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Preparation, characterization, and in vitro cytoxicity of docetaxel nanoparticles
with a novel codendrimer as stabilizer

WANG Ting™?, ZHAO Yan-na®, WANG Xiang-tao’, WANG Yan-hong*, GUO Yi-fei?

1. Heilongjiang University of traditional Chinese Medicine, Harbin 150040, China

2. Chinese Academy of Medical Sciences and Peking Union Medical College The Institute of Medicinal Plant Development,
Beijing 100193, China

Abstract: Objective To prepare docetaxel (DTX) nanoparticles with the codendrimer PGD as a stabilizer in order to enhance the
solubility and bioavailability of DTX. Methods The DTX-PGD nanoparticles were prepared via the method of ultrasound
precipitation combined high-pressure homogenization using codendrimer PAMAM-c0-0.250EG (PGD) as a stabilizer. The particle
size and Zeta potential of DTX-PGD nanoparticles were measured by dynamic light scattering; The stability of DTX-PGD
nanoparticles in normal saline solution, 5% glucose, PBS, and plasma were investigated at 37 “C, along with the hemolysis rate of the
nanoparticles. X-ray powder diffraction was used to detect the state of DTX in DTX-PGD nanoparticles. The in vitro release behavior
of DTX-PGD nanoparticles was measured via dialysis method. MTT assay was employed to investigate the cytotoxicity of DTX-PGD
nanoparticles towards 4T1 cells. Results The drug loading capacity (DL%) of DTX-PGD nanoparticles was 65.7%, the solubility
of DTX was increased to 1.6 mg/mL. The mean diameter of nanoparticles was 270.4 nm, the PDI was 0.128, and the Zeta potential
was 28.6 mV. The DTX-PGD nanoparticles were stable in glucose and plasma. The nanoparticles exhibited schistose morphology in
SEM. The XRD spectra of DTX-PGD nanoparticles showed that DTX was present as crystal morphology in the nanoparticles. The
release of DTX from nanoparticles was detected in PBS + 0.5%SDS release medium and presented obvious controlled release behavior.
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There was no hemolytic phenomenon which means they were suitable for iv administration. MTT results showed that the

nanoparticles exhibited higher cytoxicity for 4T1 cells compared with DTX solution. Conclusion

In summary, PGD may be an

effective stabilizer for the preparation of DTX-PGD nanoparticles and DTX-PGD nanoparticle is a promising drug delivery system

for DTX application in clinic.
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Fig.2 Particle size distribution of DTX-PGD nanoparticles
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Fig.3 Particle size stability of DTX-PGD nanoparticles in
glucose and plasma (n = 3)
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DTX-PGD nanoparticles (b).

DTX

W DTX+PGD

Y A DTX-PGD

0 10 20 30 40
20/(°)

5 DTXR#.DTX 5 PGD ¥R &4%1 DTX-PGD 44
KRR X BHEATH T4 R
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Fig. 7 Cytotoxicity of DTX-PGD nanoparticles and DTX
solution against 4T1 cells for 48 h incubation
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