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Characteristics of Tetanus Toxoid Loaded in
Biodegradable Microparticles

Ji Yoon Kim*, Su Nam Kim, Sun Young Baek, Myoung Sook Lee,
g
Hong Ki Min and Seung Hwa Hong
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Abstract — Biodegradable microspheres made from poly-lactide-co-glycolide polymers have been con-
sidered as a new delivery system for single-dose vaccine. Purified tetanus toxoid (TT) was encapsulated
in poly-lactide(PLA) and poly-lactide-co-glycolidle (PLGA) microparticles using a solvent evaporation
method in a multiple emulsion system (water-in oil-in water). The morphology of TT-loaded microparticles
was spherical and the surface of them was smooth. The particle size was in a range of 2-10. Protein loading
efficiency was 68~97.8%. PLGA (85:15) microparticle showed the highest efficiency. Protein release pat-
tern was influenced by polymer molecular weight and composition. The release rate of PLA (Mw 100,000)
microsphere was higher than any other microspheres. In consequence of the hydrolysis of PLGA(50:50)
microspheres, environmental pH decreased from 7.4 to 5.0. The PLA, PLGA (75:25) and PLGA (85:15)
microshperes showed no significant pH change. The antigenicity of TT in microshperes was assayed by
indirect sandwich ELISA using equine polyclonal tetanus antitoxin for capture antibody and human poly-
clonal tetanus antitoxin for primary antibody. The antigenicity of TT in PLA (Mw 100,000), PLGA(50:50,
Mw 100,000) and PLGA (75:25, Mw 73,300) after 30 days incubation showed 54, 40.9 and 76.7%, respec-
tively.

Keywords [ Poly (lactic acid)(PLA), poly (lactic/glycolic acid) (PLGA), tetanus toxoid.
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Fig. 1 - Scanning electron micrographs of microparticles. Panel A:blank PLGA50:50 (Mw 38,000) microparticles containing
saline, Panel B:PLA (Mw 100,000), Panel C:PLA (Mw 70,300), Panel D:PLGA 50:50 (Mw 56,000), Panel E:PLGA
75:25 (Mw 73,300), and Panel F:PLGA 85:15 (Mw 91,200).
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Table 1- Characteristics of microparticles produced accor-
ding to the different types of polymers
Molecular  Size Range Protein loading

Polymer

weight (um) efficiency (%)
PLA 100,000 5.0~9.5 82
PLA 70,300 3.0~75 80
PLGA 50:50 38,000 2.2~5.0 68
PLGA 50:50 56,000 2.0~6.0 77
PLGA 85:15 91,200 2.5~8.7 98
PLGA 75:25 73,300 25~10 85

4= PLA(Mw 100,000) buffer changs
L - A{Mw 70,300} buffer changs |
~A—PL GA 50:50 (Mw 38,000) buffer change
«Om=PLGA 50:50 (Mw 58,000) buffer change
~dr=PLGA 8515 (Mw 91,200) buffer change
~8=PLGA 75:25 (Mw 73,300} bufier changs
riiihr- il ) A

5
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Days
Fig. 2 - pH profiles measured in the PBS buffer during
incubation of T toxoid-loaded microparticles.
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Fig. 3 — Cumulative T toxoid release rate(%) from micro-
particles during incubation of T toxoid-loaded
microparticles at 37°C.
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Table II — Antigenicity(%) of tetanus toxoid in the PBS
buffer during incubation of T toxoid-loaded
microparticles

Incubation time

(days) O 6 15 30
Microparticles
PLA (Mw 100,000) 100 875 643 54
PLGA 50:50 (Mw 38,000) 100 769 484 409
PLGA 75:25 Mw 73,300) 100 100 775 67.7
n
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