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Q 9 B dFqME Eetzul HEl§ poly(L-lactic acid) (PLLA)Q| 71583 AHF& ZAMSH
@k Zekzel Azls F7] B2 seld fEdn Alge HWEAA ¥ske AxERH
(ESCA), & #H&7t Toz BA3YY. PLLAS Ba&xE Ao Huled @ Age A &
Azxe P A5 fedeler ¥ FAFAL Wi AlAFAL E%EAM7] (DSCYE 0%
slod 2Ry, AR W= FARER @l (SEM)oz . Feiznt A=§
PLLAS) EHL Egl=zu}l He)E xRS PLLAY g 4tagko] Z7lslg1, o)& sl 3
FA4o| Ztalget. Eeghzal Mg PLLAS Eai&mrt 27w Eetznt HEl g ¢S
PLLAG] H]g] ®skor} 1 Fol A5 HHU 24 9ty EFZEr & 2ol YehlA]
Foteh. Sek=n} A7) 2 v)xel PLLAY #eldeldn 3 AASeE £8 27 (F 45714
Z7telda, FoissE vAE Al8d vl Eet=el A As7 gy

ABSTRACT: The degradation behavior of plasma-treated poly(Z-lactic acid) (PLLA) was
studied. The plasma treatment was carried out in air environment and sample surfaces were
analyzed by electron spectroscopy for chemical analysis (ESCA) and water contact angle mea-
surement. For determining the degradation rates of sanmiples the mass loss was determined
from the dry weights before and after degradation. The glass transition temperature (77,) and
crystallinity of the specimens were measured using a differential scanning calorimeter (DSC).
The surface morphology of specimens was examined with a scanning electron microscope
(SEM). The oxygen content of the PLLA surface was increased by the air-plasma treatment
and its water contact angle decreased accordingly. However, after degraded for 4 weeks, the
water contact angles of the plasma-treated PLLA became to be almost the same as those of
the normal PLLA presumably due to the degradation of the hydrophilic surface formed by
the air-plasma treatment. The degradation rates of the plasma-treated samples were faster
than those of the normal samples in initial periods presumably because of the hydrephilic sur-
face of the plasma-treated PLLA. However, the weight losses of the normal and plasma-
treated samples became to be similar after 6 weeks degradation, which may be due to the loss
of the hydrophilic surface of the plasma-treated PLLA by hydrolysis. The 7T and crystallini-
ty of the normal and plasma-treated samples increased in initial degradation periods. The in-
creasing rates of T, and crystallinity of the plasma-treated samples were faster than those of
the normal samples.
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Figure 1. Change in water contact angles of PLLA
films modified by air-plasma treatment with treat-
ment time. Sample numbers, #=5.
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Figure 2. Changes in water contact angle versus deg-
radation time of control and plasma-treated PLLA
films aged in 0.01 N NaOH at 37 'C. Sample numbers,
n=>5.
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Table 1. Change of Chemical Composition Deter-
mined from ESCA Survey Scan Spectra of Surfac-
es of Control and Air-plasma Treated PLLA Films
Aged in 0.01 N NaOH Aqueous Solution

atomic concentration of
elements (%)
0 2 4 6 8
C 67.6 67.2 67.3 67.6 67.5
control PLLA 0 32.3 32.8 325 32.1 325
O/C ratio 0.47 0.48 0.48 0.47 0.48
C 63.1 67.0 67.5 67.1 67.4
0 369 33.0 326 329 325
O/C ratio 0.58 0.49 0.48 0.49 0.48
@ Degradation time(week).
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Figure 3. Percentage weight loss versus degradation
time of control and plasma-treated PLLA films aged
in 0.01 N NaOH at 37 'C. Sample numbers, #»=5.
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Figure 4. Percentage crystallinity versus degradation Figure 5. Changes in 7T, versus degradation time of
time of control and plasma-treated PLLA films aged control and plasma-treated PLLA films aged in 0.01 N
in 0.01 N NaOH at 37 C. NaOH at 37 €.
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Figure 6. SEM micrographs of PLLA films. (a) Control PLLA, (b) plasma-treated PLLA, (c) control PLLA aged in
0.01 N NaOH at 37 °C for 16 weeks, (d) plasma-treated PLLA aged in 0.01 N NaOH at 37 C for 16 weeks.
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