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Encapsulation of Plasmid DNA in PLGA Nanoparticles:
Effects of Poloxamer and Temperature
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ABSTRACT - Previously, we have reported that PLGA nanoparticles were prepared for sustained release of water-soluble
blue dextran and the particle size, in vitro release pattern and encapsulation were modulated by varying polymers. This study
was designed to encapsulate plasmid DNA in PLGA nanoparticles and to investigate the effect of polymers and tem-
peratures. PLGA nanoparticles were fabricated with poloxamer 188 (P188) or poloxamer 407 (P407) by using spontaneous
emulsification solvent diffusion method. As a model plasmid DNA, pCMV-Taq2B/IL-18 was encapsulated in PLGA nano-
particles. Then, the particle size, zeta potential and encapsulation efficiency of nanoparticles containing plasmid DNA were
investigated. Particle sizes of PLGA nanoparticles prepared with P188 and P407 were in the range of 200-330 nm and 250-
290 nm, respectively. Zeta potentials of nanoparticles were negative regardless of nanoparticle compositions. Encapsulation
efﬁc1ency of P407 nanoparticles prepared at 30°C was higher than those at other preparation condition. From the results,
the PLGA nanoparticles prepared with poloxamers at different temperature, could modulate the particles size of nano-

particles, and encapsulation efficiency of plasmid DNA.

Key words —PLGA nanoparticles, Poloxamer, Plasmid DNA, Encapsulation
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Table I-Effect of Poloxamer Type and Evaporation Tem-
perature on Patticle Size (nm) (Mean +S.D., n=3)
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Table II-Effect of Poloxamer Type and Evaporation Tem-
perature on Zeta-potential (mV) (Mean+S.D., n=3) -

Temperature P188 P407 Temperature P188 P407
30°C 329.9+31.9 288.3+9.0 30°C -30.1+5.5 -30.7+0.7
40°C 197.5+28.6 281.4+27.4 40°C -36.0£2.2 -31.4£0.8
50°C 201.0£15.2 2523+16.4 50°C -29.3%8.7 -32.4%+0.8
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Figure 2-Gel electrophoresis of plasmid DNA encapsulated in
PLGA nanoparticles. (A) PLGA/P188 nanoparticles, (B) PLGA/
P407 nanoparticles.

Table II-Effect of Poloxamer Type and Evaporation Tem-
perature on Encapsulation Efficiency (%) (Mean+S.D., n=3)

Temperature P188 P407
30°C 72+1.7 13.6£3.2
~ 40°C 11.9+2.5 10.0£0.8
50°C 11.9+1.4 9.8+1.0
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Amount of plasmid DNA
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Encapsulation efficiency (%)= x 100
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