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Abstract: In electrospraying of polymer solutions, metal sample collectors are often ineffective in fully
removing solvent from sprayed particles and recovering redispersable sprayed particles. Herein, a
novel electrospraying system, where sprayed particles were dispersed into laminar flow of dispersant
(coagulation liquid), was designed for the nano—encapsulation of protein drugs. Chitosan and polyacrylic
acid were used as the encapsulation materials. Aggregation of particles could be prevented by using this
new electrospraying system, and unimodal size distribution was observed at an applied voltage between
4~16 kV and a low flow rate. The effects of the applied voltage on mean particle size were not significant
on the other hand.
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Figure 1. Schematic diagram of electrospraying apparatus.
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Table 1. Effect of Processing Parameters on the Mean Particle Sizes of Chitosan Particles

Electro—sprayed Concentration Dispersants Flow rate Voltage Distance Mean particle size/Mean particle
Materials (Uniaxial) (Wt%) P (mL/hr) kV) (cm) size below 1 um(S.D.) (um)
0.5 12 3 2.80/0.29(£5.18)
. 8 3 2.09/0.43
0.75 8 3 1.23/0.85
. 1 o 8 3 1.66/0.60
Chitosan Distilled Water 19 3 1.66/0.46(+3.58)
8 3 1.93/0.64
1.5 12 3 1.80/ 0.33(%+3.86)
2 12 3 0.61/0.27(%+1.29)
Electro—sprayed Materials (Co—axial) ) Flow rate  Voltage  Distance Mean particle size (S.D.)
Dispersants
Inner Outer (mL/hr) kV) (cm) (um)
0.5 12 3 4.24(+6.14)
0.75 12 3 0.95(£0.43)
BSA
1 wt% 10 3 1.09(£1.94)
Chitosan Distilled 12 3 1.19(£1.36)
1 wt% Water 16 3 0.98(£0.43)
Fes04 1 wt% 12 3 0.33(%£0.09)
Fes04 TPP 0.02 wt% 12 3 50.4(£210)
1wt%  TPP 0.002 wt% 12 3 0.28(%£0.36)
15
25| "
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Figure 2. Effect of (a) feeding flow rate (8 kV); (b) chitosan concentration on the particle size distribution of chitosan particles prepared

by uniaxial electrospraying system(12 kV).
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Figure 3. Effect of (a) applied voltage; (b) feeding flow rate on

the particle size distribution of chitosan particles prepared by
co—axial electrospraying system.
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Figure 4. Particle size distributions of chitosan particles using
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materials in co—axial electrospraying system.
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