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In vitro experimental study of drug—MnTTP/paclitaxel nanoparticles with
phase—changed capability for tumor multimodal imaging and
sonodynamic therapy combined with chemotherapy
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ABSTRACT Objective To prepare polylactic—co—glycolic acid (PLGA) based multifunctional nanoparticles loading
with perfluoropentane (PFP) , MnTTP and paclitaxel (PTX) , termed as FMP@P, and to investigate its ultrasound (US)/
photoacoustic (PA)/magnetic resonance (MR) imaging capability and chemo—/sonodynamic therapy (SDT) efficacy in vitro.
Methods FMP@P was prepared by a double emulsification method. The morphology of nanoparticles was observed by
transmission electron microscope and scanning electron microscope.The particle size and surface potential were detected by
Malvern particle size potentiometer. The absorbance was detected by UV-visible spectrophotometer and the encapsulation
efficiency was calculated. The encapsulation efficiency of PTX and the drug release ability after US irradiation were
determined by high performance liquid chromatography method.In addition, the in vitro PA and MR images of nanoparticles at
different concentrations were collected for quantitative comparison and analysis. The nanoparticles were irradiated by low
intensity focused ultrasound (3.0 W/ecm?) , and the US images were collected at different times for quantitative comparison and

analysis. The reactive oxygen production capacity of nanoparticles was detected by singlet oxygen fluorescence probe.
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Meanwhile , the chemo—/sonodynamic therapy effect on tumor cells was evaluated by the standard CCK-8 assay and flow

cytometry.Results The FMP@P emulsion was dark green, the nanoparticles were uniformly spherical, the average diameter and
Zeta potential of FMP@P were (323.1+68.3)nm and (-14.5+8.3) mV, respectively.The encapsulation efficiency of MnTTP-PTX
and PTX were (93.55+0.46)% and (81.23+6.93)% , respectively. FMP@P could enhance the capability of US/PA/MR imaging,

and the intensity was increased with the concentration increased. After US irradiation, FMP@P could produce a large amount of

reactive oxygen species in 4T1 cell. The combined of FMP@P with SDT and chemotherapy can significantly kill tumor cells.

Conclusion This experiment successfully prepared FMP@P , which can not only enhance the capability of PA, US, and MRI in

vitro, but also can mediate SDT combined with chemotherapy to effectively treat tumors.
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