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ABSTRACT

Copolymers of L-lactide and s-caprolactone of various compositions were
synthesized via stannous octoate-initiated ring-opening bulk copolymerisation at
140°C. The yields obtained were near-quantitative (93-95%). Together with the
respective homopolymers, poly(L-lactic acid) and poly(e-caprolactone), the poly(l_-
lactic acid-co-s-caprolactone) copolymers were characterized according to their
chemical structure and composition (IR, 'H-NMR and C13-NMR spectrometry),
thermal properties (DSC, TG) and molecular weight (GPC). The results showed
that the final copolymer compositions were within +1 mole% of the initial
comonomer feeds. Analysis of the chain microstructure (C13-NMR) confirmed at
least some random character in the sequence distribution of the comonomer repeat
units, despite the much higher reactivity of L-lactide. As the s-caprolactone content
in the copolymer increased from 10 to 31 mole%, the melting range decreased and
broadened, the heat of fusion (% crystallinity) also decreased, but the thermal
stability and molecular weight increased. In multi-step (temperature jump)
copolymerisation, increasing the reaction temperature within the range 120-180°C
increased both the degree of incorporation and randomization of s-caprolactone



weight (I\_Iln = 2 - 8 x 10%) to be melt spun into monofilament fibres (diameters = 0.12
- 0.24 mm) and wound up mechanically. Tensile testing of the undrawn fibres
showed that, as the s-caprolactone content in the copolymer increased from 21 to
31% (by mole), the nature of the fibre changed quite dramatically from a soft, tough
fibre to an elastic fibre as the copolymer's Tg decreased to below room temperature.
This physical change was reflected in corresponding changes in mechanical
properties; while the ultimate stress at break and Young's modulus both decreased,
the extensibifity increased from abhout 60% to owver 500%. The overall conclusion to
be drawn from this project is that these L-lactide - e-caprolactone copolymers show
sufficient potential for development as absorbable surgical sutures for this line of
research to be continued.
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