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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 the their degradation
kinetics were measured by a Langmuir film balance. The alkaline (pH=11) degradation of poly(/-lactide)
(I-PLA) monolayer showed the faster rate at a surface pressure of 4 mN/m in the ranges from to 0 to 7 mN/m.
However, the enzymatic degradation of /-PLA with Proteinase K did not occur until 4 mN/m. Above a constant
surface pressure of 4 mN/m, the degradation rate was increased with a constant surface pressure. These behav-
iors might be attributed to the difference in the contacted area with degradation medium: alkaline ions need
small contact area with -PLA while enzymes require much bigger one to be activated due to different medium
sizes. The stereochmical PLA monolayers showed that the alkaline degradation was increased with their optical
impurities while the enzymatic one was inversed. These results could be explained by the decrease of crystal-
linity with the optical impurity and the inactivity of enzyme to d-LA unit.
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Fig. 1. DSC curves of stereochemical PLAs.
The arrows indicate melting temperatures.

Table 1. Characteristics of polymers used in this study

Stereochemical Mn Tg Tm
PLAs (Mw/Mn) () )
L100 66,000 (2.0) 59 178
198 520,000 (1.6) 57 155
L95* 450,000 (1.7) S5 145
L90 570,000 (1.7) 55 -
D100 160,000 (1.6) 58 177

* 195 indicates the stereochemical polymer with LLA 95
and DLA 5 mol%.
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Fig. 2. p-A isotherm curves of L100 monolayers at

subphases of pH 11 (A) and with Proteinase K
(B) as a function of pause time.
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Table 2. Degradation of PLLA monolayers with different
pause times at pH 11 and surface pressure 7

mN/m
Pause time (min) 10 20 30
Degradation (%)" 22 41 70°

*Calculated by (1-A/A0)x100 where A0 is the occupied
area at 0 of pause time.
®Extrapolated data.
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Fig. 3. Kinetic curves of stereochemical PLA mono-
layers at subphases of pH 11 (A) and with
Proteinase K (B) The dash lines indicate D100
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Fig. 4. Schematic representation of polymeric mono-
layers at different surface pressures.
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Table 3. Degradation of L100 monolayers with different pause times at pH 11 after 30 min of degradation

Constant surface pressure (mN/m) 0 4 6 7
Degradation (%) 70 35 15 11
Occupied area per repeating unit 60 15.9 13.2 12.2
Relative degradation rate per unit area* 1.17 22 1.1 0.9

* Calculated by Degradation/Occupied area per repeating unit
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Fig. 5. AFM tophographical images of stereochemical PLA films: (A) 1100, (B) 198, (C) L95, (D) L90, (E) D100.
The bottom images are corresponding to the images after the enzymatic degradation of 2 hr at 25 °C.
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