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Preparation and quality evaluation of limonin solid lipid nanoparticles lyophilized powder
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ABSTRACT:OBJECTIVE To prepare limonin solid lipid nanoparticles (LM-SLN) and freeze-dried powder, and investigate
their drug release properties in vitro. METHODS LM-SLN was prepared by a thin-film ultrasonic method, and the drug load-
ing and encapsulation efficiency were used as the indicators to optimize the formulation by means of uniform design combined
with Box-Behnken method; the morphology and particle size were observed by a Nano ZSE+ MPT2 particle size detector; the
in vitro drug release behavior of freeze-dried powder was studied by dialysis. RESULTS The formulation and preparing process
were as follows: the ratio of limonin-stearic acid-lecithin4. 5% Poloxamer 188 was 10:30:35:10, the ultrasonic power was 300
W and the ultrasonic time was 4 min; 5% mannitol was used as a freeze-drying protective agent, and the samples were pre-fro-
zen at —20 °C for 12 h and then transfered to —40°C for 22 h. The LM-SLN freeze-dried powder was spherical and uniform in
structure. The encapsulation efficiency was 79. 38 % and the drug loading was 10. 88% , the average particle size was (182, 4+
0.2) nm, and the polydispersity coefficient (PDI) was 0. 29020, 013. The Zeta potential was (—14.5%0. 1) mV; the in vitro
release showed that the cumulative release of the original drug in 12 h was 89.31% , that of LM-SLN freeze-dried powder was
85.21% in 48 h and the release tended to be slower after 48 h. CONCLUSION The LM-SLN formulation and preparing process
are simple, and the repeatability is good, and the in vitro release results show that the LM-SLN freeze-dried powder has a cer-
tain sustained release effect.
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Fig 2 Chromatograms of the blank SLN(A) and LM-SLN(B)
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Tab 3 Experimental scheme and results of uniform design

X1 X, Xs/% X1/% X5/W Xs/min Yl/% Yz/% Y3

1 10 0.5 1.0 1.5 300 4 80.72 7.47 0.83
2 10 1.0 1.5 2.5 200 4 67.80 6.35 0.49
3 15 1.5 2.5 1.0 350 5 53.38 3.44 0.28
4 15 2.0 0.5 2.5 250 5 68.43 4.36 0.35
5 20 2.5 1.0 1.0 150 6 64.88 3.14 0.29
6 20 0.5 2.0 2.0 350 6 72.93 3.52 0.47
7 26 1.0 2.5 0.5 250 7 62.78 2.45 0.25
8 256 1.5 0.5 2.0 150 7 69.44 2.70 0.46
9 30 2.0 1.5 0.5 300 8 67.53 2.20 0.32
10 30 2.5 2.0 1.5 200 8 55.84 1.83 0.80

(3 : X X0 X

b
b 40 9
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820, 7.19% 9.34%,
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Tab 4 Experimental scheme and results of uniform design

X X X/ % Y1/% Y./ % Y3
1 10 0.5 2.5 79. 85 8. 47 0. 66
2 10 0.5 4.0 87.63 11.35 0.99
3 10 0.5 4.0 80. 17 8.72 0. 89
4 10 0.5 10 82. 37 8. 83 0.91
(4)BOX—B€theH : ’ Yl \YZ
Y, , LM-SLLN
(Xa) (Xp) .
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’ 59 6, 30

5
Tab 5 Coding and levels of experimental factors in response

surface design

Xa/mg Xg/mg Xc/%
1 30 30 2
2 60 60 4
3 90 90 6
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Fig 3 Response surface analysis
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pH /% /% /nm
LM-SLLN 6.1 81. 26 11.11 215.4
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Fig 5 In vitro drug release curve
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Tab 13  Fitting results of in vitro drug release model
r? AIC
LM Q=23.097 2+5.896 4¢ 0.980 673 32.973 9
In(100— Q) =4.554 2—0. 166 3¢ 0.999 979 —55.947 5
Higuchi Q=—0.271 1+25.592 6¢1/2 0.992 945 19.873 9
Weibull Inln[100/(100—Q)]=—1. 220 7+0. 718 1Int 0.999 958 —45.630 9
LM-SLLN Q=10.320 1+1.879 1z 0.914 843 51.246 7
In(100—Q)=4.591 5—0. 044 1z 0.999 991 —49.199 3
Higuchi Q=—11.259 6-+14.978 9¢/2 0.972 659 38.749 6
Weibull Inln[100/(100—Q)]=—2. 918 3--0. 924 4lnz 0.999 970 —35.000 4
LM-SLLN Q=15.715 6-+1.698 2¢ 0.907 225 45,998 2
In(100— Q) =4.531 8—0. 040 8¢ 0.999 992 —47.097 9
Higuchi Q=—7.449 3+14.293 8¢'/2 0.978 173 31.528 0
Weibull InIn[100/(100—Q) ]=—2.676 1+0. 861 9lnz 0.999 983 —39.459 5
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14 4°C 30d (zxs,n=3)
Tab 14 Results of 30-day stability test at 4 'C (z=%s,n=3)
/d /nm PDI /%
0 N 180. 3040. 39 0.26340.003 81.2641. 20
15 182. 4440. 62> 0.27140.100* 79.574+1.96°
30 190. 1642. 39" 0.30840. 025" 76.3541.00"
0 182.4040. 2 0.29040.013 79.384+0. 85
15 . 181.7540. 06 0.29340.012 79.4140. 88
30 N 182.2940. 16 0.30+0.012 79.16+1. 84
(note) : 0d (compared to suspension stored for 0 d),*P<C0. 05,"P<C0. 01,
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