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In vitro experimental study on bimodal imaging and enhanced high intensity
focused ultrasound ablation of bovine liver with IR780/PFH nanoparticles

DU Yan,TANG Yu,OU Xia, LIN Li,ZHANG Zhong, WANG Yaotai, LUO Yong,ZOU Jianzhong
College of Biomedical Engineering, Chongqing Medical University , Chongqing 400016, China

ABSTRACT Objective To prepare loaded IR780/PFH nanoparticle (IR780-CLs) , and to evaluate its in vitro
ultrasound, photoacoustic imaging, tumor targeting ability, and the effect of ablation of bovine liver with high intensity
focused ultrasound (HIFU) ,and to explore the mechanism of its synergistic effect on HIFU.Methods TR780-CLs were
prepared by film—hydration method.The basic physicochemical properties of the nanoparticles were detected , and the binding of
the nanoparticles to 4TI breast cancer cells was observed. In vitro ultrasound imaging was performed by irradiating PBS and
IR780-CLs solution with energy of 120 W and 30 s, and the difference in grayscale changes of two—dimensional ultrasound and
contrast—enhanced ultrasound echo signals before and after irradiation was compared. In vitro photoacoustic imaging configures
IR780-CLs into different concentrations (20, 40, 60, 80 wg/ml) solution, its corresponding photoacoustic signal value was
obtained.In vitro bovine liver experiment was used to evaluate the synergistic effect of IR780-CLs on HIFU in vitro, and through
passive cavitation detection, the change curve of root mean square (RMS) of broadband noise signal amplitude with time was

taken to reflect real-time cavitation signal.The difference in RMS after injection of PBS (PBS group) and IR780-CLs solution
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(IR780-CLs group) into bovine liver was compared. Results

The synthesized IR780-CLs were spherical and uniform, with an

average surface potential of (34.5£3.2)mV and diameter of (246.5+12.4)nm, and encapsulation efficiency was 88%.IR780-CLs

could efficiently target 4TI breast cancer cells. In vitro ultrasound imaging showed that the grayscale changes of two—dimensional

ultrasound and contrast—enhanced ultrasound before and after irradiation of IR780-CLs were 42.09+0.35,48.25+0.93 and 45.10+

0.74,87.30+1.76, respectively.The differences in grayscale changes before and after irradiation were statistically significant (both

P<0.001).In vitro photoacoustic imaging showed that the corresponding photoacoustic signal values of IR780-CLs solutions with

concentrations of 20, 40, 60, and 80 pg/ml were 0.476, 0.864, 1.378 and 1.996 a.u., respectively.In vitro bovine liver experiment

showed that it had a significant synergistic effect on HIFU.Passive cavitation detection showed that the RMS in IR780-CLs group

was higher than that in PBS group.Conclusion IR780-CLs are successfully prepared in this experiment, which have good in vitro

ultrasound and photoacoustic imaging capabilities, and can significantly improve the efficiency of HIFU ablation of bovine liver,

cavilation effect is the main mechanism of enhancing the efficiency of HIFU.
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