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Preparation of Magnetic Solid Lipid Nanoparticles Co-loaded
Quercetin and Resveratrol and Evaluation of Its Antitumor Effect
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[ Abstract | Objective; To prepare magnetic solid lipid nanoparticles co-loaded quercetin and resveratrol
(QR-MSLN), develop the reasonable characterization method, and investigate its inhibitory effect on transplanted
hepatocarcinoma H22 tumor in mice. Method: Magnetic Fe, O, particles coated with oleic acid (O0A-Fe,0,) were
synthesized and its structure was confirmed by Fourier transform infrared spectrometer ( FT-IR). QR-MSLN was
prepared by emulsion ultrasonic dispersion method, its morphology was examined by transmission electron
microscopy, its particle size was determined by laser particle sizer. Concentration of Fe in the preparation was
determined by phenanthroline spectrophotometry. The entrapment efficiency, saturation magnetization, in wvitro
release behavior were investigated by ultrafiltration centrifugation, vibrating sample magnetometer ( VSM ) and
dialysis method, respectively. Mouse tumor model transplanted with hepatoma H22 ascites tumor was established
and antitumor effect of QR-MSLN on H22 bearing mice were observed in the presence of an applied magnetic field.
Result: Morphology of QR-MSLN was round, and black magnetic particles could be observed inside it, its
particle size was (171.9 #2.2) nm, the concentration of Fe was (1.40 +0.46) g-L~'. The preparation
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exhibited apparent superparamagnetism and the saturation magnetization was 7.75 A-m” kg '.

efficiencies of quercetin and resveratrol in QR-MSLN were 99. 10% and 80. 83% , respectively. QR-MSLN had a

significantly higher effect of tumor inhibition than SLN ( containing quercetin and resveratrol) and free drug (P <

The entrapment

0.01).
antitumor effect on H22 bearing mice.
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Conclusion: QR-MSLN has uniform particle size and good magnetic response, and shows remarkable

magnetic solid lipid nanoparticles; quercetin; resveratrol; characterization; antitumor
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Fig.1 FT-IR spectra of Fe;O,(A),OA(B)and OA-Fe;0,(C)
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Fig.2 Appearance of undiluted solution( A ) ,5-fold ( B) and 25-fold
( C) diluted solution of QR-MSLN
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Fig.3 Magnetic response analysis of QR-MSLN
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Fig.4 TEM of Fe,0,(A),0A-Fe,0, (B) and QR-MSLN(C)
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Fig. 5 HPLC chromatograms of QR-MSLN at different

detection wavelengths

0.158(r=0.999 9) , & MIEHEKIK R 0.207 ~41. 4,
0.158 ~31.6 mg-L™',

2.6.7 K§EEEIRE ORGSR IR A X B
VRO S 0 H AR R L P AR 3 JB R vk R (A
R Z R v B 43 ) A 20.7,2..07,0.207 mg- L', 1
oy oEE T OEOW B 4 Bk 15.8, 1.58,
0.158 mg-L™") 4% 2. 6. 1 i T {5 3% 5 (40 5 , 45—
JoT R R B T S EAE 6 W, S E 3 d, iR L R
AL PR H Y L H DR B0 RSD 1 <2.0%
2.6.8 IR M B2 1 MSLN i, &
10 mL B, 20 SRS % A 2.6.7 T F & o A
JOT B Y B VR 5 X R I VA, I A Y R S il L O



5525 B4 10 )
2019 45 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 10
May,2019

BB 28, 20.45 wm fFLIERE g , % 2. 6. 1 15
S T ECR BT 3 R 4
Wi Bz 25 A [ Wie 3858 359 {8 43 59l 2 102.53% ,97. 04%
F1101.15% ,RSD 43510 2. 6% ,1.8% 1 1.9% ; [
2y T ) 1SR Y 43 51 Ry 102, 41% ,103.65%
#1100.79% ,RSD 43310 1.5% ,1.9% F1 1. 1%
2.6.9 FRoE Mk R B A, 40 TR
WG 0,2,4,8,12,24 h 4% 2. 6.1 T F {3 1% £ {4 )
SE 25 A B ORI BE R 0 T AR Y RSD 43 5l R
1.7% F1 0. 5% , 3 WA AL 5 i W TE 24 h (INFRE
2.7 HEFME B QR-MSLN iF# 1.0 mL & T
R E B0 A .6 500 Temin T ES0 30 min, BUT 2 €
W, 2 0.45 pm GALIEREIE T, 4% 2. 6. 1 T T 3% 5%
PR E TR & L0 Wy, 5 53 L QR-MSLN %
TIE B, i AR S L, 22 0.45 wm fil L Uk BE uE
of 4% 2. 6.1 TR g% SR E TR S &L il
KW, o HALER = (W, - Wy, ) /W, x100% , 45 F
Wt Rz 2R P BE R Y AL B R 4 i 99. 10%
1 80. 83% .,

2.8  mEuR W E SR R R ZhFE G REGE T e
Fe,0,,0A-Fe,0,,QR-MSLN ff) i 38 JiF , 25 5 % —
Y ELA O g P R R 1R RN R b 5 BE 4 ) Ry 73. 81,
80.47,7.75 A-m’-kg ',

2.9 ROMECPEREZ 5T R IBHTE B
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Fig.6 In vitro release curves of quercetin and resveratrol in QR-

MSLN and QR-SLN(% +s,n=3)

AHRERK A 2 IR BN Ry 20 mL- kg R bk I A
WP SR T d, QR-MSLN 45 24 i JH 04 42k S s
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Table 1 Comparison of tumor weight and tumor inhibitory rate in

each group(n=5)

24 5 ME(xxs5)/g 98 #/ %
A 1.49 £0.23 _
QR JH 2y 1.11 £0.27" 25.50
QR-SLN 0.77 £0.07*% 48.32
QR-MSLN 0.42 +0.28%*%) 71. 81

G AA Y P <0.05,7 P <0.01; 5 QR 254
M P<0.05,YP<0.01;5 QR-SLN 41 [t 4% P <0.01,
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