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Optimization and evaluation of naringenin loaded nanostructured lipid carriers
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Abstract: Objective To prepare novel naringenin-loaded nanostructured lipid carriers (NG-NLC) and investigate their physicochemical
properties. Methods The NG-NLC were prepared by emulsion-evaporation-solidified at low temperature (EESLT) method. Central
composite design-response surface methodology (CCD-RSM) was used to optimize the formulation of NG-NLC. Naringenin/lipid
materials ratio, glycerol monostearate (GMS)/medium chain triglycerides (MCT) ratio, and emulsifier concentration were identified as
key factors which were responsible for entrapment efficiency (EE) and drug loading (LD) of NG-NLC. The mean diameter, DSC
analysis, and in vitro release characteristics of NG-NLC were investigated to evaluate their physicochemical properties. Results After
the formulation optimization, the naringenin/lipid materials ratio was 20.77, GMS/MCT ratio was 1.85, and emulsifier concentration
was 58.45 mg. The EE of NG-NLC was (80.13 £ 1.45)%, LD was (3.59 + 0.06)%, average diameter of particles was (134.1 + 9.1) nm,
and polydispersity index (PDI) was 0.152 + 0.044. In vitro release test revealed that the drug could be sustained-released from
NG-NLC in buffer solution (pH 7.4) after a burst release in initial phase. Conclusion The EESLT method could be employed to
prepare NG-NLC, which may lay the foundation for its further clinical application.
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Fig. 1 Elution curve of NG-NLC in column

242 FEMPINE  BUERE NG-NLC 73 Rp st
I G-50 A, DAZERACHEEWR, AR EA 0.5
mL/min, WHEHE I OGS BENR, N Ll
fif 7% T IUE  FATET IR N SRR R 7
KL AMI O T 294 nm AL E 4 1H, AN

JHCE IR /(




¢ %% Chinese Traditional and Herbal Drugs % 46 % 552 80 201541 A

°213 -

AL B 2 ) PRk, I AR
2 i

Wi E=w/w,

=W )W)
W RAARL A FERh B AT, W, S AR AR P il
RITE, W TP R R TR, ok IR TR R

5

2.5 SFHFMAEE

250 SEEGEIE R R AR T A 2 A
Fe E-R A EIEE (X)) GMS-E28 R HhgEE (X))
DAL B (X)) ddR (Y Mgk ()
s, RENRIZEL 5 NP, S22 HE 45 1 L
1.

252 BRI LU YR Y, IR, R A

x1 FERITRER

Table 1 Experimental design and results

W5 X, X, Ximg W% Y% | RS X X, X3/mg VW% Yo%
1 9.23 (-1) 1.85(=1) 58.45(-1) 55.19 5.64 | 11  15.00(0) 1.00(~1.732) 70.00 (0) 50.60 3.26
2 2077 (+1) 1.85(-1) 58.45(—1) 80.66 3.61 | 12  15.00(0) 5.00 (+1.732) 70.00 (0) 43.12 279
3 923 (-1) 4.15(+1) 58.45(—1) 43.06 4.46 | 13  15.00(0) 3.00 (0) 50.00 (—1.732) 47.83 3.09
4 20.77 (+1) 4.15(+1) 58.45(-1) 51.79 243 | 14  15.00 (0) 3.00 (0) 90.00 (+1.732) 40.10 2.60
5 9.23 (-1) 1.85(=1) 81.55(+1) 49.05 5.05 | 15  15.00(0) 3.00(0) 70.00 (0) 55.50 3.57
6 2077 (+1) 1.85(-1) 81.55(+1) 59.50 2.78 | 16  15.00 (0) 3.00 (0) 70.00 (0) 54.67 3.52
7 923 (-1) 4.15(+1) 81.55(+1) 34.86 3.64 | 17  15.00(0) 3.00 (0) 70.00 (0) 53.37 3.50
8 2077 (+1) 415 (+1) 81.55(+1) 40.63 192 | 18  15.00(0) 3.00(0) 70.00 (0) 5391 3.47
9 5.00 (-1.732) 3.00(0) 70.00 (0) 24.24 4.62 | 19  15.00(0) 3.00 (0) 70.00 (0) 52.54 3.39
10 25.00 (+1.732) 3.00(0) 70.00(0) 54.80 2.15 | 20  15.00(0) 3.00 (0) 70.00 (0) 5374 3.46
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Fig. 2 3D Response surface graph and contour maps displaying three variables influence of ¥; and Y, on X;—X;
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Table 2 Particle size, PDI, and Zeta potential of NG-SLN
and NG-NLC

il 1) Fi4%/mm PDI Zeta HL{/mV
NG-SLN  306.7£123 0.560+0.064 —10.9%1.66
NG-NLC 13414 9.1 0.15240.044 —255+1.98
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Fig.3 DSC of GM (A), NG-NLC (B), NG (C), and lecithin (D)
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