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ABSTRACT

A novel ABA-segmented triblock terpolymer comprising a poly(ethylene glycol) (PEG)
center block joined to two end-blocks of a random L-lactide/glycolide copolymer (PLG), designated
as PLG-b-PEG-b-PLG, was synthesized via the ring-opening copolymerisation of L-lactide and
glycolide initiated by the hydroxyl-terminated PEG as macroinitiator with stannous octoate as
catalyst at 110 °C for 7 days. In this study, the comonomer composition of both the L-lactide as
the main component and the PEG of molecular weights 900, 4000 and 5600 (from end-group
analysis) were varied. In addition, poly(L-lactide) (PLL) homopolymer and an ABA-segmented
triblock copolymer comprising a PEG center block joined to two end-blocks of PLL, designated as
PLL-b-PEG-b-PLL, were synthesized under the same conditions in order to compare their
properties with those of PLG-b-PEG-b-PLG. All of these synthesized polymers were characterised
by a combination of analytical techniques; spectroscopic methods (IR, 'H-NMR and 1:’C-NMR),
thermal analysis methods (DSC and TG) and molecular weight methods (dilute-solution viscometry
and GPC). From the results obtained, the triblock co/terpolymer comﬁositions could be determined
from their 'H-NMR spectra, while information relating to the monomer sequencing derived from

their "C-NMR spectra confirmed that the triblock terpolymers contained some random character



in their two end-blocks. From the DSC results, the PLG-b-PEG-b-PLG samples were of lower
crystallinity than the PLL-b-PEG-b-PLL samples when compared at similar molecular weights and
. PEG contents. This could be deduced from the smaller areas and lower temperature ranges of their
melting peaks due to the greater structural disorder in the two end-blocks of PLG-b-PEG-b-PLG.
In addition, increasing either the glycolide or PEG contents in the comonomer feed further decreased
the % crystallinity of PLG-b-PEG-b-PLG. Finally, the number-average molecular weights (ﬁn) of the

triblock terpolymers were lower than expected, possibly due to the occurrence of degradative side
reactions, such as transesterification during synthesis and hydrolysis by moisture during

characterisation.



