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ABSTRACT

In this research project, synthetic hydrogels of sodium 2-acrylamido-2-methylpropane
sulfonic acid (AMPS-Na+) crosslinked with either N,N-methylene-bis-acrylamide (NMBA) or
ethylene glycol dimethacrylate (EGDM) have been prepared via free radical polymerisation in
aqueous solution using thermal, redox, and photoinitiation. Various AMPS-Na' concentrations of
between 30-60% w/v were employed with different concentrations of EGDM crosslinker within
the range 0.1-3.0 mol %. Also, the crosslinking agent NMBA and EGDM were compared in
terms of their influence on water absorption properties. In addition, blended hydrogels from
AMPS-Na~ with either with carboxymethyl cellulose (CMC) or carboxymethyl chitosan
(CMCTS) in different compositions were prepared using photoinitiation in which EGDM and
4,4'-az0-bis(4-cyanopentanoic acid) were employed as crosslinker and photoinitiator respectively.
The hydrogel sheets were characterized and evaluated in terms of properties relevant to their
intended application as wound dressings such as their physical properties, water content (WC),
swelling ratio (SR), water retention (WR), water vapour transmission rate (WVTR), mechanical
properties and cytotoxicity. The hydrated hydrogel sheets were as synthesized generally coherent

transparent, flexible, easily but rather weak sheets. From the experimental results obtained, the



method of intiation did not appear to have much effect on hydrogel properties, although
photoinitiation was procedurally the most convenient in terms of controlling the polymerization
reaction. It was found that all of the poly(AMPS—sz) and blended hydrogels had high
equilibrium water contents (96.2-99.6%), indicating that this type of hydrogel is very hydrophilic.
The swelling ratio decreased significantly with increasing concentrations of the AMPS-Na'
monomer from 30-60% w/v and crosslinker from 0.1-3.0 mol % due to the greater number of
crosslinked poly(AMPS-Na+) chains and a more compact structure in the hydrogel network. The
WVTR and Young’s modulus values of the poly(AMPS-Na+) and blended hydrogels were in the
ranges of 92-124 g/hr.m2 and 1.0-7.2 x 10" MPa respectively. The blended hydrogels showed
better mechanical strength than that of the pure AMPS-Na’ hydrogels, also better flexibility, good
handling properties and swelling behaviour. The IR spectra of the poly(AMPS-Na+) and blended
hydrogels confimed the efficiency of the polymerisation reaction through the disappearance of
the C=C vibrational peak at 1000-950 em' Also, differential scanning calorimetry (DSC) was
employed to follow progress of the polymerisation reaction. Finally, cytotoxicity test results
indicated that these synthetic hydrogels were non-toxic. On the basis of these results, it is
considered that photopolymerised AMPS-Na' based hydrogels show considerable potential for

biomedical use as wound dressing in the treatment of second-degree burns.



