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Preparation of SanhuangDiyu oil microemulsion gel and evaluation of
pharmacodynamics in treating eczema
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Abstract: Objective To prepare Sanhuang Diyu oil microemulsion gels and evaluate its effect on deep second-degree scald wound
healing in rats. Methods By evaluating the solubility and compatibility of Sanhuang Diyu oil in the oil phase, emulsifiers and co-
emulsifiers, the formulation composition of Sanhuang Diyu oil self-emulsifying drug delivery systems was determined and its
formulation was obtained by the pseudo-ternary phase diagram method. The microemulsion of Sanhuang Diyu oil microemulsion
was observed under a transmission electron microscope, and the particle size distribution and Zeta potential of the microemulsion
were measured by Malvern laser particle size analyzer. The Carbomer 940 was used as a gel matrix to prepare Sanhuang Diyu oil
microemulsion gels. A rat model of deep second degree scald was established. The wound healing effect of blank microemulsion gel,
three yellow and ground oil microemulsion gel (1 g, 13 mg of Sanhuang oil), SanhuangDiyu oil (13 mg) and Beijing Wan Hong
scald ointment (1 g) were compared. Results By evaluating the solubility and compatibility of various excipients for Sanhuang Diyu

oil, Ethyl Oleate, Tween 80 and Isopropanol were selected as the oil phase, emulsifier and co-emulsifier of Sanhuang Diyu oil self-
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emulsifying drug delivery systems, and the formulation ratio was 7:2:1. Sanhuang Diyu oil self-emulsifying drug delivery systems

could form a light yellow transparent microemulsion after adding water and stirring. Under the transmission electron microscope, the

microemulsion was spherical with uniform particle size. The average particle size was (48.5+4.9) nm, and the Zeta potential was

(=21.3+0.9) mV. The pharmacodynamic studies show that, compared with model group and blank microemulsion group, wound

healing rate of SanhuangDiyu oil, Beijing Wan Hong scald ointment and Sanhuang oil microemulsion gel group were significantly

increased (P < 0.05), the time of callus removal and healing time were significantly reduced (P < 0.05), and pathological changes

were significantly improved. Compared with SanhuangDiyu oil and Beijing Wan Hong scald ointment group, the healing rate of

Sanhuang oil microemulsion gel group increased significantly, the time of callus removal and healing time were significantly

reduced (P < 0.05). Conclusion Sanhuang Diyu oil microemulsion gels had the effect of promoting the healing of scald wounds, and

it was worthy of further development and research.

Key words: Sanhuang Diyu oil; self-emulsifying drug release systems; microemulsion; gels; deep second-degree scald; healing
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Fig.1 Pseudo-ternary phase diagram of oil/surfactant/co-surfactant/water
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Fig. 2 Particle size distribution and Zeta potential of Sanhuang Diyu oil microemulsion
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Fig. 4 Histopathological observation of different treatment groups (HE staining)
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