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Abstract

The object of this study was to develop microparticles from poly (D,L-lactic-co-glycolic acid)
(PLGA) using solvent evaporation method for oral vaccine delivery. The PLGA microparticles were
coated with chitosan that varying molecular weight (50000, 100000, 200000), concentration (0.25%,
0.5%, 1.0%, 1.5%, 2% w/w), Cetyltrimethylammonium bromide (CTAB) 1.0% w/w and mixture
of chitosan and CTAB in the ratio of 1:1. The obtained microparticles had average size in the range
of 1.517 to 5.077 micrometers. Microscopic images from scanning electron microscope showed
spherical shape with smooth surface. The microparticles had positive surface charge (10.4-66.4 mV)
and could adsorb Ovalbumin (OVA) about 32.3-75.0% w/w. The 1% w/w CTAB-coated microparticles
showed the highest OVA-loading. In conclusion, the developed microparticles by coating with these
cationic agents showed the optimum size which was smaller than 10 micrometers and the positive
surface charge, resulting in the higher protein adsorption. These microparticles possibly act as the
appropriate protein delivery system targeting to peyer’s patches of small intestine for oral vaccine.
Keywords: Microparticles, Drug delivery system, Oral vaccine, Ovalbumin, Poly (D,L-lactic-

co-glycolic acid)
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Uszgnaldlunioin “snssuislunianuasndy
fiasduisen audafuldin 15Tusienie
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Ultra turrax T18 basic (IKA labortechnik,
wi§BLN3NN), Zetasiser Nano ZS (Malvern,
99nnM), Refrigerated centrifuge (Eppendorf
Centrifuge 5810 R, %3§8tN3n1), Dry keeper
(Sanplatech D-Box 2, i]jl!u), Scanning electron
microscope (SEM) (Hitachi S-3400N,
1i§8L183n1), Viscometer (Brookfield DV-Il+,
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Poly (lactic-co-glycolic acid); PLGA (47&
Tuiana 33400) (Resomer RG 503H, Boehringer
Ingelheim, 1w83wfl), Chitosan 3Ialuiana 50000,
100000 L@ 200000 (Seafresh, 11/1&1), Poly (vinyl
alcohol) (PVA) (Aldrich, Gillingham, %31%
910U19N3), Cetyltrimethylammonium bromide
(CTAB) (Fluka, tAU~15n), Ovalbumin (OVA;
grade V) (Sigma chemical, loa331l)
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ANa9re1e 5000, 10000, 50000 LAz 100000 L¥in

WaANHIAILAYNITNTEBBUIADaI LN ATNISALAR
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% Loading =
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INWoALNDS Poly (D,L-lactic-co-glycolic acid)
Taedsssimadvinazats lulaswisidadindanléd
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9 JAwiniuioeas 44.8 Turnuefilulasnisiaa
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2a9lulATNSAAR NauLaTdIN1ILAARLEIY Chitosan (ANudntuSouas 025 lasinin)

WIRlaLaNaRe (n=3)

Size (W lUNAS)

Zeta potential (Radlas)

wImlulanapay Chitosan . % Loading
iavgAty OVA fiaugatiu OVA naIRATy OVA

50,000 2457 * 64 +30.1 + 06 90* 05 448 + 18

100,000 N/Aa +453 21 225+06 323F112
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B wsedaldidasnounesymandeninni 6000 wiluwas Sefudaan wnsozesieieeiio (Malvern Instrument LTD, 2003)
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WU \lﬂmwﬁﬁlﬁawﬁdmn@mﬁu OVA fil§anns
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fifl one-way ANOVA ¢aldsunsn SPSS



Development of Polymeric Microparticles for the Delivery of Oral Vaccine
C Monton et al

49

AIsN 2 UL AYTUIABUNIA ﬂiquwﬂﬁﬁﬂma:m'm w15atunIAnLiy 15 (Percentage loading)
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WImLNaNaPEY Chitosan  Size (unluiwms) Zeta potential (1aAl2a#)
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(Sauazlaeimiin) nagady OVA fisugndiu OVA  wavgadu OVA
0.25 2457 T 64 +30.1 £ 06 90t 05 448 + 18
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Zeta potential (Raal2a#)

inYaY 15LARBUAL o % Loading
VagaTy OVA  faugadiy OVA  ndvgadiu OVA
Chitosan 1.0% 2923 * 110 +66.4 1+ 18 108 £ 1.0 429+ 31
Chitosan 05% + CTAB 05% 2247 T 208 +269 1t 05 -207 X 04 431t 34
CTAB 1.0% 1517 T 344 +104 + 03 250+ 13 750+ 12




IJPS Vol.3, No. 2, Jul-Dec 2007
50

4. Snsuziuiives polymeric micro-
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(Scanning electron microscope; SEM)
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NMTLUABULURITEIAT zeta potential
gaslulaswisidaaniandefiuszgaunniulsey
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\%U31 chitosan wmingn@m*&’uﬁﬁmgmﬂ
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OVA wuimizfgmaoaqmﬂLﬂﬁﬂmﬂuau 1inINN1S
i OVA fiA Isoelectric point (pl) 4.5 Lﬁaagﬂu
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(van der Lubben, 2001; Borges et al.,, 2005)
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funainyinlifAuARann viliAnIgady OVA
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(Zuzzi et al., 2007)

a7ndind14196u chitosan MW 50000
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47NN31 chitosan MW 100000 WAy chitosan
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gurnpaslulaswisida weiionafioswiain
chitosan fiaadindusineg  nsauniziiiizes
TulaswasiAalaweg fu  waldzuiadilaliuan
snviu duAsunalulasniiidaiindealdegluge
2133-2923 urluiwns doiduzuindi Aw1T0uas
fuse " nEawiiaciu M-cell 11, Peyer’s
patches 1§

\afiansaundn zeta potential Wuilalag
WSAAaTlsvdaadaudie chitosan fa1iuuan
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anudindudneg dldvialdaae 1wnsalunisin
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TaulaswrsfAadldidudedl chitosan 1% >
chitosan 0.5% + CTAB 0.5% > CTAB 1.0%
Tasthmdn Boeawusiduananllios suapes
TulaswisiAadiiafioude chitosan amdindu
Souay 1.0 Taphwiin Sounelngd A thaannsi
chitosan 1fu 1sweRiwesiifinisweeda Hauia
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filadoudiy CTAB anuidndulouar 1.0 lag
vnidnd fouradndt o swav lddRuiAo

9
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i wnsadnifiy 15lEungu
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