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Preparation of surface functionalized polydopamine folate targeting paclitaxel
nanoparticles nanoparticles and antitumor research
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Abstract: objective Folate-targeted paclitaxel (PTX) nanoparticles were prepared by self-assembly polymerization under dopamine-
alkaline conditions and characterized to investigate the anti-cervical cancer effect in vitro. Methods PTX-PEG,,,,PCL,,
nanoparticles were prepared by anti-solvent precipitation combined with high-pressure homogenization. By dopamine-
polymerization method, dopamine-hydrochloride was placed under alkaline conditions to oxidize and self-polymerize on the surface
of the nanoparticles to form PDA thin layer, and then the surface was modified with folic acid (FA) to obtain PTX-PDA-FA NPs.
Nanoparticles size and morphology was measured by dynamic light scattering (DLS) and transmission electron microscopy (SEM).
Drug content was determined by high performance liquid chromatography (HPLC). The stability of the nanoparticles, hemolytic, in
vitro release were characterized and cytotoxic effect against HeLa was examined by MTT assay. Results PTX-PDA-FA NPs were
successfully prepared,with particle size of 182.943.921 nm, dispersion index (PDI) value of 0.1134+0.026 and Zeta potential of -29.2
mV. It was stable in 5% glucose and plasma. There was no hemolysis and showed sustained slow release in vitro. MTT results
showed that PTX-PDA-FA nanoparticles showed a higher inhibition rate on HeLa cells compared with folate-free nanoparticles.
Conclusion Surface functionalization by polydopamine method is a safer and faster way to prepare targeted nanoparticles, which
can better enhance the efficacy and reduce toxicity, and is a promising nano-drug delivery system.
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Table 1 Size, PDI and surface potential (n = 3)

42 /mm PDI HiL o7

PTX NPs 152.8+4.479  0.115+0.056 —7.46
PDA-PTX NPs  173.9£3.722 0.087+0.069 —23.4
FA-PDA-PTX NPs  182.9£3.921 0.113£0.026 —29.2

2.1.3 % 5 B 5% (transmission electron microscope
TEM) % % ¥ PTX NPs. PTX-PDA NPs. PTX-
PDA-FA NPs F 7K % fiff i B 22 1 R PE T 0% I, T 12
B R SRR AR Y L, 5 B S min 5 BEARIRT, £F H AR
AR5, T T R Ul e, B €590 s, BT, TEM
TG AR AL TS RUR
Wi 1 fi7s , PTX-PDA-FA NPs.PTX-PDA NPs
MPTX NPs ¥ 2RI S0 OB Z EILHTE,
LA FIRLAR WA B R AR, Ui B 2 BN NPs TE 2

PTX-PDA-FA 4K ki

PTX NPs 4K 4

PTX-PDA NPs 44K HiL

E1 BEHEEEA

Fig.1 Transmission electron microscope image
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Fig.2 Physiological medium stability of PTX NPs, PTX-
PDA NPs and PTX-PDA-FA NPs (n=3)
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Fig. 4 Drug inhibitory rate against HeLa cell incubated
48 h (I+s,n = 6)
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