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Analysis on the Dispersion Effect of a Powder Model for Dry Powder
Inhalers by the Single Frame and Single Exposure Image Method
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Abstract: At different gas flow velocities and from two perpendicular directions, the particle size
distribution and particle velocity distribution of a powder model for dry powder inhalers were
investigated using the single frame and single exposure image method (SFSEI). The results were
compared with those by the laser diffraction and numerical simulation methods. The applicability of
SFSEI in the measurement of dry powder dispersion was analyzed. It is indicated that the measuring
results are not sensitive to the particle quantity when it is no less than 750; the data obtained from
vertical images are closer to the ones from the laser diffraction and the simulation results; the particle
velocity measurement may be affected by the particle size. Based on this, it is shown that when applying

the SFSEI method, the quantity of particles which are out of focus should be as less as possible to raise
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the measurement accuracy. Moreover, it is easier to achieve accurate results at lower gas flow.

Keywords: dry powder inhaler; dispersion effect; single frame and single exposure image method;
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Fig.1 Blurred image of moving particles
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Fig.2 Schematic of the SFSEI experimental device
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Fig.3 Sensitivity analysis of the statistical quantity of
particles (n=3)
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Fig.4 Particle size distribution obtained under different

working conditions (n=3)
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Fig.6 Average velocity of the particles in both directions and

the numerical simulation results (#=3)
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