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ABSTRACT

Hydrogel polymers synthesized from the sodium salt of 2-acrylamido-2-
methylpropane sulfonic acid (AMPS-Na') as the monomer and using either
crosslinkers ~ N,N'-methylene-bis-acrylamide =~ (NMBA) or  ethylene glycol
dimethacrylate (EGDM) and 4,4’-azo-bis(4-cyanopentanoic acid) as an UV-
photoinitiator were prepared via free radical polymerization in aqueous solution. The
effects of different crosslinker concentrations within the ranges of 0.1-2.5% mole and
various AMPS-Na" monomer concentrations of between 30-50% w/v were studied in
terms of their influence mainly on water absorption properties. In addition, N-
vinylpyrrolidone (NVP) and methacrylic acid (MAA) were employed as comonomers
with different compositions as alternative way to provide hydrogel polymer with
different properties. The hydrogel sheets were characterized and evaluated in terms of
their physical properties such as water content (WC), swelling ratio (SR), water
retention (WR), water vapour transmission rate (WVTR), peel strength, diffusion
kinetics, oxygen permeability, ion chromatography (IC) and cytotoxicity test. The
results showed that the hydrogel sheets with fully water absorbed show equilibrium
water content in ranges of 95-98%. The values of oxygen permeability were
approximately 357-694 cc.cm/cm”.s.cmHg at 25°C and peel strength values of the
hydrogels were in the ranges of 0.74-1.98 N/25mm. The diffusion kinetics of



hydrogel sheets using NMBA crosslinker concentrations of between 0.1-2.5% mole
showed diffusion exponent (n) as Fickian characteristic in which rate of water
diffusion was slower than the expansion of crosslinked structure. Moreover, the
hydrogel between MAA and AMPS-Na" were tested in solution with different pH
values (1.2-9.0) and the maximum absorption was at pH 7.4. Analyzed of residual
monomer in the synthetic hydrogel by IC technique was 0.15% w/v. Cytotoxicity test
by the direct contact method with mouse fibroblast 1.929 cells indicated that the
synthesized hydrogels were non-toxic. On the basis of these experimental results, it is
considered that photopolymerized AMPS-Na'-based hydrogels show considerable

potential for biomedical use as dressings for wounds such as second-degree burns.
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