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ABSTRACT

Currently, CAPROSYN™ is the only commercially available fast-absorbable monofilament surgical
suture which loses its tensile strength within 10 to 14 days and shows complete mass loss within 56
days in the human body. Itis a special-purpose suture which is used specifically in delicate operations
where fast absorption is required. In this research, attention has been focused on developing a new
monofilament suture with properties comparable to CAPROSYN™ but which has a significant

difference in chemical structure.

A statistical copolymer of glycolide (G), L-lactide (LL), E-caprolactone (CL) and DL-lactide (DLL)
was synthesized by bulk ring-opening polymerization. Of the various comonomer ratios and initiators
studied, the most suitable for processing the copolymer product by melt spinning into a monofilament
fibre was G:LL:CL:DLL = 20:65:10:5 mol % using stannous octoate as the initiator. Polymerization
was carried out at an initial temperature of 150 °C. After the solid monomers had all melted, a vacuum
was applied to the system. As soon as the system started to show signs of discoloration and the
viscosity increased, the temperature was decreased to 130 °C for 24 hrs. The final purified copolymer,
P(G-co-LL-co-CL-co-DLL), was of high molecular weight (inherent viscosity, Nippn, 1.39 dl/g in
chloroform as solvent at 25 °C) and was characterized by a range of analytical techniques, namely:
Fourier-transform infrared spectroscopy (FTIR), nuclear magnetic resonance spectroscopy (NMR),

differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA).



For processing into a monofilament fibre, the copolymer was melt spun with minimal draw so that
the as-spun fibre’s morphology would be largely amorphous and unoriented. This was so that the
fibre’s final oriented, semi-crystalline morphology could be gradually developed through a series of
controlled off-line hot-drawing and annealing steps during which the required levels of molecular
orientation and crystallization were introduced. The final drawn and annealed fibre had a tensile

strength of approximately 200 MPa and an extension at break of 97%.

Finally, an in vitro hydrolysis experiment was carried out in phosphate buffer saline (pH 7.4 at 37.0
+ 0.5 °C) in order to evaluate the copolymer’s rate of hydrolytic degradation compared with
CAPROSYN™. The results showed that the copolymer fibre could maintain its tensile strength for
only about 14 days before degradation rendered it too brittle to be tested further, which was
comparable with CAPROSYN™. However, mass loss after 56 days was only about 21% which was

less than CAPROSYN"" (approx. 33%).

In conclusion, it can be said that the P(G-co-LL-co-CL-co-DLL) copolymer which has been
developed in this research shows potential for use as a fast-absorbable suture. However, its balance
of mechanical properties and hydrolytic degradability needs to be further refined before it can be

considered to be a realistic alternative to CAPROSYN' .



