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Box-Behnken Experimental Design to Optimize Micromization Process of Celecoxib by Air Jet Mill
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ABSTRACT: OBJECTIVE To study on the micromization process of celecoxib which was carried on with an air jet mill, and
to investigate its in vitro drug dissolution behavior. METHODS The micromization process parameters were optimized by
Box-Behnken Design of response surface methodology (RSM) of grinding pressure(X;, psi), pushing pressure (X;, psi) as
independent variables and particale size Dso(Yy, um), Dog(Ys, pm) as dependent variables. The optimized micromization
celecoxib was characterized for particle size and morphology. The dissolution rate and the dissolution amount of micromization
celecoxib, reference formulation, and APl were determined and compared. RESULTS Particle size of micromization
celecoxib was found to be Dsg 1.07 pm, Dgg 3.71 pum. And the micromization celecoxib-was found to be small and homogeneous
as seen in scan electron microscopy. The in vitro accumulated dissolution of micromization celecoxib was higher than that of the
API. CONCLUSION The Box-Behnken experimental design used to optimize micromization process of celecoxib by air jet
mill was simple and practical.
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Tab. 1 Variables in the design of experiment

( 2
s L
fiR(=1) 11(0) i (+1)
HHREIE 77(X)/psi 60 90 120
HEEHE 77(X)/psi 20 70 120

F2 ERRItERERNE

Tab. 2 The design of experiment independent (X) and
dependent variables (Y)
No. X X5 Y1(Dso)/um Y>2(Dgo)/pm
1 60 120 3.14 6.82
2 60 70 5.38 9.04
3 90 70 2.58 7.37
4 90 20 3.57 8.36
5 120 20 2.09 5.26
6 90 70 2.25 6.92
7 120 70 1.07 3.71
8 120 120 1.04 3.51
9 90 120 0.92 3.87
10 90 70 1.57 6.36
11 60 20 7.15 20.27
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Tab.3 The Box-Behnken experiment results of ANOVA
TIERIE PO H ¥ F1H P1H

X, 21.93 1 2193 153.75 <0.000 1
X, 9.91 1 991  69.47 0.000 4
XX, 2.19 1 2.19 1536 0.0112
X/’ 3.07 1 3.07  21.54 0.005 6
X’ 0.037 1 0.037 026 0.630 9
s 0.71 5 0.14

KA I 0.18 3 0.061 023 0.870 4

AR 7 0.53 20.27

MBS 38.28 10
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Tab. 4 The Box-Behnken experiment results of ANOVA

TiEERIE PR A ¥y FAi P1H
X; 93.22 1 93.22 29.60 0.002 8
X, 64.62 1 64.62 20.51 0.006 2
XX, 34.22 1 3422 10.87 0.021 6
X/’ 4.02 1 4.02 1.28 03100
X’ 253 1 253 0.80 0.4113
Tz 15.75 5 3.15
RAUTH 15.24 3 5.08 19.84 0.527 1
AR % 0.51 2 0.26
BEZE 216.69 10
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Tab. 5 Response models and statistical parameters obtained
from ANOVA for Box-Behnken design

Al e PAH R
Y1=2.13-1.91X,-1.29X,+0.74X, X,+1.10X,>  0.0003  0.9814
¥,=6.18-3.94X,-3.28X,+2.93 X\.X, 0.0071 09273
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Fig. 1 Response surface plot (3D) showing the effect of the
X; and X, on the response Y; and Y,
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R 6 CXB B A48 47 TN Fo WL AE (n=3)
Tab. 6 The observed and predicted response values for the
optimized formulation(n=3)

AL FEbE T BORUIKEA W 21%
Dso/um 0.92 1.16+0.27 20.6
Dgo/um 3.63 3.8440.38 5.8
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Fig. 2 Particle size distribution of micronization CXB
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Fig. 4 Release profile in vitro of CXB
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