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ABSTRACT

In this research project, synthetic hydrogels of crosslinked polyacrylamide, poly
(2-hydroxyethyt methacrylate), poly(acrylic acid), poly(2-hydroxyethyl methacrylate-co-
acrylamide) and poly(acrylic acid—co-acrylamide) with acrylamide contenis ranging from
1-20% and 25-50% by weight respectively were prepared. The hydrogel samples were
prepared in the form of thin sheets of thickness 0.5020.20 mm by free radical bulk
polymerisation in glass moulds at 60°C for 3 days. Benzoyl peroxide was used as the
initiator and ethylene glycol dimethacrylate as the crosslinking agent. The films were
clear, hard and brittle when dry but became flexible and were easily torn when hydrated.
From elemental analysis, the copolymerisations gave almost 100% conversion. The
hydroge! films were characterised and properties relevant to their infended application as
temporary skin substitutes tested such as physical properties of both the dry and

hydrated polymers, equilibrium water content (EWC), equilibrium water retention (EWR),



water vapour transmission (WVT) rates by both the Inverted Cup and Water Cup
Methods, glass transition temperature (T,) and initial thermal weight loss temperature (T)
and mechanical properties. From the results obtained, the EWC, EWR, WVT by the
Inverted Cup and Water Cup Methods, T, T, stress and elongationt at break, and
Young's modulus of the poly(2-hydroxyethyl methacrylate-co-acrylamide) samples with
acrylamide contents of 1-20% by weight were in the ranges of 42-56%, 2-13%, 100-154
ghrm®, 18-28 g/r.m’, 112-118°C, 185-201°C, 0.119-0.241 MPa, 16-34% and
8.39 x 10° — 1.08 x 10° MPa respectively. The relationships between the acrylamide
contents in the copolymers and their various properties were linear in nature. In the case
of the poly(acrylic acid-co-acrylamide) copolymers, their corresponding properties were
in the ranges of 60-79%, 5-8%, 76-94 g/hr.m”, 26-40 g/hr.m", 76—93?0, 182-200°C,
0.098-0.126 MPa, 28.5-42% and 4.78 x 10° - 6.60 x 10° MPa respectively. The structure—
property relationships were again linear. It is concluded from these results that these
synthetic hydrogel copolymers show potential for further development as temporary skin

substitutes provided that their mechanical properties can be improved.



