotoxicity. P(HEMA-co-SMA) hydrogel prepared at SMA feed ratio of 0.05 showed
minimal cytotoxicity as compared with a normal cell culture plate. The adhesion and the spreading of cells were
preferred on the surface of the hydrogel prepared with SMA feed ratio of 0.01. On the other hand, the hydrogel
prepared with SMA feed ratio of 0.05 showed lower cell adhesion. Histological findings revealed no evidence of
significant foreign body reaction in the tissues around the copolymer hydrogels. Conclusively, it is suggested that
the hydrogels prepared by copolymerization of HEMA and SMA at high monomer concentration are strong
candidates for an implant material with excellent biocompatibility and biostability.

Keywords : hydrogel, biocompatibility, biostability, 2-hydroxyethyl methacrylate, sodium methacrylate, cyto-
toxicity, cell adhesion, foreign body reaction.
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Table 1. Preparation Conditions for PHEMA and
P(HEMA-co-SMA) Hydrogels

monomer crosslinking agent APS TMEDA
feed ratio concentration concentration concentration
(molgyp/ MOlypva) — (MOVMOlgnomers) — (MOVMOlygnomer) — (MO/MOLyonomerts)
0 1X10” 2x10° 2x10°
1X107 1X10? 2x10° 2x10°
5%10° 1x10” 2x10° 2x10°
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23 = é—i?ié —r““‘G}‘*‘U} EtherZ ©]-&3}4
= Y AR F e B9 2 AASAL 70%
=% 253IGIh PHEMA 532 419 olii% 5
F)slol] F918kar, SMA 3Fo] 0.01 ¥ 0.058 35
sHAl- Zb2E Fe] E Fdv] ofEd 2%
n] ol &2 w|slel| )8tk (Figure 1). T
THT F 17 4 8F A F FUT A
Z|718ke] H&E staining .= 22 3H4 HAE AA|s}

P

©

P

mlm mEL

to do it oot lo 2
+>L

Qo
oo
by
R}
Y
of

Polymer (Korea), Vol. 28, No. 1, 2004

Figure 1. Implantation of PHEMA (a), P(HEMA-co-SMA)
(SMA feed ratio: 0.01) (b), and P(HEMA-co-SMA) (SMA feed
ratio: 0.05) (c) hydrogels.
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Figure 2. The results of MTT cell viability assay to the hydro-
gels. Each column and vertical bar shows the mean=S.D. [con-
trol: cell culture plate, 0: PHEMA hydrogel, 0.01: P(HEMA-co -
SMA) hydrogel (SMA feed mole ratio: 0.01), 0.05: P(HEMA-co-
SMA) hydrogel (SMA feed mole ratio: 0.05)].
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Figure 3. Cell adhesion on PHEMA (a), P(HEMA-co-SMA)
(SMA feed mole ratio: 0.01) (b), and P(HEMA-co-SMA) (SMA
feed mole ratio: 0.05) (c) hydrogels.
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Figure 4. Histology of rat hypodermic tissue in PHEMA
hydrogel-implanted site (a), PBHEMA-co-SMA) (SMA feed mole
ratio: 0.01) hydrogel-implanted site (b), and P(HEMA-co-SMA)
(SMA feed mole ratio: 0.05) hydrogel-implanted site (c) hy-
drogels.
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Figure 5. Tensile strengths of PHEMA (a), PHEMA-co-SMA)
(SMA feed ratio: 0.01) (b), and P(HEMA-co-SMA) (SMA feed
ratio: 0.05) (c) hydrogels.
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