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ABSTRACT

Poly(L-lactide-co-E-caprolactone) 82 : 18 mole % was synthesized via the
stannous octoate-initiated ring-opening bulk copolymerisation of L-Iactide and
E-caprolactone at 140°C for 24 hrs. Characterisation of the copolymer showed that it had
values of My = 31670, M, =14363, T, = 153°C and T, = 228°C. The copolymer was
melt spun as a monofilament fibre into an ice-cooled water bath (5-8°C). The as-spun
fibre obtained was almost amorphous andl exhibited a strain at break (€;) of 1200% with
low strength. When it was annealed at 80°C ovemight, €; decreased to 300% due to
induced crystallisation, as evidenced by its DSC thermogram. However, the annealed
fibre was still weak. Further studies of the effects of the rate of drawing and the
temperatures of drawing and annealing showed that a drawing rate of 150% min™" for an
initial gauge length of 40 mm gave the highest strength (G, = 97 MPa) fibre at room
tehpemture (~30°C). In comparison, at a higher temperature (60°C), the optimum
drawing rate was found to be 300% min™". The fibre drawn at this rate to a draw ratio (A)

of 4, followed by annealing at 80°C, exhibited higher strength (O, = 150-170 MPa and



€y = 200-250%). Further improvements in this drawn fibre could be made by drawing
once more at a rate of 200% min " to a final A of 4x2=8, yieldiﬁg a fibre with values of
G, = 197 MPa and €; = 107%. The fibre obtained at this stage was used to study in vitro
biodegradability. Attempts to further improve the rﬁechanical properties of the fibre wefe
carried out during the final period of study. it was found that when the fibre drawn with a
high rate (800% min‘1) was either alternately annealed and drawn at 60°C for 4 days or

annealed continuously under constant stress from a hanging weight of 30 grams at 60°C
ovemnight, the fibrés obtained showed similarly good mechanical properties with a
strength of about 70% of that of commercial PDS Il (size 2-0) monofilament sutures.
However, the fibres obtained were still too stiff and showed too little extensibility. These
two problems may be overcome in the future by further work to find the optimum
temperature for annealing the fibre. The resuits of in vitro biodegradability studies in a

phosphate buffer solution of pH 7.4 at 37, 50, 60 and 70°C for 8 weeks showed that, at

37°C, the strength of the fibre decreased by 50% within 4 weeks but with no
accompanying mass loss during the whole 8-week period. Mass loss was only observed
at the higher temperatures, such as at 70°C where the mass decreased by 31% within
the first 12 days. Examination using an optical microscope showed that the fibre surface
gradually became rougher in texture until the fibre finally broke into pieces perpendicular
to the fibre axis. From this, it was concluded that hydrolysis occurred at the surface and
then induced stress cracking leading to fragmentation. When compared with commercial
PDS Il sutures, it was found that the rate of strength loss of PDS Il was lower but its rate of
mass loss was higher. It was concluded that this was due to the fact that PDS Il was more

hydrophilic, and therefore more hydrolysable, but had. a higher molecular weight and

% crystallinity.



