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. ABSSTRACT

Various aliphatic polyesters were structurally designed as
potentially biodegradable materials for use in medical applications.
Their structures were based on attempts to increase the “chain
flexibility of poly-~p~dioxanone, a commercial absorbable monofilament
suture material (trade name: ’PDS’). The polyesters were synthesized
by step-growth (condensation) polymerisation in bulk using combinations
of the following monomers; diols: ethylene glycol and diethylene
glycol; diacids/diesters: oxalic acid, malanic acid, succinic acid,
and their diethyl esters. The catalysts used were stannous octoate
and p-toluene sulfonic acid. 1In some cases, the kinetics of the

polyesterification reaction were followed and the second-order rate



constants determined. The polywer products obtéined were purified and
characterised according to their chemical structure (infrared
spectroscopy), molecular weight (end-group analysis, vapour-pressure
osmometry) and thermal properties (differential scanning calorimetry,
DSC, and thermogravimetry, TG)}. Mostly, the polymers were relatively
low molecular weight, low melting point solids. The two most promising
of these polymers, which were chosen for *in vitro’ biodegradability
studies, were poly(ethylené succinate), PES, and poly(diethylene glycol
malonate), PDEGM1. Over a 12-week immersion period in a phosphate
buffer medium of physiological pH 7.4 and temperature 37.0°C, both PES
and 'PDEGM1 showed limited weight losses of less than 20%. There was
no  obvious indication as to when, and if, a discontinuity in the
weight 1loss profile would occur. While the polymers synthesized in
this project are still far removed from what would_ be required of
a new absorbable suture material, the results obtained here have
highlighted and provided clues as to how iany of the difficulties

involved in their syntheses might. be overcome in future work.
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