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ABSTRACT : The block copolymers were prepared by the ring opening polymerizati on of DL—
lactide by poly (ethylene oxide) (PEO) with diethylzinc (ZnEts) as a catalyst. When the feed
ratio of PEO was over 30% relative to DL —lactide, the polymerization of DL —lactide took
place from the PEO hydroxyl terminals to provide the desired A —B—A or A—B block
copolymer. The block copolymers were made of films by cast method and the films obtained
was drawn to 2.5 times at 60 C. At the same draw ratio, the tensile modulus of the films was
decreased with increasing PEO content in the block copolymers. It was therefore suggested
that the block copolymers comprising of PDLLA and PEO, had high potentials as the
biomaterials with improved flexibility.
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Table 1. Typical Results of the Block Copolymeri-
zations of DL-lactide with PEOesters?®

run PEOester Lac/PEQ yield Lac/PEQ®

: . ) [x10*
No. My by wt  unitmole (%) unit mole
1 - 90 6.2
2 400 10/1 86/14 68  98/2 2.5
3 10/2 75/25 54 95/5 2.3
4 10/3 67/33 78 79/21 2.4
5 10/4 58/42 62  80/20 2.6
6 4000 10/1 86/14 73 88/12 4.8
7 10/2 75/25 70 86/14 4.5
8 10/3 67/33 61  79/21 4.5
9 10/4 58/42 58  85/15 3.9

a Solvent : toluene, catalyst : ZnEt, (80 C, 3 hr).
® By '"H-NMR spectra.
¢ By GPC in reference to polystyrene standard.
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Figure 1. 'H-NMR spectra of block copolymers of
DL—lactide with (A) PEO #400 and (B) PEO #4000 at
the same feeding ratio of 67/33 in weight.
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Scheme 1. Synthesis of DL—lactide and PEOesters.
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Figure 2. Typical GPC curves of DL—PEO #400.
(A) DL—homo, (B) DL(86)—-PEO(14), (C) DL(75)—
PEO(25), (D) DL(67)—PEO(33), and (E) DL(58)—
PEO(42).
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Figure 3. Typical GPC curves of DL—PEO #4000.
(A) DL—-homo, (B) DL(86)—-PEO(14), (©) DL(75)—
PEO(25), (D) DL(67) —PEO(33), and (E) DL(58) —
PEO(42).
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Figure 4. Typical DTA curves of DL—PEO #400.
(A) DL—homo, (B) DL(86)—PEO(14), (C) DL(75) —

PEO(25), and (D) DL(67) —PEO(33).
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Figure 5. Typical DTA curves of DL—PEO #4000.
(A) DL—homo, (B) DL(86)—-PEO(14), (C) DL(75) —
PEO(25), (D) DL(67) —PEO(33), and (E) DL(58) —
PEO(42).
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Figure 6. Change in tensile strength and modulus
with the PEO ratio. O : DL—PEO #400 tensile
strength, @ : DL—PEO #400 tensile modulus, A :
DL-PEO #4000 tensile strength, A : DL—PEO
#4000 tensile modulus.
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Figure 7. Change in tensile strength with the PEO

ratio. O :virgin films, A :drawn films to 2.5 times
at 60 C.
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