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Formulation Optimization and Evaluation of the Celecoxib Loaded Microemulsion-based Gel Using
D-Optimal Design Method

FU Xiaoling, WANG Yanfang, YU Chong, HU Qing"(Fujian Medical University, Fuzhou 350122, China)

ABSTRACT: OBJECTIVE To prepare the celecoxib loaded microemulsion-based gel and to investigate its transdermal
delivery in vitro. METHODS  The solubility of celecoxib in different oils, emulsifiers and co-emulsifiers was investigated, and
the composition of celecoxib microemulsion was determined by construction of pseudo-ternary phase diagram. By setting the
drug loading and particle size as dependent variables while oil, Smix and water as the independent variables, a D-optimal design
method was used to optimize the celecoxib loaded microemulsion. The celecoxib loaded microemulsion-based gel was prepared
with Carbomer 980 as a matrix. The microscopic morphology was observed by transmission electron microscopy, and the particle
size, size distribution, Zeta potential, transmittance and viscosity were determined. In vitro transdermal release properties were
investigated by Franz diffusion cell method. RESULTS  The optimized celecoxib loaded microemulsion was composed of 4%
oil phase, 20% mixed emulsifier, and 76% water. The average particle size of celecoxib microemulsion-based gel was
(59.65+1.09)nm, the PDI was 0.106, and the Zeta potential was (—25.76+£0.92)mV. The microemulsion-based gel was round and
regular spherical, and the distribution was relatively uniform. Compared with microemulsion, the celecoxib loaded
microemulsion-based gel had higher viscosity, which was convenient for spreading and transdermal administration. The
cumulative permeation amount within 24 h of the celecoxib loaded microemulsion-based gel was (80.12+3.37)ug-cm2, which
was significantly higher than that of celecoxib suspension. CONCLUSION The microemulsion-based gel can significantly
increase the cumulative transdermal amount of the celecoxib, and is expected to become a novel topical formulation of celecoxib.
KEYWORDS: celecoxib; D-optimal design; microemulsion; microemulsion-based gel; cumulative transdermal amount
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Fig.1 HPLC chromatograms

A-blank microemulsion solution; B—celecoxib solution; C—celecoxib
microemulsion solution; 1-celecoxib.
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Tab. 1 Equilibrium solubility of celecoxib in different
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Fig. 2 Pseudo-ternary phase diagram with different Km values
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Tab. 2 Experiment design and results

BT KR

R i S i
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3 4.4 233 72.3 1.265 72.2
4 7.8 26.1 66.2 1.336 114.5
5 4.0 25.4 70.6 1.290 60.5
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7 4.0 20.0 76.0 1.315 48.9
8 8.0 28.0 64.0 1.209 100.2
9 4.0 20.0 76.0 1.370 47.5
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Fig.3 Contour plots and 3D response plots of drug loading and particle size
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Fig. 5 Rheological diagram
A-microemulsion-based gel; B-microemulsion.
F3 HIABERNEENR
Tab. 3 Stability of microemulsion-based gel
%M wA SN HifE/mm PDI BEH%
0 HLMILEER 57.7£0.50  0.12+0.05  99.61+0.15
4°C 1 R4MZE, Y5 5794069  0.15+0.04  99.83+0.16
2 KAYZE, 5 5894052 0.11+0.03  98.83+0.21
0 HLIHMILEEE 58.4+£0.16  0.16+0.01  98.50+0.24
i 1 RAYE, 5 585075 0.09+0.09  99.78+0.21
2 RAYE, 5 59.0+0.48  0.18+£0.09  96.99+3.30
0 HSMILER 58.1£0.12  0.12+0.05  98.56+0.54
40 C 1 RAYE, ¥4 585058 0.18+0.04  99.59+0.51
2 KSR, 5 583+0.66  0.21£0.08  98.63+0.45
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Fig. 6 Cumulative transdermal release curve(x £ s , n=3)
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