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ABSTRACT

This research project is focused on the synthesis and characterization of hydrogel for use as wound
dressings. In this study, interpenetrating network (IPN) hydrogels were synthesized by free radical
copolymerization of sodium salt of 2-acrylamide-2-methylpropane sulfonic acid (Na-AMPS) and
N-vinylpyrrolidone (NVP), in the presence of polyvinyl alcohol (PVOH). The polymerization was
carried out by using N,N-methylene-bis-acrylamide and 4,4"-azo-bis(4-cyanopentanoic acid) as
crosslinker and UV-photoinitiator, respectively. The hydrogel samples were prepared in the form of
thin sheets of thickness 0.50 £ 0.20 mm in glass moulds for 15 min. They were transparent and
flexible. It was found that transparency and flexibility of the sample decreased as increasing the
amount of NVP. The hydrogel sheets gave almost 90 % conversion. The IR spectra of the poly(Na-
AMPS) and interpenetrating network hydrogels confirmed the efficiency of the polymerization
reaction through the disappearance of C=C vibrational peak at 1000-950 cm’. In addition,
differential scanning calorimetry was employed to approve the completion of polymerization
reaction. From the mechanical property results, the stress, percent strain and Young’s modulus of
the hydrogel samples were found to be 0.065-0.111 MPa, 89-284 % and 6-11 x 10" MPa,
respectively. As increasing the amount of NVP, the sample exhibit the increasing of the stress and

percent strain and decreasing of Young’s modulus. The equilibrium water content, equilibrium



water retention and water vapour transmission rate of the hydrogel sample were 86-90 %, 2-22 %
and 102-121 g/hr.mz, respectively. The swelling ratio at temperature 30-60 °C, pH 5-9 and sodium
chloride concentrations of 0.00-1.80 %w/v of the hydrogel samples were 24-44, 14-21 and 8-48,
respectively. Moreover, it was found that the changing of conditions did not affect the swelling
ratio. The percent encapsulation and percent drug release of the hydrogel sample were 64-69 % and
8-37%, respectively. The data from kinetics of drug release were fitted to the Peppas model. The
release mechanism showed the anomalous transport and super case II transport. On the basis of
these results, it is considered that photopolymerized Na-AMPS-based hydrogels show considerable

potential for biomedical use as wound dressing in the treatment of second degree burn.



