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Abstract: Objective To prepare the glycyrrhetinic acid (GA) modified brucine (B)-polyethylene glycol-dithiodipropionic acid-
monostearate (PSG) nanoparticles (NPs) (B-GPSG-NPs) and evaluate its hepatic targeting property in vivo and in vitro. Methods
B-GPSG-NPs and B-PSG-NPs were prepared by solvoemulsification ultrasonic method. Their appearance was observed under
transmission electron microscope, and their physical and chemical properties such as particle size, polydispersity index (PDI), Zeta
potential, encapsulation rate and drug loading were determined. To establish a HPLC method for the determination of brucine in
heart, liver, spleen, lung, kidney and brain. Ninety mice, half male and half female, were randomly divided into three groups: brucine

group, B-PSG-NPs group and B-GPSG-NPs group, after fasting without water for 12 h, tail iv corresponding solution (10 mg-kg™' by
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brucine) was taken from each tissue at 10, 30, 60, 120 and 180 min after administration, respectively, for HPLC detection. Relative
uptake rate (Re) and targeting efficiency (Te) were calculated to evaluate the in vivo targeting of the drug delivery system. FITC-B-
PSG-NPs and FITC-B-GPSG-NPs containing isothiocyaniferin (FITC) were prepared. FITC, blank PSG carrier nanoparticles (PSG-
NPs), blank GPSG carrier nanoparticles (GPSG-NPs) and FITC-B-PSG-NPs, FITC-B-GPSG-NPs whose brucine containing mass
concentration were 500, 250 and 125 pg-mL™" were co-cultured with CBRH-7919 hepatocellular carcinoma cells for 24 h. The
uptake of CBRH-7919 cells to each subject was observed under fluorescence microscope to evaluate the in vitro targeting of the drug
delivery system. Results The particle size of B-GPSG-NPs was (98.91 + 3.62) nm, and the distribution was normal. PDI value was
(0.221 £ 0.006), Zeta potential was —(19.63 + 0.40) mV, encapsulation rate was (78.37 + 1.83)%, drug loading was (2.86 + 0.05)%.
The Re of liver in B-PSG-NPs and B-GPSG-NPs groups was 1.49 and 1.72, respectively, which were significantly higher than those
in other tissues. The highest Te in kidney and the lowest Te in brain were observed in brucine group, while the Te of brucine in liver
in B-PSG-NPs and B-GPSG-NPs groups was significantly higher than that in other tissues. The uptake efticacy of the B-GPSG-NPs
by CBRH-7919 cells was higher than that of the B-PSG-NPs, and exhibited dose dependence. Conclusion The prepared B-GPSG-

NPs showed improved hepatic targeting efficacy both in vivo and in vitro, compared with the B-PSG-NPs unmodified by GA.
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Fig. 1 Picture of B-GPSG-NPs under transmission elec-
tron microscope

0.1 1 10 100 1000 10000
iz /Inm

B2 HRESH

Fig. 2 Particle size distribution
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Fig.3 Zeta potential
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Fig. 4 Picture of B-GPSG-NPs
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Chromatograms of brucine in each administration group
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Table 1 Standard curve of brucine in different organs
L ElEp L/ (ugmL™) R
L Y=31236X—42762 0.65~52.00 0.994 2
JF Y=32532 X—47965 0.65~52.00 0.996 8
M Y=34567 X—67 366 0.65~52.00 0.994 9
fili  Y=236482 X—52 749 0.65~52.00 0.9953
B Y=31352X—61624 0.65~52.00 0.994 8
M Y=34167 X—89 766 0.65~52.00 0.993 7
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croscope (x100)
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