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Preparation and pharmacokinetics of polydopamine-loaded bavachinin

nanoparticles coated with erythrocyte membrane

XIA Chenjie'?, CHEN Zhipeng'?, LI Weidong'**

'School of Pharmacy , Nanjing University of Chinese Medicine ;
*Jiangsu Key Laboratory of Chinese Medicine Processing , Nanjing 210023 , China

Abstract Polydopamine (PDA) nanoparticles were prepared as a carrier, and bavachinin (BVA) was efficiently
loaded by physical adsorption. The erythrocyte membrane was further utilized to modify and construct the erythro-
cyte membrane biomimetic nanoparticles (RBC-BP), the residence time in the body was extended and the in vivo
analytical method was established to investigate their pharmacokinetics in mice. Polydopamine nanoparticles
loaded with BVA (BP) were prepared by solvent replacement method, and the influencing factors of PDA loaded
with BVA were investigated with the adsorption rate as the evaluation index. The erythrocyte membrane was
extracted and separated, and RBC-BP was prepared by incubation coextrusion method. The effects of pH value
on membrane coating and the extrusion times on the particle size and uniformity of RBC-BP were investigated.
The particle size, potential, morphology, and cumulative release rate of RBC-BP were systematically charac-
terized, and their pharmacokinetics in mice were preliminarily explored. The results showed that the adsorption
rate of BP was as high as (92. 08 £ 0. 17) % and the drug loading rate was (42. 05 + 2. 95) % at the PDA to BVA

ratio of 1:0. 5, the solution pH value of 7, the incubation time of 6 h, and the incubation temperature of 20 °C,
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and that the erythrocyte membrane could be successfully oriented and coated on the surface of BP by the action

of electric charge at the pH value of 4. The in vitro studies showed that RBC-BP has the apparent core-shell

structure with the particle size of (308. 63 + 6. 56) nm and good stability, and in vivo pharmacokinetic studies

showed that RBC-BP can significantly extend the circulation time of nanoparticles in vivo.

Key words bavachinin; erythrocyte membrane; biomimetic nanoparticles; pharmacokinetics
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Figure 1 Schematic illustration of the preparation process of erythrocyte membrane biomimetic nanoparticles (RBC-BP)

RBC: Red blood cell; PDA : Polydopamine; BVA: Bavachinin
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Figure 2 Changes in adsorption rate under different ratios of PDA to BVA (A), pH (B) , incubation time (C) and incubation temperature (D)
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Figure 3 BP Zeta potential of different pH (A) and particle size and PDI of RBC-BP with different extrusion times (B) (x + s,n = 3)
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Table 1
BVA. BP. RBC-BP after a single 40 mg/kg intravenous injection in

Comparison of the mean pharmacokinetic parameters of

mouse (¥ + s,n =5)

Parameter BVA BP RBC-RBC
AUC, /(mg/L-h)  9.72+4.26 16.74=7.10 4729 +10.15""
AUC,, /(mg/L-h) 9.84+4.25 20.18+10.79 53.18 +13.85"
MRT,, /h 3.76 £0.51  5.50+0.78 7.82+0.27
MRT,_/h 3.97+0.55 10.00+537 1251 +0.99

“P<0.01, P <0.001 vs BP group
4 5 it
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