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ABSTRACT

v 197117

Co- and terpolymers of L-lactide (LL), E-caprolactone (CL) and glycolide (G)
with various compositions were synthesized via bulk ring-opening polymerization at 120°C for 48
hrs. Two synthesis procedures were employed. In the first procedure, LL and CL or LL, CL and
G monomer were co/terpolymerized using stannous octoate 0.1 mol % and diethyleneglycol 0.05
mol % as the initiating system. The co/terpolymer obtained had mole % ratios of LL:CL:G =
50:50:0, 59:41:0 and 59:37:4. In the second procedure, polycaprolactone diol with a weight-
average molecular weight (M ) of 2000 was used instead of CL with only stannous octoate 0.1
mol % as an initiator. The polymers obtained had mole % ratios of LL:CL:G = 49:51:0, 59:41:0,
49:46:5 and 62:35:3. From 13C-NMR, GPC, viscometry, DSC and TG analyses, the polymers
from the second procedure were blocky rath.er than random with low molecular weights and
solution viscosities (M W< 10" and [N] < 0.1 dV/g in tetrahydrofuran at 40 °C). As a result, these
polymers could not be processed into tubes.

However, from the same analyses the polymers from the first procedure showed enough
random microstructure to be non-crystalline with high molecular weights and solution viscosities
(ﬁ Nad 10" and (N1 > 0.4 dI/g). Therefore, they could be fabricated into tubes by either of two
methods: dip-coating from solution and melt-extrusion. Polymer films prepared from film casting

showed elastic properties but were weak due to their lack of crystallinity (stress at break = 14-17

MPa and strain at break = 420-540 %). From the melt-extrusion method at 80°C, tubes with rough
surfaces and internal voids were obtained. In contrast, the dip-coating method gave tubes with
smooth surfaces and uniform dimension of 0.3-0.4 mm wall thickness and 1.2 mm internal
diameter. The tube showed good elastic recovery following deformation. In vitro hydrolysis
testing at 50°C in a phosphate buffer saline solution of pH 7.4 showed that the copolymer of
composition LL: CL = 59:41 degraded the slowlest only starting to lose its shape within week 8

and breaking into pieces in week 10.





