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Abstract: Objective To optimize the formula of self-microemulsifying drug delivery system (SMEDDS) for naringenin. Methods
The solubility test of naringenin in different secondary solvents and pseudotemary phase diagam was utilized to select components of
naringenin SMEDDS. According to the drug loading and particle size of naringenin in different self-microemulsifying drug
prescriptions, the optimal prescription was determined using the Box-Behnken design and response surface method. Results The
optimal prescription of naringenin SMEDDS was composed of Ethyloleate (oil), Polysorbate 80 (surfactant), and PEG 400
(co-surfactant), with a weight ratio of 14.02 : 44.36 : 30. The drug loading of naringenin was 347.167 mg/g, and particle size was
38.21 nm in the optimal prescription. Conclusion It is effective and practical to use Box-Behnken design and response method for
optimizing the naringenin SMEDDS.
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Fig. 1 HPLC of naringenin reference substance (A),
naringenin-SMEDDS solution (B),
and blank solution (C)
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Table 1 Solubility of naringenin in various adjuvants
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Fig.2 Pscudo-ternary phase diagram of different surfactants and cosurfactants
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Fig.3 Pscudo-ternary phase diagram of different K, values
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Table 2 Box-Behnken

design and results

F9 Alg B/g Clg ﬁ%%l/ WifE /om | JP5  Al/g B/g Clg ﬁz)\]%l/ FifE /nm

(mgg ) (mgg )
1 25 (0) 45 (0) 22.5(0) 298.437 62.06 10 40 45 15 317.481 136.61
2 25 60 (+1) 30 (+1) 278.064 51.72 11 25 45 22.5 324.831 62.18
3 25 30(-1) 30 267.946 45.34 12 25 60 15 235.823 48.38
4 40 (+1) 45 30 347.371 148.82 13 25 45 22.5 323.988 62.36
5 25 45 22.5 324.023 61.93 14 10 45 15 316.821 31.78
6 40 30 22.5 239.778 113.56 15 10 45 30 335.634 32.39
7 10(-1) 30 22.5 212.335 26.16 16 10 60 22.5 194.309 23.21
8 25 30 15(-1) 197.554 49.51 17 40 60 22.5 212.742 122.78
9 25 45 22.5 332.672 61.97
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Fig. 4 Response surface (3D) plot of drug loading capacity and particle size
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