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Preparation of isoandrographolide solid lipid nanoparticles
and their in vitro release

ZHANG Sheng-jie, JIAO Wen-wen, ZHANG Yu, HUA Su, HAN Guang
Institute of Pharmacy, Henan University, Kaifeng 475004, China

Abstract: Objective To optimize the formulation of isoandrographolide solid lipid nanoparticles (IA-SLN) by central composite
design-response surface. Methods IA-SLN were prepared by film-ultrasound dispersing method with entrapment efficiency (EE),
diameter, and Zeta potential as evaluation parameters. Effects of carrier ratio, dosage, the concentration of polysorbate on preparation
technology were investigated. The results were equations fitted and the optimal conditions were predicted by response surface
method. The in vitro release mechanism of IA-SLN was investigated by dialysis method. Results The results showed that EE, mean
diameter, and Zeta potential were the best fitted by the second-order polynomial equation, and the multiple correlation coefficients
were 0.985 6, 0.913 6, and 0.933 4. Under the optimal condition, the EE, mean diameter, and Zeta potential were 96.62%, 162.4 nm,
and —31.6 mV. IA-SLN in vitro release fitted with non-Fick’s diffusion mechanisms, therefore the drug diffusion and lipid skeleton
dissolution had a synergistic effect. Conclusion The central composite design-response surface method is useful for the optimization
of IA-SLN preparation. The established model has good prediction.
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2.1 IA-SLN g9%l#&

FRECAL 5 5 (1) SRR IR R H v g« K &2 SR B IR A
IA T 250 mL A EEHEMT, 10 mL S ek =
WAR, WRZET RIS E R, A 50 mL —
SE R BN R ILALEE 80 AWKk, B (45
kHz) 7380 30 min, i 0.22 pm tHFLUEM, EN75
IA-SLN.

2.2 1A B9 HPLC I E
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HEFEE 20 pLo fEUb S50 Tk LB %5 d;
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2.2.2 ORI E SIS RS AREL TA X
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i
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1 Z=HASLN (A). IA-SLN (B) #1IA *# & (C) B HPLC &it[E
Fig. 1 HPLC chromatograms of blank SLN (A), IA-SLN (B), and IA reference substance (C)
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2.2.3  HEASEIIEIS RS R TA-SLN #ilK
0.5mL, MAHEEMREFL, E©A% 10mL £,
2, &H.

224 ZMXFRFEL I IA WG HESEIEE,
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s, R, $E 10 min, 1 0.22 pm %
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Table 1 Design and results of central composite tests

R A B/mg C/% L /% SFERIAE / nm Zeta B / mV
) 1.67 (0) 17.50 (0) 0.50 (~1.732) 31.61 289.1 389
2 1.67 (0) 17.50 (0) 3.00 (1.732) 68.12 132.3 275
3 1.67 (0) 17.50 (0) 175 (0) 41.32 174.4 -28.1
4 1.67 (0) 17.50 (0) 1.75 (0) 40.24 183.3 —27.4
5 1.67 (0) 17.50 (0) 175 (0) 39.33 187.5 -28.7
6 0.90 (~1) 2471 (1) 1.03 (-1 13.96 2262 -39.7
7 3.00 (1.732) 17.50 (0) 175 (0) 37.33 3233 ~26.4
8 0.90 (-1) 24.71 (1) 2.47 (1) 31.64 223.6 —22.6
9 1.67 (0) 17.50 (0) 175 (0) 33.02 179.3 275

