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Explication of mechanism for precision conveying and spraying of pharmaceutical
powder by pulse-field of taper spiral type
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To achieve stable transport and spraying of powdered medicines inside a
pipe, we investigated the particle and powder characteristics of model particles (silica, glass
beads) and pharmaceutical powders. We researched to clarify the powder transport characteristics
using vibration fluidization and pressurized fluidization, as well as the transport characteristics
of powders using a high electric field. As a result, the vibration fluidization transport experiment

revealed that transport was easy for powders with high flowability and air permeability. In
addition, the pressurized fluidization transport experiment confirmed that the powder formed a plug
flow inside the transport pipe and showed periodic transport characteristics. It was possible to
transport pharmaceutical powders using both transport methods. Furthermore, it was confirmed that
the model and pharmaceutical powder could be transported using ionic wind generated by a high

electric field.
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Table 1 Measurement results by Shear Test Table 2 Measurement results by Aeration Test
SiO, [ X, (um) | Cohesion (Pa) | FF (-) SiO, [ X, (um) [ BFE (mJ) | AE (mJ) | AR ()
A 2.6 369 1.67 A 2.6 351 134 2.58
B 3.1 315 1.87 B 3.1 234.3 70.7 3.81
C 3.3 264 2.12 C 3.3 225 61.7 1.02
D 3.4 312 1.87 D 3.4 264 61.8 441
E 10.2 214 2.63 E 10.2 186.3 33.7 5.42
F 16.5 184 2.87 F 16.5 218.8 16.7 17.1
G 27.4 159 3.31 G 27.4 266.3 9.67 29.2
H 35.1 118 4.50 H 35.1 219.3 20.1 11.4
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Fig.1 Relationship between the ratio of transported mass and initial mass of powder and supply air velocity

(1=9.23, h=1, S5mm)
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Fig.2 Mapping of powder transportation (x,=35.1um, 1=8.18)
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Fig.3 Time histories of the transported mass of powder and the differential air pressure between the top of
discharge vessel and the pipeline exit (u=24.9mm/s, u,=12.5mm/s, t=36~44s)
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Fig.4 Snapshot of the glass beads powder flow inside horizontal acrylic pipeline
(u=24.9mml/s, u,=12.5mm/s)
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Fig.5 Snapshot of the pharmaceutical powder flow inside horizontal acrylic pipeline
(u=22.9mm/s, up=11.7mm/s)
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Fig.6 Particle behavior in a high electric field
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