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ABSTRACT

This research project has focussed iis attention on a highly speciaiized area of
application of polymers, namely, absorbable surgical sutures. Synthetic aliphatic co-
and terpolyesters based on the 3 cyclic ester monomers of L-lactide (L), e-caprolactone
(C) and glycolide (G) were synthesized, characterised and processed by melt spinning
into monofilament fibres. Their molecular design, with L-lactide as the maiﬁ component
and g-caprolactone and glycolide as property modifiers, was based on previous work
carried out within the Chiang Mai University Polymer Research Group. A random
copolymer, P(LC) 80:20 (mol %), random terpolymers, P{(LCG) 70:20:10, and a
segmented triblock terpolymer, P(LG-b-LC-b-LG) also with a composition of L:C:G =
70:20:10, were synthesized via ring-opening polymerisation in bulk under previously

established conditions. Product yields were near-quantitative (>95%) with final product



vi

compositions very similar (differences < 5%) to the initial monomer feeds. Polymer
characterisation was carried out by a combination of analytical techniques, namely: FT-
IR (structural analysis), "H-NMR (compositional analysis), ®C-NMR (monomér
sequencing), DSC (temperature transitions, crystallinity), TG (thermal stability), dilute-
solution viscometry (intrinsic viscosity) and GPC (mol. wt. averages and distribution).
Melt spinning of the synthesized materials into monofilament fibres was preceded by
melt spinning trials on a model commercial polyester, poly(e-caprolactone), the main
purpose of which was to study and become familiar with the effects of the various
processing variables which were associated with the small-scale melt spinning
apparatus. The knowiedge and experience gained from this study was then utilised in
the melt spinning of the synthesized materials. In order to observe the effects of each
processing variable more clearly and, at the same time, exert moré control over the
development of the fibres oriented semi-crystalline morphology, the spinning process
was divided into 2 distinct stages: {1) melt spinning with minimal on-line drawing to
produce as-spun fibres with as little molecular orientation and crystallinity as possible,
and (2) off-line hot-drawing and annealing to develop the required oriented semi-
crystalline morphology in the final products. These morphological changes were
monitored by a combination of DSC, mechanical (tensile) testing and, in a special case
study, X-ray diffraction {(XRD). The DSC, tensile and XRD results obtained were able to
be correlated and, in so doing, afforded an insight into the effects that each stage in the
processing operation had on the fibres overall properties. While the emphasis in this
work was on processing, the importance of chemical microstructure (from synthesis) on
meit rheology was also clearly demonstrated. This is an obvious area for further study
as is enhancement of the polymer molecular weight. Work in these areas is continuing

under the research program of which this Ph.D. project has been a part,
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