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Preparation and quality evaluation of self-emulsifying drug delivery system of
total saponins of Sanguisorba officinalis

Z0U Ya, XU Ying-shu, ZHANG De-hua, CHEN Yue-yue, DENG Cong-ling, CHEN Meng, GUO Fu-zhao,
XIONG Yong-ai
School of Pharmacy, Zunyi Medical University, Zunyi 563000, China

Abstract: Objective To optimize the formulation of the self-emulsifying drug delivery system of total saponins of Sanguisorba
officinalis and evaluate its characteristics. Methods The formulation and its proportion of the self-emulsifying drug delivery system
of total saponins of S. officinalis were optimized based on the solubility tests, formula compatibility, microemulsion area in the ternary
phase diagram and D-optimal mixing experiment design. The dosage of oil phase, surfactant and co-surfactant were investigated by
drug loading, particle size, and polydispersity index. The appearance, particle size, polydispersity index, Zeta potential, and in vitro
release of preparation were finally evaluated. Results The ratio of oil phase, surfactant, and co-surfactant was 0.25 : 0.45 : 0.30. The
drug loading was 23.93 mg/g, the average particle size was (207.92 + 2.13) nm and the zeta potential was (38.84 + 0.18) mV. The
release of SEDDS was superior to the bulk drug apparently. Conclusion The self-emulsifying drug delivery system of total saponins
of S. officinalis was established. The technology was feasible and the quality was stable.
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Fig. 1 HPLC results for ziyuglycoside I reference substance
(A) and total saponins of S. officinalis (B)
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Table 1 Solubility of total saponins of S. officinalis in
various excipients
ok R (mgrg )
AR Labrafil M 1944CS 1.79
Obleique CC497 2.87
BB 0.88
PP 0.56
TR 2.63
MCT 0.45
IPM 0.52
TR 2.1 0.44
2 1 v ) Labrasol 1.40
R 1L ALE-20 423
R 1L241E-85 1.43
R 1LZL1E-80 1.55
BiRINEMER]  PEG-400 8.58
PEG-600 7.91
PEG-200 9.13
Transcutol P 9.75
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CC497-Tween-20-Transcutol P

Ternary phase diagram of oleic acid/Obleique
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Table 2 D-optimal mixing experiment design and results

F5 Xi/g Xo/g Xi/g Y/(mgg™") Yonm |F5 Xi/g Xo/g Xo/g Yi/(mgg") Yomm |F5 X/g Xo/g Xi/g Yi/(mgg™) Yonm
1 025057 022 2409 208.80| 8 025045030 2393 20792 15 0.05 0.65 0.17 23.46  102.58
2 005053018 2321 10538 9 0.13 0.45 022 2298 14273| 16 0.13 0.57 0.10 2296  508.41
3005065 030 2454 12212 10 023 0.55 0.12 2078  25537| 17 025 0.65 0.10 1821 26824
4 013 045 022 2210 16408 11 0.17 0.53 030 2334  197.59| 18 0.18 0.65 030  22.79  110.79
5 025057 022 2578 211.02| 12 0.17 0.64 0.18 2326  147.95| 19 0.25 045 0.10 2338  250.64
6 025057022 2617 25197 13 0.13 045 022 2215 174.81| 20 0.13 0.57 0.10 21.66  469.49
7 005052 030 2288 15535| 14 0.05 045 0.10 14.68 281.48
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Table 3 Results of regression analysis
M S LAY bk Ty % AR RE THEE SO R T AH % R ghit
Y, AN 1.67 0.574 1 0.494 3 02519 i
TRAERY 1.56 0.695 3 0.5547 —0.1852 —
527 VA Lt 1.24 0.8526 0.720 0 —0.175 1 i
ST 0.58 0.987 0 0.938 1 — —
Y, AN 91.28 0.405 8 0.294 4 0.117 5 —
TR 98.89 0.4333 0.1717 —0.430 5 —
537 VAL 65.86 0.806 6 0.632 6 0.269 2 i
ST 23.07 0.990 5 0.9549 — —
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Fig.3 3D stereogram and 2D contour map of drug loading and particle size
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Fig. 5 Cumulative solubility of total saponins of S.
officinalis SEDDS and total saponins of S. officinalis
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