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Particle Size Control of Poly(Lactide-co-Glycolide)
Microspheres for Oral Antigen Delivery Systems
1 Yong Song, Seo Hyun Song, Woo Heon Song, Seong Wan Cho and Young Wook Choi'

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
(Received August 22, 1999)

ABSTRACT-Poly (lactide-co-glycolide) (PLGA) microspheres containing ovalbumin (OVA) as a model protein drug were
prepared by double emulsification method, and various conditions such as mixing rate, volume of outer phase and isopropyl
alcohol concentration in outer phase during secondary emulsification were observed to control the size of microspheres. In
addition, entrapment efficiency of OVA and protein denaturation were also evaluated. As the rate of stirring was increased,
the size of particles was decreased. But excessive stirring increased the particle size of microspberes. In a preparation con-
dition of small volume of outer phase, the particle size was decreased but the entrapment efficiency was increased. Adding
isopropyl alcohol to outer phase decreased the size of particles, but increased the entrapment efficiency. Microparticles
should have smaller size than 10 um to be uptaked by Peyer's patch in small intestine. High speed of mixing and relatively
small volume of outer phase are needed to reduce the size. In addition, appropriate amount of isopropyl alcohol in outer
phase also plays an important role in size reduction of PLGA microspheres.

Keywords — Poly(lactide-co-glycolide), Double emulsification, Microsphere, Ovalbumin, Particle size
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Figure 4-SEM of PLGA microspheres prepared by solvent evap-
oration (Top) and solvent extraction method (Bottom).

32

sk, ke 6642701004 FA= 53.04%% °F 13%7}
o] A7 At ol Eojube FHeudo] vlolaz Ay
ojo} AFA] OVAS] W& widE2 Z8317] wiel Zlo=w
AzZHETh Fo gl IPAE H7lste] fwiFEgo R A=
Az IPAS] He45e] 27t 0%, 5%, 10%, 20%°-

2 Z7He) we} BUYES 2 66.42%, 71.33%, 74.95
%o, 719.15%% F7¥eted A= vHA BA 7 AL AEs
ATt Hejavdell IPAS A7k PLGA YAE wk=A|
stejAA aslE o] B-9E OVAd tdh wWEAout
o7 2837 ufiEel Ao Algdr}h. SDS-PAGES SEC

o] &g 194 WEHol Y& OVAS T oRE
Hrtek A3, BYE OVAS] TiAle] ofme A% v}
A Fokth(Figure 5, 6).

e rir

2 E

Zo] A9} 7k %—"éoﬂ Zt A& % 5_’\}0}01 %J’}
2e AEE 28 F Uoen, vojagE o] B9H

J. Kor. Pharm. Sci., Vol. 29, No. 4(1999)



320 ‘ FUE - Y - 391 - 2N - HIS

Figure 5-SDS-PAGE of released OVA and standard OVA: (1~8)
for released OVA from microspheres prepared by different con-
ditions; (9) for standard OVA
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Figure 6-Typical size exclusion chromatogram of standard OVA
(Left) and released OVA (Right).
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