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ABSTRACT

A range of synthetic hydrogels based on poly(2-hydroxyethyl methacrylate),
P(HEMA), were synthesized, characterized and their properties tested relevant to
their intended application as temporary skin substitutes. Ethylene glycol
dimethacrylate, EGDMA, (1% by weight) was used as crosslinking agent and N-
vinylpyrrolidone, VP, as modifying comonomei'. Comonomer feeds with VP contents
ranging from 5 — 20% by weight gave a series of random copolymers, P(HEMA-cO-
VP), with VP contents ranging from 6 — 19% by weight, as determined by elemental
analysis. Hydrogel samples were prepared in the form of thin sheets of thickness
0.5 + 0.1 mm by free radical bulk polymerization in situ in a purpose—designed
mould. Property testing focussed mainly on the balance between hydrophilicity and
mechanical properties. Hydrophilicity was measured in terms of water absorption
and water vapour transmission. Following immersion in distilled water at room
temperature, equilibrium water contents (EWC) in the region of 40% by weight were
attained within about 2 hours. The EWC was found to decrease with crosslinking
but increase with VP content in the copolymers. Mechanical properties such as
tensile strength and Young’s Modulus increased with crosslinking while elongation at
preak decreased. The effect of copolymer composition on mechanical properties
was variable over the 6 — 19 weight %VP range studied. Itis concluded from these
results that, with further development, the type of synthetic hydrogeis studied in this
project have potential for use as temporary skin substitutes in, for example, the
treatment of burns.
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