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H2- v A RO]EA] 4 %1E A (Non-Steroidal Anti-Inflammatory Drugs; NSAIDs)2] t3E2]
A7grdo] A7) wiEel dgidolH, wka] AYAlo]-8-E (bioavailability) = Rrt. 0|9} 2 FE4S
3H7] $lEliAE ol 7N Ba7t Qlok. & A9 HAL o) ZE e FHIE HAS
QIt}. ol FEEAE lsh] Aete] AAES ARESE ™, Box-Behnken WS o]8-3t0] EHTES)

< Tt o) F R B ES EAS AR HEk A, AP0 9 JIFAE Sl 47 YdEay
71, XRD, tensile/compression testers AM-SFTE T4 H A2 D3| A5 290 rpm, AU ZS 24.6 g, w241
7 10:20]130.0m, o] oA ol f-Zes A ES] dEE 13.5 umelSict. o223 ) & AR =77t
435, ol -2l g EL] AL AU = ) 0.85~0.9091 Wl 1 AFAI2] A= 12~14 Kgdem?
oJ3itt.

Abstract — Ibuprofen, non-steroidal anti-inflammatory drugs; NSAIDs, is a highly crystalline substance with the phar-
maceutical properties of poor solubility and low bioavailability. The size reduction of ibuprofen is needed to improve the
solubility. The objective of this study is to optimize the grinding condition of ibuprofen. Grinding of ibuprofen was car-
ried out using a planetary mill. Grinding parameters were optimized using Box-Behnken experimental design method.
The physical characteristics of ground ibuprofen were investigated for the particle size by particle size analyzer, for the
crystal size by X-ray diffraction (XRD), and for the tensile strength by tensile/compression tester. The optimum condi-
tions for the milling of ibuprofen were 290 rpm of the revolution number of mill, 24.6 g of the weight of sample, and 10
minutes of grinding time. The measured value of the particle size of ground ibuprofen at these optimum conditions was
13.5 um. The results showed that the crystal size of ibuprofen was reduced by the planetary milling process. In case the
relative density of the tablets formulated of ground ibuprofen was range of 0.85~0.90, the tensile strength of them was
range of 12~14 Kg/cm?.
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Table 1. Levels of independent variables expressed in code for optimization
of grinding condition of ibuprofen

Independent variables
Code
Xy X, X5
-1 100 14.00 5
0 250 28.00 15
+1 400 42.00 25

X,; revolution number of mill (rpm)
X,; mass of sample (g)
X5; grinding time (min)

] ergiae] st 687
Table 2. Particle size of ground products of ibuprofen
X1 X2 X3 Particle size ( um)
-1 -1 0 130.59
+1 -1 0 17.101
-1 +1 0 290.157
+1 +1 0 144.478
-1 0 -1 236.403
+1 0 -1 26.195
-1 0 +1 190.882
+1 0 +1 172.231
0 -1 -1 26.027
0 +1 -1 65.504
0 -1 +1 39.481
0 +1 +1 15.951
0 0 0 17.859
0 0 0 28.899
0 0 0 29.326

X; revolution number of mill (rpm)
X,; mass of sample (g)
X3; grinding time (min)
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Table 3. Analysis of variance for particle size of ibuprofen

Source DF Seq SS Adj MS F P
Regression 6 95208 95208.0 15868.0 573 0.014

Linear 3 41758 69121.5 23040.5 833 0.008

Square 3 53450 534502 17816.7 6.44 0.016
Residual Error 8 22137 21372 2767.2

Lack-of-fit 6 22053 22052.7 3675.5 86.97 0.011

Pure Error 2 85 423
Total 14 117345
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Fig. 1. Optimal values of three grinding parameters (X;: revolution
number of mill, X,: mass of sample, X;: grinding time) for
minimum particle size of ground ibuprofen. (a) grinding condi-
tion predicted from canonical analysis, (b) actually experi-
mental grinding condition similar to case (a).
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Fig. 2. Variation of XRD patterns with milling for ibuprofen. (pro-
cessed; revolution number of mill: 290 rpm, mass of sam-
ple: 24.92 g, grinding time: 10 min.).
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Fig. 3. Variation of tensile strength with milling for ibuprofen (pro-
cessed; revolution number of mill: 290 rpm, mass of sam-
ple: 24.92 g, grinding time: 10 min.).
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Table 4. Variation of particle size and crystal size with milling for ibuprofen

ibuprofen particle size (um) peak intensity FWHM' 20 d(A)
unprocessed 162 10177 0.129 6.30 617
processed;t 13.5 3405 0.178 6.05 79

Full width at half maximum.

*revolution number of mill; 290 rpm, mass of sample; 24.92 g, grinding time; 10 min.
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