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Abstract
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The effects of addition of non degradable polymers, polystyrene (PS) and poly(methyl methacrylate) (PMMA) on the rate
of enzymatic degradation of biodegradable poly(l-lactide) (PLLA) have been studied in term of surface structure. Since a
component in multicomponent polymeric system has shown surface enrichment, PS and PMMA which have lower surface
energy than PLLA were selected as a minor blend component (5 wt%). Enzymatic degradation was carried out at 37 °C and
pH 8.5 in the aqueous solution of Proteinase K. Two blend systems, partially miscible (PS/PLLA) and immiscible
(PMMA/PLLA), showed the surface enrichment of 4 and 2 times of PS and PMMA, respectively. From the weight loss
profile data, the slow degradation rate of both blend films was observed. This indicates that PS or PMMA domains which

exist at surface act as a retardant of enzymatic attack.
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Fig. 1. Curve fitting spectra in Cls regions of PMMA, PLLA
and PS.

Table 1. Each area % of Cls regions

Carbon area (%)

Polymer
Natural Ether Ester
PS 100 0 0
PMMA 60 20 20
PLLA 33 33 33
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Fig. 2. Curve fitting spectra in Cls regions of theoretically
calculated (PS/PLLA) and (PMMA/PLLA) blends
with 5/95 by wt.

o714 Xpuae S9= 9] PLLAS] 2582 U
Rtk A (H)=5FE A4FE PS/PLLA S01=9] 7
- EHSONAE PSSO & s RE2 028 HA(PS
o] BES 0.035)2} vlwalo] 4] o) EO EHE
PSo] 2/dS UER]lal (PMMA/PLLA) SR1E (4]
(2)25E] PMMA®] ¥3 258 0.036)= PMMA7}
FEHZ0) 0.09 g2 EAs H=Lo] Hsko] 2nj
ol =& s EA5hs Ao R eyttt of2gh
JEAS] PLLASFS] Sdll=0] O3t ¥ T 55
}& HelAQl oA aLeshH JIohA] meke-
I tHGarbassi 5, 1994). §1H FHAA| 2}

#H 55 A A ThssHANE HE
of| thstoi A= -84 A, et XsHd, A
Al S 50 ohet ¥l ks W] gl
o] o|&3}7]= o HHGarbassi 5, 1994).

o lo flo o
o

BN v =2 e e A
H1opot

295 290 285 280
Binding energy (e¥)

Fig. 3. Curve fitting spectra in Cls regions of (PS/PLLA)
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Fig. 4. SEM images of PLLA (A), (PS/PLLA) (B), and (PMMA/PLLA) (C) blends before and after enzymatic
degradation at 37 °C. The numbers indicate the degradation hour.
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Fig. 5. Weight loss profiles of PLLA and its blend films
with PS and PMMA.
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