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Intraoperative assessment on radiofrequency ablation margins using lipid
nanoparticles with liquid perflurocarbons

JILi, YANG Li,ZHANG Shiyu, XIE Mingxing
Department of Ultrasound , Wuhan Union Hospital , Tongji Medical College , Huazhong University of
Science and Technology , Wuhan 430000, China

ABSTRACT Objective To explore the feasibility of a new type of thermal —sensitive nanoparticles (Nps) was being
prepared and used to assess radio—frequency ablation margins intra—operatively.Methods The nanoparticles surrounded with
the liquid perfluorohexane (PFH ) was prepared using homogenization/emulsion method. The range of Nps diameter was taken
measured using Malvin laser particle size analyzer,and the characteristics of nanoparticles thermal phase transition was observed
with water sac experiment. 24 pes of fresh pork liver in vitro were ablated with radio—frequency ablation or combined with nano-
particles. The whole procedure of gasification zone formation was observed and the area of this zone was measured, and compared
with the damaged area from the pathologic sample.Results The thermal—sensitive nanoparticles with a mean particle diameter
(328.00+65.57 )nm was successfully prepared. From the heating experiment in vitro, when the temperature rise up to 78 °C , the
echo of microsphere was higher than that of pre —heating period with two —dimensional ultrasonography. For in —vitro liver
experiment, the gasification zone induced to radio—frequency ablation combined with nanoparticles was more obvious than using
radio—frequency ablation only.Besides, that presented a high correlation with pathologic necrosis range.Conclusion The nano—
particles preparation by means of homogenization/emulsion technique is potential to be thermal-sensitive in phase transition, and to
be a new technique used to assess radio—frequency ablation margins intra—operatively.
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