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The purpose of this study was to prepare the microparticles entrapping ovalbumin 

(OVA) as the model antigen in order to induce immune responses in mice following oral 

vaccination. In this study, calcium-alginate (Ca-alginate) and calcium-yam-alginate (Ca-Yam-

alginate) microparticles were prepared by cross-linking alginate with calcium chloride solution 

(CaCl2) using an electrohydrodynamic spraying technique. The effects of alginate and calcium 

chloride concentration and electrical potential on particle size and shape, OVA entrapment 

efficiency and content were investigated. The results showed that 1 %w/v alginate low 

viscosity (ALV), 4 %w/v CaCl2, electrical potential 20 kV was the appropriate condition for 

OVA incorporation. Four chitosan derivatives namely trimethylated chitosan (TM), methylated 

N-(4-N,N-dimethylaminobenzyl) chitosan (Bz), methylated N-(4-N,N-dimethylaminocinnamyl) 

chitosan (CM) and methylated N-(4-pyridinylmethyl) chitosan (Py) were investigated for their 

cytotoxicity and immunological activity. CM showed higher IgG and IgA titres than TM (16 

times), Bz (10 times) and Py (7 times) by oral administration. Therefore, CM was selected for 

coating on Ca-alginate and Ca-Yam-alginate microparticles entrapping initial OVA of 10, 20 

and 40% w/w to polymer. The optimized concentration of CM for complete coating on 

microparticles was 0.1 %w/v. The coated microparticles (CM-Ca-alginate and CM-Ca-Yam-

alginate microparticles) was spherical and had smooth surface with the average size of 1-3 

μm and positively charges. In addition, they had higher degree of swelling and mucoadhesive 

properties than uncoated microparticles. The result of OVA content and entrapment efficiency 

revealed that at initial, 40% OVA yielded the highest entrapment efficiency and OVA content. 

The entrapment efficiency and OVA content of coated microparticles were lower than 

uncoated microparticles. The in vitro release of microparticles showed that coated 

microparticles resulted in sustained release more than uncoated microparticles. Cytotoxicity 

results showed that all formulations were safe. The in vivo oral administration demonstrated 

that at the same amount of 250 μg OVA, CM coated microparticles exhibited the highest in 

vivo adjuvant activity in both IgG and IgA immunogenicity. 
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