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ABSTRACT

In this research project, the solution copolymerisation of methyl methacrylate and
N-vinyl-2-pyrrolidone at 70°C under a nitrogen atmosphere using benzoyl peroxide as an
initiator was studied. It was found that tetrahydrofuran was an appropriate solvent with a
reaction time of at least 18 hours and an initiator concentration of (.20 mol %. Homo- and
copolymers of methyl methacrylate and N-vinyl-2-pyrrolidone with an N-vinyl-2-
pyrrolidone content in the monomer feed ranging from 20-90% by weight were white in
colour and became sticky when left in air. From the copolymer IR spectra, the carbonyl
stretching bands appearing at 1720 and 1680 cm’ belonged to the ester and amide groups
respectively. The glass transition temperature, initial weight loss temperature and 50%
weight loss temperature of the copolymers were in the ranges of 83-107°C, 299-383°C and
400-461°C respectively. The hydrogel films were white and tough and became flexible

when hydrated but were not very soft or very adhesive to the skin. The area and volume



expansions, equilibrium water contents, equilibrium remaining water contents and water
vapour transmissions by the Water Cup and Inverted Cup methods of the hydrogel films
with N-vinyl-2-pyrrolidone contents of 20-70% by weight were in the ranges of 5.7-37.1%,
7-137%, 7.3-63.2%, 1.0-2.7%, 1.6-18 g/hrm’ and 2.8-79.8 g/hr.m” respectively.
Copolymers with N-vinyl-2-pyrrolidone contents of 80-90% by weight disintegrated during
the swelling process. The tensile strengths, percentage strains at break and elastic moduli of
the hydrogel films with N-vinyl-2-pyrrolidone contents of 40-70% by weight were in the
ranges of 0.8-18 MPa, 15.8-53.9% and 68-517 MPa respectively. The relationships between
the N-vinyl-2-pyrrolidone content in the comonomer feed and the various properties were
non-linear. It is concluded from these results that poly(methyl methacrylate-stat-N-vinyl-2-
pyrrolidone) hydrogel films have potential for use as temporary skin substitutes provided

that further improvement to their sofiness and adhesion to the skin can be made.



