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Preparation and in vitro antibacterial activity evaluation of fusidic acid
microemulsion gels
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Abstract: Objective To prepare fusidic acid microemulsion gels and evaluate its in vitro antibacterial activity. Methods By
evaluating the balance solubility of fusidic acid in different oils, surfactants and co-surfactant, the formulation composition of fusidic
acid microemulsion was determined, and its formulation dosage was further obtained by pseudo-ternary phase diagram. The fusidic
acid microemulsion gels were prepared with Carbomer 941 as a matrix. The particle size distribution and Zeta potential of
microemulsion were measured by laser particle size analyzer at 25 °C. The morphology of microemulsion was observed under
transmission electron microscope. The viscosity and pH values of the microemulsion gel were measured at 25 °C using a viscosity
meter and a pH meter. The dissolution rate of fusidic acid microemulsion and fusidic acid microemulsion gel in vitro was determined
by dialysis method. The physical stability of fusidic acid microemulsion gel at 4 °C and 25 °C for three months was investigated with
the appearance, viscosity and pH values as indexes. The minimum inhibitory concentration (MIC) of fusidic acid microemulsion gel
and fusidic acid API against Staphylococcus aureus was determined by Mueller-Hinton broth dilution method. The antibacterial
activity of fusidic acid API and fusidic acid microemulsion gel in vitro was compared by bacteriostatic zone assay. Results
According to the solubility of fusidic acid in various excipients, the ethyl oleate, Tween 80 and isopropyl alcohol were selected as oil
phase, surfactant and co-surfactant of fusidic acid microemulsion, respectively, and the formulation ratio was 6:2:2. The fusidic acid

microemulsion was spherical and its particle size distribution was uniform under the transmission electron microscope, the average
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particle size was (105.4£2.9) nm and Zeta potential was (-=16.9+£0.6) mV. The viscosity of fusidic acid microemulsion was (0.027 7+

0.000 5) Pa-s, which was too low, while the viscosity of fusidic acid microemulsion was (5.614 5£0.036 1) Pas. The drugs in fusidic

acid microemulsion were completely dissolved within 15 min, while the dissolution rate of drugs in fusidic acid microemulsion gel

was significantly slowed down, reaching about 90% at 240 min. The physical properties of fusidic acid microemulsion gel were

stable within three months. The MIC of fusidic acid microemulsion gel and API against S. aureus were 0.12 and 0.40 pg-mL™,

respectively, and the diameters of inhibition zones were (33.7£0.6) and (27.5+0.7) mm, respectively. Conclusion Fusidic acid was

prepared into microemulsion gels, the physicochemical properties were good, the in vitro antibacterial activity was significant. It was

expected to be a novel vehicle for the topical use of fusidic acid.
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Table 1 Solubility of fusidic acid in various oils,
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Table 2 Visual assessment of efficiency of self-emulsification
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Fig.4 Drug dissolution profiles of fusidic acid microemul-
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Table 4 Stability results of fusidic acid microemulsion gels

(xxs, n=3)

4 °C 25°C
i /(Pa-s) pH % /(Pa-s) pH
0 5.593 7+£0.041 2 6.53£0.01 5.593 7+0.0412 6.53+0.01
1 5.609 3+0.038 5 6.50+0.03 5.597 2+0.0357 6.49+0.01
2 5.594 140.047 8 6.55+0.01 5.6119+0.038 0 6.51+0.02
3 5.602 8+0.0359 6.48+0.02 5.604 2+0.040 8 6.52+0.01
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