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Antigenicity of Protein Entrapped in Poly(lactide-co-glycolide) Microspheres
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College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
(Received August 21, 2001)

ABSTRACT-Biodegradable polymeric microspheres were studied for their usefulness as carriers for the delivery of vaccine
antigens. However, protein antigen could be denatured during microencapsulation processes due to the exposure to the
organic phase and stress condition of cavitation and shear force. Therefore this study was carried out to re-evaluate the
degree of protein denaturation during microencapsulation with poly(lactide-co-glycolide) (PLGA) copolymer. PLGA micro-
spheres containing ovalbumin (OVA), prepared by W/O/W multiple emulsification method, were suspended in pH 7.4 PBS
and incubated with shaking at 37.5°C. Drug released medium was collected periodically and analyzed for protein contents
by micro-BCA protein assay. In order to evaluate the protein integrity, release medium was subjected to the analyses of SDS-
PAGE and size exclusion chromatography (SEC). And enzyme-linked immunosorbent assay (ELISA) was introduced to
measure the immunoreactivity of entrapped OVA and to get an insight into the three-dimensional structure of epitope. The
structures of entrapped protein were not affected significantly by the results of SDS-PAGE and SEC. However, immu-
noreactivity of released antigen was varied, revealing the possibility of protein denaturation in some microspheres when it
was evaluate by ELISA method. Therefore, in order to express the degree of protein denaturation, antigenicity ratio (AR)
was obtained as follows: amount of immunoreactivity of OVA/total amount of OVA released X 100(%). ELISA method was
an efficient tool to detect a protein denaturation during microencapsulation and the comparison of AR values resulted in
more accurate evaluation for immunoreactivity of entrapped protein.

Keywords—OVA, PLGA microsphere, Protein denaturation, SDS-PAGE, SEC, ELISA, Antigenicity ratio
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Figure 1-SDS-PAGE of native OVA(A), entrapped OVA in MS-EA(B) and entrapped OVA in MS-DCM(C). Numbers represent day(s)
of drug release.
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Figure 2—Size exclusion chromatograms of native OVA(a), en-
trapped OVA in MS-EA with stabilizer(b), entrapped OVA in MS-
DCM with stabilizer(c) and entrapped OVA in MS-DCM without
stabilizer(d).
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Figure 3—Effect of primary stabilizer on antigenicity ratio of en-
trapped OVA.
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Figure 4-Schematic representation for the proposed mechanisms
involved in immunoreactivity of entrapped OVA due to the polarity
difference of the solvents used for microencapsulation.
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Figure S-Comparative profiles for antigen release. Dash-dot-dot
lines represent the conventional OVA release profile (by micro-
BCA) and solid lines represent the immunoreactive OVA release
profile (by ELISA). @, microspheres prepared with stabilizer; O,
microspheres prepared without stabilizer.
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