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ABSTRACT

In this research project, the melt spinning of commercial polypropylene
and synthesized poly(L-lactic acid-co-g-caprolactone), P(LLA-co-CL), as
monofilament fibres was studied. In the melt spinning of the polypropylene, it
was found that the tenacity and Young's modulus of the monofilaments
increased with increasing spin-draw ratio (SDR). However, the SDR had little
or no effect on the % crystallinity. In addition, the effect of a thermal
conditioning zone (TCZ) (for polypropylene only) was studied. It was found
that a TCZ may help to increase the molecular orientation in the filament. The
effect of off-line hot drawing was also studied as a means of improving the
mechanical properties of the spin-drawn monofilaments. It was found that as
the off-line draw ratio (OLDR) increased, the stress at break and Young's
modulus also increased. In the case of the P(LLA-co-CL) 8:2 and 7:3 samples,
both could be melt spun but their monofilaments were not strong enough to be
wound up. Their stress at break values were very low: 25 MPa and 30 MPa
respectively, although their Young's moduli were comparable with commercial
monofilament sutures. Elongations at break of the 8:2 and 7:3 samples were
46% and 166% respectively, showing the 7:3 fibre to be more elastic than its
&2 counterpart. Annealing, as a post-spinning process, could improve
mechanical properties by increasing the % crystallinity. At the same time,
however, the mechanical properties were limited by the presence of certain
defects, such as necking and microvoids, that occurred during the melt
spinming process. An in vitro biodegradability study in a phosphate buffer



medium of physiological pH 7.40 and tezmperature 37.0 + 1.0°C showed the
P(LLA-co-CL) 7:3 monofilaments to be potentially biodegradable by simple
hydrolysis. Their rate of degradation was measured in terms of weight loss.
Similar to commercial ' MAXON' sutures, the copolymer lost about 20% of its
initial weight within an immersion period of 11 weeks.
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