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R 9f: Poly(ethylene oxide) (PEO)d| L-lactide (LA), DL-lactide, glycolide (GA)& 7]%
Z%3led PEO-PLLA, PEO-P(LLA/GA), PEO-P(DLLA/GA) diblock 2S5 A =35
Atk AlRFEAL EE47](DSCYE ARt FEEA 93 S48 RAslgd. PLLA,
P(LLA/GA), P(DLLA/GA) ¥&g9| Zol7} 71845 PEO B89 T, T, Holdy,
2733 LEP, &4 F¥%o] #Asg. PEO-PLLA #38AdA PLLAS Tt £
Wslof we} aA Wit Yo Falge PLLAE £¢ 3o]=7l PEOS} AAAH}. PEO-
P(LLA/GA)= dAldog #al% P(LLA/GA) 59 %o g PEO BE9| AX3 Uy
ol27} WZtAd vehA @1, olx 7tEFANA Jelten) T} #3=dcy. PEO-P(DLLA/
GA)E vh7ix2 yzpall PEOS} Z4el $4SIx 9iotil, 714244 PEO ¥29 243}
wdede 8§ FIPL o BaHA

ABSTRACT: Poly(ethylene oxide)-b-poly(L-lactic acid) (PEO-PLLA), poly(ethylene oxide)-
b-poly(L-lactic acid-co-glycolic acid) (PEO-P(LLA/GA)), and poly(ethylene oxide)-5-poly
(DL-lactic acid-co-glycolic acid) (PEO-P(DLLA/GA)) were prepared via ring opening
polymerization from poly(ethylene oxide), L- and DL-lactide, and glycolide. Their thermal
properties were investigated by using DSC. As the length of PLLA, P(LLA/GA), and
P(DLL.A/GA) blocks increased, T., T, crystallization exotherm, and melting endotherm of
PEO blocks decreased. The T, of PLLA block of PEO-PLLA was significantly affected by
changing the molecular weight. The co-melting of PEO and PLLA occurred when the PLLA
was low molecular weight. The crystallization exotherm of PEO block was not observed dur-
ing cooling run of PEO-P(LLA/GA). But, the crystallization peak and T, of PEO blocks ap-
peared in the second heating run due to the steric hindrance of stereo irregular P(LLA/GA)
blocks. PEO-P(DLLA/GA) showed the same pattern except showing the more decreased
crystallization exotherm and melting endotherm of PEOQ.

Keywords: poly(ethylene oxide)-b-poly(L-lactic acid) diblock copolymers, biodegradable polymer,
thermal properties, stereo-regularity.
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Table 1. Molecular Characteristics of the Diblock
Copolymers

copolymer g /ﬁ:ﬂ-x MM ggé
PEOs,-PLLA, 2300-473 119 83
PEOg,-PLLA 2300-1070 118 68
PEOs,-PLLAj; 2300-1666 1.25 58
PEO,,-PLLA, 5000-397 1.15 93
PEOQ,,,-PLLA,, 5000-724 1.14 87
PEO,,(-PLLA,, 5000-1000 1.08 83
PEO,,~PLLA,, 5000-1496 1.19 77
PEQ,,,-PLLAy; 5000-1962 111 72
PEQ,,-PLLA3 5000-2563 1.20 66
PEO,,~PLLA 5000-3312 60
PEO;,-P(LLA,,/GA,y) 2300-(1025/557) 1.43 59
PEOg,-P(LLA4/GA;¢) 2300-(1299/595) 147 55
PEOs;P(LLA,/GA ) 2300-(1406/549) 1.39 54
PEQ;,-P(LLA,,/GA;¢ 2300-(1033/902) 127 54
PEOs,-P(LLA;9/GA¢) 2300-(1342/928) 148 50

“ Number-average molecular weight calculated from 'H-NMR.
® Polydispersity measured by GPC. © Weight fraction of poly
(ethylene oxide) in copolymer.
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Figure 1. FT-IR spectra of PEO;,-PLLA, diblock co-
polymers.
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Figure 2. 'H-NMR spectrum of PEQs,-P(LLA,,/
GA,) diblock copolymer.
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Figure 3. DSC thermograms of PEO, -PLLA,
diblock copolymers during cooling. Numerical numbers
denote the number-average degree of polymerization
of PLLA blocks.
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Figure 4. DSC thermograms of PEQs,-PLLA,

diblock copolymers during cooling. Numerical numbers
denote the number-average degree of polymerization
of PLLA blocks.
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Figure 5. Crystallization exotherm of PEO blocks
(1g) in PEOs,-PLLA, and PEOy,-PLLA, diblock co-
polymers during cooling.
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Figure 6. DSC thermograms of PEO; PLLA,
diblock copolymers during the second heating. Numeri-
cal numbers denote the number-average degree of
polymerization of PLLA blocks.
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Figure 7. DSC thermograms of PEOg-PLLA,
diblock copolymers during the second heating. Numeri-
cal numbers denote the number-average degree of
polymerization of PLLA blocks.
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Figure 8. Melting endotherm of PEO blocks (1g) in
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during the second heating.
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Figure 10. DSC thermograms of PEOs,-P(LLA,/
GA,p) diblock copolymers during cooling. Numerical
numbers denote the number-average degree of
polymerization of PLLA blocks.
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Figure 11. DSC thermograms of PEOs,-P(LLA,/

GA,¢) diblock copolymers during the second heating.

Numerical numbers denote the number-average de-
gree of polymerization of PLLA blocks.
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Figure 12. DSC thermograms during PEQs,-P(DLLA, /
GA,) diblock copolymers during the cooling and the
second heating.
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