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Variation in Particle Shape of Active Pharmaceutical Ingredients Prepared
by Fluidized-bed Jet-milling
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In pharmaceutical industries, most active pharmaceutical ingredients are poorly water soluble, and therefore mill-
ing processes are important to obtain fine particles that can be easily dissolved in the body. However, the main purpose
of milling is micronization of particles. From the viewpoint of fine particle preparation in the formulation process, mill-
ing has not been investigated sufficiently. In this paper, ethenzamide was milled under various operating conditions using
a fluidized-bed jet-mill. It was found that not only the particle size but also the particle shape varied with the milling con-
ditions. The relationship between particle shape and milling conditions has been obtained experimentally.
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(DFluidized-bed jet-mill, @Bag filter, @Product-recovery pot, @HEPA filter, ®Blower.

Table 1. Experimental Conditions
Sample # Time Nozzle dia. Gas press. Gas flow rate Sample charge Averaged shape Mean particle
t (s) d (mm) P (MPa) QO (m3/min) F (g) index: K,, (—) dia.: X,, (um)

un-milled — — — — — 0.497 29.8
1 60 1.9 0.3 0.40 100 0.567 3.1
2 60 1.9 0.4 0.50 100 0.611 4.5
£3 60 1.9 0.6 0.65 50 0.609 6.3
t4 60 3.0 0.3 0.98 100 0.666 8.3
t5 60 1.9 0.6 0.65 100 0.628 10.5
to 120 1.9 0.6 0.65 100 0.626 6.0
7 60 1.9 0.3 0.40 50 0.639 4.5
8 60 1.9 0.4 0.50 50 0.619 4.1
9 60 1.9 0.5 0.60 50 0.671 4.1
t10 60 1.9 0.3 0.40 80 0.641 4.6
£11 60 1.9 0.4 0.50 80 0.636 5.1
12 60 1.9 0.5 0.60 80 0.647 4.8
£13 60 3.0 0.15 0.62 50 0.643 6.0
t14 60 3.0 0.18 0.69 50 0.682 5.5
t15 60 3.0 0.15 0.62 80 0.659 5.4
t16 60 3.0 0.18 0.69 80 0.668 5.8
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NOMENCLATURE

a, b, ¢ : proportional constants(—)

d : grinding nozzle diameter (mm)
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