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Abstract: A novel segmented triblock terpolymer comprising a poly(ethylene glycol) (PEG) center block joined to two
efid- blocks of arandom L-lactide/glycolide copolymer was synthesized. This was achieved via the ring-opening
copolymerisation of L-lactide and glycolide initiated by the hydroxyl terminated PEG as macroinitiator wnth stannous
octoate as catalyst, The terpolymer product was characterised by 'H-NMR to determine its composition, “C-NMR to
determine its chemical microstructure, DSC to determine its thermal transitions and crystallinity, TG to study its thermal
* stability, and GPC for its molecular weight. It was found that varying the composition by using different PEG molecular
weights modified the properties of the triblock terpolymer accordingly. By this way, the propemes could be tailored to
meet the specific requirements of particular biomedical applications.

Methodology: Appropriate amounts of L-factide, glycolide, and PEG as the macroinitiator (1) were charged into a 25 ml
round-bottomed flask with a magnetic stirring bar and the catalyst solution (8% by weight stannous octoate in toluene)
added. The flask was then sealed under a dry nitrogen atmosphere and the ring-opening polyinerisation reaction carried
out at 110 °C for a pericd of 1 week. At the end of the polymerlsatlon period, the polymer was aifowed to cool to room
temperature before being dried in a vacuum oven at 90 °C for 10 hours. The polymer was then characterised by the
combination of analytical techniques mentioned above. .

Results, Discussion and Conclusions: The triblock terpolymer, poly(L-lactide-co-glycolide)-b- poly(ethy]ene glycol)-b-
(L-lactide-co-glycolide), P(LL-co-G)-b-PEG-b-(LL-co-G), could be synthesized because the two terminal hydroxy!
groups of the PEG each acted as an-initiator for the ring-opening copolymensatlon of the L-lactide and glycolide
monomers. Thus, a triblock terpolymer was formed. Characterisation by 'H-NMR showed that e.ach monomer was
incorporated into the terpolymer chain and enabled its overall composition to be determiined. The ' 'C-NMR spectrum
revealed further details relating to the chain microstructure. Detailed analysis of the "C-NMR spectrum showed low
intensity C=0 peaks due to LGL and GLG triad sequences had suggesting a low extent of transesterification under the
mild polymerisation conditions employed. The DSC thermogram exhibited a lower melting range compared with the poly
(L-lactide} and poly(glycolide} homopolymers, but showed that the terpolymer was crystallisable to some extent. This
combined NMR and DSC evidence confirms the triblock nature of the product. The results suggested that different
terpolymer structures for different applications can easily be formulated by varying the polymer composition and using
different PEG molecular weights.

Reference:(1) Mohammadi-Rovshandeh, J., Famia, $.M.F., and Sarbolouki, M.N., J. Appl. Polym. Sci., 74, 2004-2009
(1999).

Keywords: poly(L-lactide-co-glycolide)-b-poly(cthyiene g,lycol)-h-{L»AIaCIide-co-glycolide), triblock biodegradable
terpolymer
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