10 0.90 (-1) 10.29 (1) 247 (1) 97.04 2158 -39.6
11 2.40 (1) 24.71 (1) 1.03 (-1) 18.11 318.4 —38.7
12 2.40 (1) 24.71 (1) 2.47 (1) 32.42 182.6 -22.9
13 1.67 (0) 17.50 (0) 175 (0) 38.94 2382 ~26.4
14 1.67 (0) 5.00(-1.732)  1.75(0) 96.43 2123 -33.6
15 2.40 (1) 10.29 (-1) 2.47(1) 98.62 186.4 —27.1
16 1.67 (0) 17.50 (0) 175 (0) 38.85 180.7 -29.8
17 033 (-1.732)  17.50 (0) 175 (0) 36.03 2249 313
18 2.40 (1) 10.29 (-1) 1.03 (1) 55.32 302.3 -29.7
19 0.90 (-1) 10.29 (-1 1.03 (1) 51.56 2232 -29.2
20 1.67 (0) 30.00 (1.732) 1.75 (0) 20.37 2344 -30.3
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Fig. 2 RSM figures of response surface
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PR ZE A DL EARAG HAR R, #i¥E Design-Expert
8.04 WATL MRV TT ., BENLESE—FrLA Ak Ty
CHLBE AR IR T vl g 60 mg. KN E.IRMENE 140 mg. 24
& 10 mg. K LA 80 s 4350 2.6%) .

2.6 LTZWIE

FARAAL T7H14% 3 4tk TA-SLN, HHTH IR
W, FE5 T LL v S 220, PPN SR Y
TR AT AR, WE 2. HIRTPEAR A, S
Pl 22350/ £ 5%, BT NT AR AL 5 1 e AL
FER NI S R Z KR
2.7 RIMNERUI EFNFR AR AR ST
271 RANBEBO RIER: X TA AEAF R >
£ SDS W T I R FE AT INE 45 R 1A
i P AT SDS J 73 8 im0, 75 0.1%-0.2%.
0.3%+0.45% SDS 7KW TA RS 733 0 71.2.
83.6. 172.9. 179.7 pg/mL, JLH 0.1% SDS /K

FR2 MNMEREESERIK (X £s, n=3)

Table 2 Comparison on predicted and measured values

(X *s, n=3)

f& 5 ToAE S W% /%
(EEEES 95.55% (96.62+0.76)% -1.12
hifz 165.03 nm  (162.41+0.82) nm 3.35
Zeta HIf7  —3040mV  (-31.60=121)mV ~ —4.05

2 = (S — FRIE) / TEIIAEL

Deviation = (measured value—predicted value) / predicted value

HURET S RIMRE 2T IR S R 2SRk, T HL TA 7R
A bhaeEt Rir. Bk, #fieE R 0.1% SDS /K
TR A PR IR 25 9 BUOEEAT AR R AR S MR 5T

272 B E s Ak T A AT TA-
SLN BTSN ST - B 5 mL IA-SLN & 931
R 8 000~14 000 [FEHTREF, A 200 mL B
AT (0.1% SDS /KW F1LL 120 t/min, (374
0.5) Caha&i&EMNT, 2057+ 0.5, 1. 24 3+ 5. 7+ 94
12, 24, 30, 48 h K% HUAE 2.0 mL, [A]Rn &g &
SRR B o 145 0.193 2 mg/mL Jif 24 ViRV,
Fie bR U BEAT A AR OB AR o B SR A
HPLC M ERE S T 1A 5T R, T SRR
B, SR 3. R AR — R
Higuchi #%4 | Ritger-Peppas FE7%f IA-SLN 1 Jii 24
IR SR T RIS, SR 3,
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Fig. 3 In vitro release profiles of IA and IA-SLN
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Table 3 Model-fitting equations for release of IA and IA-SLN

R IA

IA-SLN

FRITHE Y=0.012 t+0.526 (r=0.7762)
— I
Higuchi /7 #% Y=10.574 ("?+32.422 (+=0.928 2)

Ritger-Peppas

In (1—Y)=—0.057 +—0.585 (+=0.918 1)

In Y=0.243 In t+3.676 (r=0.9722)

¥Y=0.019 t+0.172 (»=0.887 1)

In (1-Y)=-0.029 +—0.209 (+=0.925 8)
Y=11.522 "*+4.217 (+=0.949 6)
In Y=0.461 In r+2.654 (r=0.9613)
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AT AR KRS TS FUIN, H B3 TA 7EK
SRR AR, OV A AR AR IR T A A
JIT LA 65— 5 5T B8R TR R A R RO
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