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Effect of Lipid Matrix on the Preparation and Stability of a-Lipoic Acid

Loaded Nanostructured Lipid Carriers
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Abstract  Nanostructured lipid carriers of aipoic acid ( ALA-NLC) were prepared by high pressure
homogenization method. High efficiency liquid chromatography dynamic light-scattering rheological measurements
were used to determine the lipid matrix effect on the load of ALA stability of ALA-NLC and rheological property of
ALA-NLC dispersions. The morphology of ALA-NLC was observed by AFM. The results showed that the ALA-NLC
was the regular nanoparticle when the weight ratio of lipid matrix/ALA ranged between 4. 5:1 and 6:1. Moreover the
increase of liquid lipid in the lipid matrix will lead to the improvement of the ALA load the stability of NLC and the
lower viscosity of ALA-NLC dispersions. Two formulations for dietary supplement of ALA-NLC were obtained.

Keywords  Nanostructured lipid carriers (NLC) a-ipoic acid (ALA) Lipid matrix High pressure
homogenization (HPH)

(aipoic acid ALA) . :
’ “ m ALA !
N N o ALA
(Nanostructured Lipid Carrier NLC)  Miiller ° (Lipid
nanoparticles) ¥ .
(Solid Lipid Nanoparticles SLN) I (0/W)

Email: bzmu@ ecust. edu. cn
(2008 DFB50060) (200802511024)
20094149 2010-01-64


http://www.willnano.cn/
http://www.willnano.cn/
http://www.willnano.cn/

° 432 - 2010 5 http://www. hxtb. org

SLN
T, 2005 Miiller
s (ALA-SLN) ALA
ALA-SLN ( 1 lpum)
o ALA o
ALA (ALANLC) N
N N ALA NLC
ALANLC o
1
1.1
(ALA 99.5(wt) %) ( ) (99.5(wt) %) (
) \ ( ) ( ).
(GMS) . (GML) ( ) (0DO)
( ) (Q42)( ) (SPC) (
). o
IR AN K A= AR AT R NanoGenizer ; Fluko TN AN R A AR
PR E] Nicomp380 Z3000 ; Jasco : C0-2060 Uv-2075
; Hypersil ODS2 (4. 6mm x 250mm Spm) ;
Nanofirst-3100 ; DV-III + ; Hitech—Kflow RO ;
PURIST .
1.2
1.2.1 ALA-NLC GMS.GML  ODO GMS/GML
3:1 010]0) 10(wt)%  40(wt) %
L1 12¢ 1) Q42  SpPC 9:1 o ALANLC
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(12000 r/min) 1 min
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Tab. 1 The formulations for ALA-NLC (L1 mn L2 mn)
(m/(w)%) ALA  (a/(w) %) 1(wt) %
L131 L1 3 1 3
Ll61 L1 6 1 3
L191 L1 9 1 3
L162 L1 6 2 3
L192 L1 9 2 3
1231 L2 3 1 3
L261 L2 6 1 3
L291 L2 9 1 3
L262 L2 6 2 3
1292 L2 9 2 3
1.2.2 ALA (HPLC) : (USP30: Alphadipoic acid)

/ /0. 005 mol/L ( 1160/920/180
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pH 3.0~3.1) 35%C 215nm 20pnL. ALA ALANLC
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Fig. 1 HPLC measurement for ALA
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Fig. 2 The content changes of aipoic acid in ALA-NLC samples (Tab. 1) by 1 month storage
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Fig. 3 The change of mean particle size for ALA-NLC samples (Tab. 1) by 1 month storage
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L192 ALA 1292 ;
1L.292 1 N
2 1 ALA-NLC 1
Tab. 2 The apparent viscosity for the ALA-NLC samples by 1 month storage
(S.D. = £0.1mPa-*s 40s7")
L131 Li61 L191 L162 L192
1 2.1 2.4 2.8 2.9 3.6
1 2.4 2.6 3.7 3.7 80
1231 1261 1.291 1.262 1.292
1 2.1 2.1 2.4 3.6 3
1 2.4 2.8 3.1 5.6 4
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Fig. 4 The shear rate-viscosity curves of the sample L192 by 1 month storage
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Fig. 5 AFM images of sample L161 (a) and L261 (b)
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