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Calcium phosphate nanoparticles for the delivery
of the prodrug of cisplatin

ZENG Bingru, SHI Hongdong, LIU Yangzhong

(School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China)

Abstract; Drug delivery systems can facilitate the delivery of platinum-based drugs. enhance drug efficiency
and protect Pt([V) from being reduced before cellular uptake. A highly biocompatible Pt (V) prodrugs
delivery system using calcium phosphate (CaP) nanoparticles with simple preparation procedures were
reported. The diameter and morphology of Pt(IV)/CaP nanoparticles were characterized by dynamic light
scattering, scanning electron microscope and X-ray diffraction. Then cellular uptake efficiency and
cytotoxicity were studied. The results indicate that nanoparticles are well-dispersive with narrow size
distribution; they have high cellular uptake efficiency and redox response so as to release cisplatin after
being reduced by cellular reductants. Moreover, the delivery system demonstrates a significantly higher
inhibitory effect than the free Pt(IV) prodrug.
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The spectrum was recorded using presaturation
pulse sequence to suppress the residual HDO signal
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Fig. 1 'HNMR spectrum of Pt(lV) in D,O
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Left portion: the measured spectrumj;
right portion: the calculated spectrum
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Fig.2 ESI-MS spectrum of Pt([V)
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Fig. 3

(a) SEM micrograph of Pt(IV)/CaP nanoparticles; (b) DLS result of Pt(IV)/CaP nanoparticles suspended in water;

(¢) image of Pt(IV)/CaP nanoparticles loaded with or without rhodamine suspended in water;

(d) XRD pattern of Pt(IV)/CaP nanoparticles
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All reaction were studied at Pt/nucleotide ratio of 1 in 10 mmol/L
NaClO, and 10 mmol/L phosphate buffer (pH=7.4) at 37 C.
0. 04 mg EtBr and 0. 4 mol/L NaCl was added before the fluorescence
measurements. The excitation wavelength was 530 nm
and the emission was mentioned at 592 nm
B4 EHRSAXETEN PCN)E DNA MBI N ER K
Fig. 4 Kinetics of reaction of Pt(IV) with DNA measured

by fluorescence spectrometer
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Fig. 5 Fluorescent images of HepG2 cells incubating

with rhodamine loaded Pt( [V )/CaP nanoparticles
for 0.5, 1, 2 and 4 h at 37 C
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[Note]l The unit of Pt concentration is pmol/L.
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