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ABSTRACT

In this research project, the structural design, synthesis and
characterisation of a range of biodegradable copolymers based on poly(glycolic
acid) (PGA) have been studied. Apart from PGA itself, poly(glycolic acid-co-
ethylene carbonate) P(GA-co-EC), poly(glycolic acid-co-oxymethylene) P(GA-
co-OM), and poly(glycolic acid-co-valerolactone) P(GA-co-VL) were synthe-
sized via the ring-opening bulk copolymerisation of glycolide with ethylene
carbonate, trioxane and d-valerolactone respectively. P(GA-co-VL) was also

synthesized via a transesterification reaction starting from glycolide and poly(3-
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valerolactone) (PVL). In the bulk copolymerisations, glycolide was the more
reactive comonomer, tesulting in the formation of copolymer products which,
although random in type, contained proportionately more glycolide than in the
initial comonomer feed. The copolymers were characterised by a range of
analytical techniques combining together spectroscopy (IR, 'H-NMR, *C-
NMR), thermal analysis (DSC, TG) and other methods (elemental analysis,
dilute-solution viscometry, solubility). From the results obtained, the P(GA-co-
VL) products appeared to have the best combination of properties for further
development as potential new absorbable surgical suture materials. “In vitro”
testing in a phosphate buffer medium of physiological pH 7.40 and temperature
37 + 1°C showed them to be potentially bipdegradable by simple hydrolysis.
Their rate of degradation, as measured in terms of weight loss, was slower than

that of PGA and apparently dependent upon composition (VL content).
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