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Abstract-Glycolides were polymerized by PPG or Pluronic®(PN) to give A-B-A block copolyesters

consisting of polyglycolide(A) and polypropylene glycol(B) or polyglycolide(A) and PN(B). Lactones

were easily copolymerized with polyethers by ester interchange reaction even in the absence of catalyst.

It is because PPG and PN are telechelic polyethers having hydroxy groups on their both ends. When
the feed ratio of PPG(M,=4,000) and PN(M,=11,500) were over 5 and 10 wt% relative to glycolide,
respectively, the polymerization of glycolide took place from the terminus hydroxy groups of PPG or

PN to produce the desired A-B-A block copolymers in high vields. The molecular weights of the copolymers,

which estimated from the monomer conversions and the feed ratios of PPG and PN, could be controlled

by changing the kind of terminus hydroxy of polyether and the feed molar ratio of PPG and PN.
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Fig. 1 60MHz 'H-NMR spectra of PGA-PPG-
PGA prepared at different feed ratios.

Table 1. Typical results of the block copolymerization® of glycolide and PPG

Run PPG Feed ratio Polymeric products
No. (Mn) Parts(wt %) Unit ratin® Yield( %) PGA/PPG*
1 4,000 100/0 95
2 95/5 (98/2) 92 98/2
3 90/10 (95/5) 88 97/3
4 80/20 (89/1D 78 96/4

¥ Catalyst . Trimethylaluminium-H,O, Conditions : 225C, 30min.
* PGA/PPG which indicates the unit ratio of (glycolide unit}/{PPG unit) incorporated.

© By 'H-NMR spectra.
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Fig. 2 DSC curves of PGA and PGA-PPG-
PGA prepared at different feed ratios.
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Fig. 3 60MHz 'H-NMR spectra of PGA-PN-
PGA prepared at different feed ratios.
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Table 2. Typical results of the block copolymerization® of glycolide and PN

Run PN Feed ratio Polymeric products
No. (Mn) Parts(wt % ) Unit ratio® Yield(%) PGA/PN?
1 11,500 100/0 95
2 95/5 (98/2) 93 98/2
3 90/10 (95/5) 91 95/5
4 80/20 (89/11) 86 91/9

¥ Catalyst . Trimethylaluminium-H,0, Conditions : 225C, 30min.
¥ PGA/PN which indicates the unit ratio of {glycolide unit)/{PPG unit) incorporated.

? By 'H-NMR spectra.
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Table 3. Typical results of the block copolymerization” of glycolide and PN
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Fig. 4 DSC curves of PGA and PGA-PN-
PGA prepared at different feed ratios.

Run PPG Feed ratio Polymeric products
No. (Mn) Parts(wt%)  Unit ratio” Yield(%) PGA/PN®  MwX10%¢
1 11,500 100/0 96
2 95/5 (98/2) 96 98/2 7.2
3 90/10 (90/10) 93 95/5 5.1
4 80/20 (89/11) 93 89/11 4.3
5 50/50 (58/42) 90 60/40 2.7

¥ At 160C with 0.045mol% of tin(I1) octanoate relative to L-lactide.
® PLLA/PN which indicates the unit ratio of (L-lactide unit)/(PN unit) incorporated.
9 By 'H-NMR spectra. ¥ Molecular weight by GPC.
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