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ABSTRACT

The preparation and characterisation of poly(L-lactic acid) (PLLA) and poly-
caprolactone (PCL) blends as new biocdegradable polymers for potential use in surgery
as absorbable monofilament sutures was studied. Polymer blends were prepared by
the three different methods of physical blending, solution blending and meit mixing.
Together with the respective homopolymers, PLLA and PCL, the PLLA/PCL blends were
characterised according to their chemical structure (infrared spectrosceopy, IR, and
nuclear magnetic resonance spectroscopy, 'H-NMR and 13C—NMR), molecular weight
{gel permeation chromatography, GPC)and thermal properties (differential scanning
calorimetry, DSC, and thermogravimetry, TG). Theoretical predictions of PLLA and PCL
blends compatibility in the amorphous phase were made via calculations of the polymer
solubility and interaction parameters. Compatibility is predicted at a PLLA/PCL compo-
siion of 80/20% since the value of the specific interaction parameters, (Xpuiarc)ger OF
0.0555 is higher than the value of the interaction parameters, Ypwascy: Of 0.0477.
However, for compositions where PCL 2 30%, (s apc)se DECOMES less than KoLLAPCL
and increasing incompatibility is predicted. For the crystalline phase, from the Flory-
Huggins theory, the value of the interaction parameter, X1z 18 positive, indicating that the

two polymers should be only partiaily compatible in the melt state. Blend compatibility



was determined experimentally by means of techniques such as optical microscopy,
GPC, DSC, 'H-NMR and “C-NMR and the results compared with the corresponding
theoretical predictions. Differences in the results obtained from the three blending
methods are discussed. From both physical and solution blending, the blends were
incompatible. However, melt mixing at a PLLA/PCL percent composition of 90/10 at
190 OC for 20 hours gave a compatible blend. This was confirmed by DSC, which gave
a T, peak of the blend between those of the two homopolymers, and by C-NMR
which showed smail peéks in the 170-175 ppm chemical shift range as evidence
of transesterification having occurred daring blending. All other conditions gave only
partially compatible or incompatible blends irrespective of the method, composition,

time, and temperature used.



