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ABSTRACT

in this research project, the synthesis and characterisation of crosslinked
poly(L-lactic acid) ‘or poly(L-lactide) have been studied. Poly(L-lactic acid) (PLLA)
was synthesized via the acid-catalysed polycondensation of L-lactic acid in bulk
at 140°C and the kinetics of the reaction followed. Poly(L-lactide) (PLL) was
synthesized via the stannous octoate-initiated ring-opening bulk polymerisation of
L-lactide at 130°C for 72 hours. Crosslinking was studied by 4 different methods. -
In the first method, DL-malic acid (1-10 mol %) was used as a trifunctidnal
comonomer in the polycondensation of L-lactic acid, resulting in the formation of
branched rather than crosslinked poly{L-lactic acid-co-DL-malic acid) (P(LL-co-DL-
MA)). As the amount of DL-malic acid increased, the molecular weight decreased.
In the second‘ method, poly(L-lactide-co-maleic anhydride) (P{LL-co-MAH)) was
synthesized via the stannous octoate-initiated ring-opening bulk copolymerisation

of L-lactide and maleic anhydride at 130°C for 72 hours. A 70:30 LL: MAH mol



% comonomer feed resulted in a 93.8:6.2 LL: MAH copolymer composition
which was subsequently reacted by ”ffee radical polymerisation with N-
vinylpyrrolidone (NVP). From the resu'lts obtained, NVP-branched P(LL-co-MAH)
-resulted when the P(LL-co-MAH} was reacted with 35% NVP for 48 and 96
hours. In the third method, hydroxyi-terminated PLL was synthesized via the
diethylene glycol (DEG)-initiated ring-opening polymerisation of L-lactide at 130°C
for 72 hours followed by chain extension with fumaric acid leading to poly(L-
lactide fumarate) (PLLF). The PLLF was then reacted with 10% w/w NVP via free
radical polymerisation in an attempt to crosslink the C=C double bonds in the
fumaric acid moieties. However, no property changes were observed, indicating
that crosslinking had not occurred. Finally, a fourth method involved the use of
gamma (y) radiation to crosslink linear PLL that had been meit-extruded as rods.
The y-irradiation doséges of 200 and 500 Grays were applied in air. Again, no
significant property changes were observed, possibly due to insufficient irradiation.
In each of these experiments, the polymers obtained were characterised by a
range of analytical techniques combining together spectroscopy (IR, "H-NMR, ®c-
NMR), thermal  analysis (DSC, TG) and other methods (GPC, dilute-solution
viscometry, solubility). Finally, PLL, P{LL-co-MAH) 70:30 and P(LL-co-MAH) (35% NVP,
48 and 96 hours) were chosen for biodegradation studies. Accelerated in vitro
testing in a phosphate buffer saline solution of physiological pH 7.40 but at an
glevated temperature of 50.0+0.5°C showed them to be potentially biodegradable
by simple hydrolysis. Their property changes were measured in terms of weight

loss, meiting point and heat of fusion.
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