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ABSTRACT : PLLA-POE—PLLA block copolymers were prepared using PLLA and POE with
different compositions. Copolymers were obtained in high yield and the polydispersity of the
copolymers was very narrow. A dispersed solution of 0.1 g/mL of PLLA-POE-PLLA
copolymer was mixed with a dispersed solution of 0.1 g/mL of PDLA-POE-PDLA
copolymer. Gel formation was observed from the mixed product obtained at the human body
temperature of 37 C. The mixed product comprising PDLA—-POE—PDLA and PLLA-POE—
PLLA was found to have higher cloud points than that of PLLA —POE—PLLA copolymer. The
cloud points decreased with increasing the concentration of the mixed copolymer dispersed
solution.
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Scheme 1. Various structures of PLA. (a) PLLA,
(b) PDLA, and (c) PDLLA.

Scheme 2. Stereo complex structure of PLLA and
PDLA.
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Table 1. Results of Block Copolymerization of PLLA, POE and PDLA

feed ratio polymeric product . »

PLA/POE PLA/POE  vield (%) PLA/POE/PLA MM,
PLLA-POE—-PLLA 39/61 28/72 83.3 900-4600—900 1.09
PLLA-POE~-PLLA 42/58 36/64 94.7 1300-4600-1300 1.10
PLLA-POE-PLLA 50/50 38/72 74.6 1400—-4600~-1400 1.09
PLLA-POE-PLLA 67/33 65/35 92.4 4300—-4600-4300 1.10
PLLA-POE-PLLA 81/19 81/19 94.4 9500—-4600—-9500 1.36
PDLA-POE-PDLA 41/59 32/68 85.8 1100-4600-1100 1.12
PDLA-POE-PDLA 50/50 41/59 82.8 1600—-4600-1600 1.14
PDLA-POE-PDLA 67/33 64/36 86.9 4100-4600—-4100 1.09
PDLA-POE-PDLA 81/19 80/20 94.7 9200—4600—-9200 1.31

“By 'H-NMR spectra. "By GPC with chloroform as the eluent.
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Figure 1. "H-NMR spectra of PLLA—-POE-PLLA
(1300—-4600-1300).
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Figure 2. Cohesive form of PLA—POE—PLA copolymer
in water,

Table 2. Cloud Point of PLA-POE-PLA Dispersed
Solution with Various Concentrations

concentration (g/mL)
20%10% 10x107° 50107 25%10
PLLA-POE-PLLA 92T 98T 72T 80T
PLLA-POE-PLLA+PDLA-POE-PDLA 78T 8T  — -
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Figure 3. Rheological measurements of dispersed
solutions of PLA-POE—-PLA. (a) PLLA-POE-PLLA

and (b) mixture of PLLA—POE—PLLA and PDLA-
POE-PDLA.
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Figure 4. WAXS measurements of dispersed solutions
of PLA—POE-PLA. (a) PLLA-POE~-PLLA (room
temperature), (b) PLLA-POE-PLLA (37 1), (c)
PLLA-POE-PLLA (75 ), (d) mixture of PLLA—~POE—
PLLA and PDLA-POE—PDLA (room temperature),
(e) mixture of PLLA-POE—PLLA and PDLA-POE—
PDLA (37 ), and (f) mixture of PLLA—POE-
PLILA and PDLA —POE-PDLA (75 T).
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