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Abstract: Objective To prepare D- o -vitamin E polyethylene glycol 1000 succinate (TPGs) modified triptolide solid lipid
nanoparticles (TPGs-Tri-SLNs) and evaluate their quality. Methods TPGs-Tri-SLNs were prepared by hot melt emulsification-
ultrasonic method, and the concentration of Compritol-888 ATO (X)), the ratio of soybean phospholipid to TPGs (X,) and the ratio of
Compritol-888 ATO to triptolide (X;) were used as the investigation factors, the particle size distribution (Y,) and encapsulation
efficiency (Y,) of TPGs-Tri-SLNs were used as evaluation indexes, and the formulation of TPGs-Tri-SLNs was optimized by central
composite design-response surface methodology (CCD-RSM). The particle size distribution of TPGs-Tri-SLNs were determined by
particle size analyzer. The microscopic morphology was observed by transmission electron microscopy, and the in vitro drug release
characteristics of TPGs-Tri-SLNs were investigated. Results The optimal formulation of TPGs-Tri-SLNs as follows: Compritol-888
ATO concentration was 10 %, the ratio of soybean phospholipid to TPGs was 4:1, the ratio of Compritol-888 ATO to triptolide was
60:1. Three batches of TPGs-Tri-SLNs were prepared according to the optimal formulation. The average particle size was (107.8+
16.9) nm and the encapsulation efficiency was 91.4%=1.1%. Under the transmission electron microscope, TPGs-Tri-SLNs could be
observed to have a spherical distribution with a smooth surface. The drug release of TPGs-Tri-SLNs showed a bursting in the first 4
h, while it was slow and stable in the later stage, and the drug release in 24 h could reach 85%. Conclusion This study used central
composite design-response surface methodology optimization and obtained the optimal formulation of TPGs-Tri-SLNs. The
formulation design was reasonable and the preparation process was simple, which could be further investigated.
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Table 3 Coefficient and variance analysis results in fitting equation

AR kIR F 7 A FIME Fia PiH PR S ST FiA Pl FE P{H

v, A 315000.00 3499592 22.83  <0.000 1 Y, P TR 421.46 46.83  16.68 <0.000 1
X, 86 109.78 86 109.78 56.18  <<0.000 1 X, 39.55 39.55  14.08  0.003 8
X, 134300.00 134300.00 87.59  <<0.000 1 X, 165.56 165.56  58.95 <<0.000 1
X, 148.07 148.07  0.097 0.762 3 X 89.19 89.19  31.76  0.0002
XX, 3054156 30541.56 19.92 0.001 2 XX, 2.10 2.10 0.75  0.4073
XX 34.86 34.86  0.023 0.883 1 XX 1.20 1.20 0.43 0.5278
XX, 10.81 10.81  0.0071  0.9347 XX, 8.61 8.61 3.07 01105
X2 724197 724197 472 0.054 8 X2 94.79 94.79  33.75 0.000 2
X2 57367.93 5736793 37.43 0.000 1 X2 24.05 24.05 8.56  0.0151
X2 487.18 487.18  0.32 0.5853 X2 12.21 12.21 435 0.063 6

B#E  15328.68 1532.87 k7 28.08 2.81
KPR 15283.94  3056.79  0.67 0.3532 AT 16.85 3.37 1.50  0.3334

gl 7 44.73 8.95 aliiR 7= 11.23 2.25

SAT 330300.00 poyil 449.54

B1 L& EWERE (X,) KEBEES TPGs L (X, ) LUK L5788 H it B8 5 254 EE 51 (X, ) 33 TPGs-Tri-SLNs BI# 2 5
(Y, BB E
Fig. 1 Effect of behenic acid glyceride concentration (X,), soybean phospholipid to tpgs ratio (X,) and behenic acid glycer-
ide to drug ratio (X,) on the particle size distribution (Y,) of tpgs tri SLNs

B2 WeBEEmEERE(X,), KEBES TPGs bl (X,) UE L8788 H imEE 5 254 b 51 (X, ) 3F TPGs-Tri-SLNs B &
(Y, W3R E
Fig.2 Effect of concentration (X,), ratio of soybean phospholipid to tpgs (X,) and ratio of behenate to drug (X;) on encap-

sulation efficiency (¥,) of tpgs tri SLNs

25 LE BN 605 1, B A4 T TPGs-Tri-SLNs F R 42 Tri-SLNs ) 5 £t &b 77 1 2% 3 #HLFE &, &80 5 ki 42
A 112.7 nm, B3 % 5 90.9% (& 3) . R4 TPGs- N (107.8£16.9) nm, £ 3 XK N 91.4%+1.1%, LI EH
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Fig. 3 Overlay of TPGs-Tri-SLNs prescription design
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Fig. 4 TEM of TPGs-Tri-SLNs
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Fig. 5 In vitro release curve of TPGs-Tri-SLNs and trip-
tolide ethanol solution (n =6)
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