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Abstract - In this work, biodegradable poly(L-lactide) (PLA)/poly(ethylene glycol) (PEG) microcapsules were prepared by emul-
sion solvent evaporation method. The effect of PEG segments on the degradation, size distribution, and release behavior of the
microcapsules was studied. According to the experimental results, PLA/PEG copolymers were more hydrophilic and exhib-
ited lower glass transition temperatures compared to PLA homopolymer. The surface of PLA/PEG microcapsules was not as
smooth as that of PLA microcapsules. The mean diameters of the PLA and PLA/PEG microcapsules were 40, angpet-
tively. The spherical forms were observed by image analyzer and scanning electron microscope (SEM). Drug release from micro-
capsules was determined by UV/Vis spectra. It was found that the drug release rates of the microcapsules were sigrifisadtly inc
with adding of PEG, which could be attributed to the increase in their hydrophilicity and swelling characteristics.
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Fig. 1. Structure of 15-atom macrolide (erythromycin estolate).
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Table 1. Molecular weight and T, of the resulting copolymers with PLA/PEG ratio 0, 5, and 10 wt.% in feed

PEG contents in feed [wt. %] PEG contents in copolymer (NMR) [wt. %] Molecular weigh{@RC) T [°Cl
0 - 15000 59.1
5 6.3 11000 43.3
10 184 10000 41.6
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Fig. 2. Water uptake of PLA homopolymer and various PLA/PEG (6.3
and 18.4 wt.%) copolymers.

Table 2. Loading efficiency of prepared microcapsules with PLA
homopolymer and various PLA/PEG (6.3 and 18.4 wt.%)

copolymers
PEG contents [wt.%)] 0 6.3 18.4
Loading efficiency [%0] 42 48 56

Table 3. Mass loss (%) of PLA homopolymer and various PLA/PEG
(6.3 and 18.4 wt.%) copolymers

PEG contents [wt.%)]

Incubation time

[days] 0 6.3 184
0 0.0 0.0 0.0
7 13.8 24.2 31.9
14 24.0 41.0 50.8
21 29.9 48.2 61.0
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Fig. 3. The pH change in PLA homopolymer and PLA/PEG (6.3 and
18.4 wt.%) copolymers suspensions as a function of time.
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Fig. 4. Image analysis of prepared microcapsules; (a) PLA and (b)
PLA/PEG (6.3 wt.%) microcapsules.

3-3. Ojo|3 2Z¥&o| M=
Fig. 4= PLA%} PLA/PEG(PEG 6.3 wt.%y}o] Z271< 2] image
analyzerrbd-g Vel R0 PEGT F7Fge wie) vlo]lazgee
A7 57 Rg AT = I} Fig. 5= PLASE PLA/PEG(PEG
6.3 WY A|Fg wio| AR Hee] A7) FXE VR Z10F PLAY
739~ 30-40(:5) ume] =79 o] X3S & 5 9, PLAIPEG
(PEG 6.3 wt.9%E 50-60¢5) um =719 mlo]Az o] Bol A
Qo1 1 BEE= AAE 10E 504 ZAIE 100(E5) unvkA] WL &
X2 AZHJEES & F UAeE B vlo]Az ] Ha A7)+ 6.3
wt.%2] PEGT #71d ) met 40004 55umz F715hs 918 4 3l
Atk 919 7o AFAEZHE PEG) AR we) mlolaz e
A7t TR e, 2719 £E 9 WA SRS O ¢ U
H), o]= PEQ #4422 4HE F i, PEGH A7l u=t
water uptaket 57 FHA| = o] 919} 22 AprE Lehd 210 2 gk
Fig. 62 g 2oA] gbslA 7A%H PLA9 PLA/PEGwlo| =2
Weo] SEM ARS Vel o7 PLA rlo]aZ2 el v wd 7R
< ¥We JeEhle v PLAPEG o] Z2 e 29
EH 3rEE F-io] #AEEH o= PEQ] AR Q) Az
uptakg. <18te] A/ YL wlo]| A2 E ] o] AAH
WA 5o WA Y] FhEo] dojd ZoR FHrh
oFE 9 IS FENE FIL PXE F8 RN FEY
| 2&4F G5 UESEe U WA A dr). Table &
AzF PLAY PLA/PEG(6.3, 18.4 wt.9fo]| 22720 oFE 3158
S el Zog B g AMgH oOES 34Ae Yehis dAA
2 PLA vlo|ag i) Z9de 4290 3638 YeERAR, PLA/
PEGFlo|aZ]eS PEE] %] 6.314 18.4wtov& Z71gel o}
2} 489014 56%= F71EE & AT ol PLAE 4449 A
(phase-g 7Fx 2 9l& whde] PEGT 371 PLA/PEG(S, 10 wt.%)

stst=st w41 45 20034 8H

A3} - 349

Particle distribution rate (%)
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Fig. 5. Particle distribution rate (%) of prepared microcapsules; (a)
PLA and (b) PLA/PEG (6.3 wt.%) microcapsules.
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Fig. 6. SEM photograph of prepared microcapsules; (a) PLA and (b)
PLA/PEG (6.3 wt.%) microcapsules.
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Fig. 7. Drug release from prepared microcapsules with PLA homopoly-
mer and various PLA/PEG (6.3 and 18.4 wt.%) copolymers.
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