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Abstract: Spray drying is an effective and stable process, which has been widely used to produce
pharmaceutical powders. In the traditional spray drying process, it was not quite easy to control the
aggregation and the size of particles. Particularly, the preparation of polymeric particles was relatively
hard compared to the preparation of food and pharmaceutical ingredients, typically organic materials of
small molecular weights. In this study, modification of a conventional spray dryer was tried to use electrical
charge and co—axial nozzles to prepare polymeric particles. Poly (ethylene glycol) and poly (D,L.—lactide—
co—glycolide) were used as the inner polymeric materials, and lactose as the outer shell materials. The
results showed that electrohydrodynamic spray—dried particles had a relatively uniform size and particle
morphology, and the aggregation of particles could be suppressed compared to the conventional spray—
dried particles. The electrohydrodynamic spray—dried powders consisted of spherical particles of 2~5

um diameters.
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Figure 1. Apparatus of electrohydrodynamic spray drying.
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Table 1. Particle Size of PEG/Lactose (9/1 wt ratio) Particles as a
Function of Applied Voltage Prepared by Co-axial Electrohydro-
dynamic Spray Drying

Voltage (kV)  Volume average size(um)  Standard deviation
0.0 14.59 0.44
0.5 4.13 0.16
1.0 3.61 0.19
1.5 3.53 0.31
2.0 3.69 0.54
2.5 2.15 0.53
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Figure 2. Particle size distributions of PEG/Lactose (9/1 wt ratio)
particles prepared by co—axial electrohydrodynamic spray drying:
(@ 0; (b) 1.5; () 2.5kV.

Figure 3. SEM micrographs of PEG/Lactose (9/1 wt ratio) par—
ticles prepared by co—axial electrohydrodynamic spray drying:
(@ 0; (b) 2.5kV.
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Figure 4. Particle size distributions of PLGA/Lactose (1/5 wt ratio)
particles prepared by co—axial electrohydrodynamic spray drying:
(@ 0; () 2.0; (c) 2.5 kV.
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Figure 5. SEM micrographs of PLGA/Lactose(1/5 wt ratio)
particles prepared by co—axial electrohydrodynamic spray
drying at various voltages: (a) 0; (b) 0.5; (¢) 2.0; (d) 2.5 kV.
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Table 2. DSC Results of PEG/Lactose (9/1 wt ratio) Particles Pre-
pared by Co-axial Electrohydrodynamic Spray Drying at Various
Voltages

Voltage PEG Lactose

(&V)  Enthalpy(J/g) 7wm(T) Enthalpy(J/g) 7w (C)

0 132 46 308 212

0.5 144 45 193 212

1.0 148 46 167 211

223

1.5 151 46 176 209

218

2.0 154 44 102 196

212

2.5 149 52 42 194

206

Heat flow endo up

50 100 150 200
Temperature(°C)

Figure 6. DSC thermograms of PEG/Lactose (9/1 wt ratio) par—
ticles prepared by co—axial electrohydrodynamic spray drying:
(@ 0; (b) 0.5; (0) 1.0; (d) 1.55 (e) 2.0; (O 2.5 kV.

Table 3. DSC Results of PLGA/Lactose (1/5 wt ratio) Particles
Prepared by Co-axial Electrohydrodynamic Spray Drying at
Various Voltages

0kV 0.5kV 2.0kV 25KV

Lactose Enthalpy 7;, Enthalpy 7, Enthalpy 7, Enthalpy 7
Jdg (O Jd» (© Jg (O Jg (0

180 222 98 226 83 216 77 220
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