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Abstract : A series of methoxypoly(ethylene glycol) (MPEG)-poly(e-caprolactone-co-L-lactide) (PCLA) diblock copolymers
were synthesized by ring-opening polymerization of a mixture of e-caprolactone and Z-lactide with different ratios in the
presence of Sn(Oct),. The characterization of MPEG-PCLA diblock copolymers were examined by "H-NMR, GPC, DSC,
and XRD. Kinetic study on ring-opening polymerization of monomer mixtures was carried out in various conditions such
as a variation with polymerization time, amount of catalyst, and temperature. The highest conversion obtained in 1.2 ratic
of initiator versus catalyst at 110 ‘C. The biodegradable characterization of MPEG-PCLA diblock copolymers in aqueous
solution was carried out by using GPC for 1~14 weeks. The biodegradability of MPEG-PCLA diblock copolymers
increased as the Z-actide content of diblock copolymers increased. In conclusion, we confirmed the dependence of poly-
merization rate according to various conditions. In addition, we can control the biodegradability of MPEG-PCLA diblock
copolymers by changing the ratio of PCL and PLA block segment.

Keywords : MPEG-PCLA, e-caprolactone, L-lactide, ring-opening polymerization, kinetics, biodegradability.
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Figure 1. Polymerization scheme of (a) MPEG-PCL, (b) MPEG-PCLA, and (c) MPEG-PLLA.
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Table 1. Synthesis of MPEG-PCL, MPEG-PCLA, and MPEG-PLLA
Diblock Copolymers

Ve Ve b

M., cae . My, v

N ke ey DG A ik, e
(PCL/PLA)] (PCL/PLA)] "'n

Mé’g_lp cy 1002 7502400 93¢ 7502590 114
MEPEEZCL ) V10 189/17 7502160/240 90” 24773280 123
Mgggcm) 50750 10.5/83 120?)5/[1-200 %* 130?)5/[1-170 128
(MPEZL;;LL o VIO 166 7502400 90”7 7502440 126

Polymerization condition; [Sn(Oct),]/[MPEG] = 0.6, time = 24 h, temperature =
110 C. MPEG : M, =750 g/mol (M /M, =1.07) .  hexane insoluble part,
# phexane/ethyl ether (4 : 1) insoluble part. “Determined by 'H NMR.
‘Measured by GPC (based on standard polystyrene).
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Figure 2. 'TH-NMR spectrum of MPEG-PCLA diblock copolymer (PCL2).

Table 2. The Thermal Properties and Degree of Crydallinity for MPEG-
PCL, MPEG-PCLA, and MPEG-PLLA Diblock Copolymers

MPEG block  PCL, PCLA, PLLA block

a b
No. T(TC) Ty Ty X
PC1 -69.7 17.2 53.3 36.4

PCL2 -64.2 17.8 41.5 13.1

PCL3 439 18.6 - 22
PL4 -49.5 19 143.3 31.7

?Measured by DSC. * Determined by X-ray diffraction.
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Figure 5. The plot for conversion of a mixture of monomer versus poly-
merization time in the various ratio of [Sn(Oct),]/[MPEG] at 110 C.
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Figure 9. GPC curves of MPEG-PCLA diblock copolymers before
and after biodegradation at 37.5 C for 14 weeks.
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