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ABSTRACT

ABA segmented triblock copolymers of L-lactide (LLA) and &-
caprolactone (CL), designated as PLLA-b-P(LLA-co-CL)-b-PLLA, were
synthesized via ring-opening bulk copolymerisation using diethylene giycol as
an initiator and stannous octoate as a catalyst. In the first stage of the
synthesis, P(LLA-co-CL) random precopolymers were prepared as the centre
blocks at a reaction temperature of 140°C. This was then followed in the
second stage by terminal block copolymerisation with more L-lactide at
115°C. In this study, two different catalyst concentrations were emp!oyéd,
one 60 times higher than the other, for two different reaction times, 24 and 48
hours for each of the two stages. Together with the respective
homopolymers, PLLA and PCL, the P(LLA-co-CL) random precopolymers and
the PLLA-b-P(LLA-co-CL)-b-PLLA block copolymers were characterized
according to their chemical structure and composition (IR, 'H-NMR and
3C-NMR spectrometry), thermal properties (DSC, TG) and molecular weight
(GPC). The '*C-NMR spectra of the P(LLA-co-CL) precopolymers confirmed



that they contained at least some random character in their monomer
sequence distributions while those of the PLLA-b-P(LLA-co-CL)-b-PLLA final
products were consistent with the addition of terminal PLLA blocks in a
triblock copolymer structure. From the DSC results, the P(LLA-co-CL)
random precopolymers were all amorphous materials as a consequence of
their near equimolar LLA : CL compositions whereas the PLLA-b-P(LLA-co-
CL)-b-PLLA block copolymers were semi-crystaliine. However, the DSC
melting peaks of the PLLA-b-P{LLA-co-CL)-b-PLLA products were much
broader, smaller and at a lower temperature when compared with
homopolymeric PLLA. This indicated that, while the triblock copolymers were
semi-crystalline due to the attachment of the PLLA blocks, the PLLA
crystaliine domains were smaller, fewer and less well-ordered than in the
PLLA homopolymer matrix. Finally, the number-average molecular
weights, M, of the P{LLA-co-CL) first-stage products were in the range
of 800-10,608 while those of the PLLA-b-P(LLA-co-CL)-b-PLLA second-stage
products were in the range of 3,800-16,600. These molecuiar weights were
lower than expected, possibly due to the occurrence of degradative side
reactions, such as transesterification, during synthesis.
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