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Abstract: To control degradation rate of biodegradable poly(lactide)s (PLA), the stereochemical PLAs with
different ratios of d-lactide and /-lactide units were synthesized by the ring open polymerization and a degradation
behavior was measured by a Langmuir film balance. Degradation rates of mixture monolayers on alkaline subphase
were investigated as a function of optical purity of mixture component, 100, 99, 97 and 95%. As increasing their
optical purity, melting temperatures of mixtures from stereocomplexation increased. The degradation rate of mixture
monolayer with 100% optical purity was much slower than that of each homopolymer one and the others showed 2
step degradation behaviors. In the first step, the degradation which is faster than that of each homopolymer occurs in
the uncomplexed region, and secondly, the degradation occurred in the complexed region which showed similar
degradation rate to that of 100% optical purity. These results indicate that the alkaline degradation of stereochemical
PLAs could be controlled by stereochemistry and stereocomplexation between enantiomer PLAs.
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Table 1. Characteristics of Polymers

Stereochemical PLAs M (M, /M) T, (°C) T (°O)
L100 180000 (1.4) 59 172
L99 230000 (1.5) 57 167
L97 210000 (1.5) 55 156
L95 430000 (1.9) 55 147
D100 160000 (1.6) 58 173
D99 235000 (1.5) 57 168
D97 410000 (1.7) 57 159
D95 178000 (1.6) 54 146
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Figure 1. DSC curves of L95 and D95/L.95 1/1 mixture films.
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Figure 2. XRD patterns of L95 and D95/L.95 1/1 mixture films.
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Figure 3. Schematic representation of hydrolytic degradation of
monolayers.
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Figure 4. t-A isotherm curves of L95 monolayers on subphases of pH
11.2 with and without pause time.
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Figure 5. Kinetic curves of L.100 and .95 monolayers on subphases
of pH 11.2 at different surface pressures.
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Table 2. Properties of L95 Monolayers on pH 11.2 at Different
Surface Pressures after 30 min

Surface pressure (mN/m) 0 4 7
Degradation(%)* 67 36 32
Relative occupied area 100 32 24
Relative rate (degradation/area) 0.67 1.2 1.3

“Calculated by (1—A4/40)x100 where 4, is the occupied area at 0 of
pause time.
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