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Study on L-carnitine modified quercetin-coloading chitosan-stearic acid
nanomicelles as oral paclitaxel delivery system: Preparation, characterization
and in vivo intestine absorption in rats
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Abstract: Objective To prepare a drug delivery system based on L-carnitine modified and quercetin (QUE)-coloading
chitosan-stearic acid (LC-SA/CS-SA) nanomicelles, investigate the properties of micelles, and evaluate the enhanced absorption
effect of the micelles by in vivo intestinal absorption in rats. Methods The CS-SA copolymer was synthesized by the amidation of free
amino groups on CS. The chemical structure of CS-SA was characterized by Fourier transform-infrared spectroscopy (FT-IR) and
nuclear magnetic resonance spectroscopy (NMR). Taking PTX was the main drug and quercetin as the auxiliary drug, the particle size
distribution, Zeta potential, drug loading and entrapment efficiency of the micelles were investigated. The micromorphology of the
micelles was observed by transmission electron microscope (TEM). The critical micelle concentration (CMC) of LC-SA/CS-SA
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micelles was measured by fluorescent probe method. The in vitro release of paclitaxel from polymeric micelles was evaluated by

dialysis method. The absorption rate coefficient (Ka) of paclitaxel (PTX)-loaded micelles was assessed by in vivo intestine absorption
in rats. Results The results of FT-IR and *HNMR indicated that the copolymer (CS-SA) was synthesized. The LC-SA/CS-SA@
QUE+PTX micelles showed regular spherical shapes with particle size of (148.3 =1.7) nm, PDI of 0.16 +0.07, Zeta potential of
(24.600 +=0.167) mV and CMC of 14.31 pg/mL. Compared to the commercial formulation of PTX, LC-SA/CS-SA@QUE+PTX
micelles and LC-SA/CS-SA@PTX micelles showed significantly sustained release behaviors. The enhanced absorption effect of
PTX in the micelle system was confirmed by intestine absorption test in rats. Conclusion The LC-SA/CS-SA@QUE+PTX
micelles, as a potential oral absorption promoter, enhanced the intestinal absorption of PTX in rats.

Key words: chitosan-stearic acid; L-carnitine; paclitaxel; quercetin; in vivo intestinal absorption; synergistic drug delivery;

nanomicelles; intestinal circulation in vivo
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2.3 LC-SA/CS-SA@Que+PTX BR3R8YHI%&
LA ) % R P R LA . FREL PTX 2
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um PFEFLIERE, RI1S. RSN 3, nf WL
WERH, BEEY, HZA00. ZRREER
JCE — A DL R WA R A2 B ARk, $RoR e
R4f.
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Fig. 3 LC-SA/CS-SA@QUE+PTX micelles
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J Zeta AL AT G E IR R IRLAT L SR-E 453 i
FeH(PDI) J¢ Zeta A2 ( ] 4) . LC-SA/CS-SA@Que+
PTX HFYY Zeta HEAH (24.6+£0.167) mV,
YIkifey (148.3+1.7) nm, PDI 4 0.16+0.07. 45
PR, RRAHIERS, HRAARA.
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Fig. 4 Particle size distribution and Zeta potential of drug-
loading micelles
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FE (250 mmX 4.6 mm, 5 pm); FisiAH N FEE-0.2%
TR /KW (60 : 4005ty 360 nm; MR
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N 1.32%.
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Fig. 5 TEM image of drug-loading micelles
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Fig. 6 CMC of LC-SA/CS-SA micelles
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Taxol™ 4t 77 : Cremophor EL 5 /K 2.z L5 50.3
49.7). LC-SA/CS-SA@PTX. LC-SA/CS-SA@Que+
PTX #ZRHKRETENE (EEMEN T THREAN




* 5444 -

¢ %% Chinese Traditional and Herbal Drugs #5 51 % #5 20 #§ 20204 10 A
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Fig. 7 In vitro release curves of PTX control formulation
(A), PTX in LC-SA/ CS-SA@Que+PTX micelles (B), PTX in
LC-SA/CS-SA@PTX micelles (C) and Que in LC-SA/CS-SA
@Que+PTX micelles (D)
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0.5mL, # 10 mL HZEKE H, 1 0.2 mol/L NaOH
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(37.0£0.5) ‘C, H{ 100 mL ki, BHEMH T,
BIHRKBHFME (37.0£05) C; eiefdgem
PERRR, SCIORTAAE 12 h (A EH KD, Frikm &
J5, F 10%7K-& &7 L 0.003 mL/g 1) H #AF I
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%1 CS-SA@PTX.LC-SA/CS-SA@PTX.LC-SA/CS-SA@
Que+PTX F1 PTX & LLHIFIAY Ka f&
Table 1 Ka value comparison of CS-SA@PTX, LC-SA/CS-

SA@PTX, LC-SA/CS-SA@Que+PTX and  control
formulation of PTX
il 71 Kafll
PTX %o Het il 771 0.021
CS-SA@PTX 0.036
LC-SA/CS-SA@PTX 0.086
LC-SA/CS-SA@Que+PTX 0.091
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KGRV RETAN TR o 1%A  E IR & 1F, B
ANRESE A B, (L 259 0 s P B S v
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