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Preparation and observation of sonodynamic effect of target
sonosensitive nanobubbles

CHEN Yueying, WANG Hao,HU Yugang, HUANG Xin, CHEN Jinling, DENG Qing, CAO Sheng, PAN Juhong,ZHOU Qing
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ABSTRACT Objective To prepare the chlorine e6( Ce6)—loaded ultrasound nanobubbles (NB) targeting the
atherosclerotic plaque scavenger receptor—A (SR—A) , and to investigate their ability to improve the targetability and
acoustodynamic effect of sonosensitizers.Methods Nanobubbles (Ce6—PP1 NB) loaded with Ce6 and SR—A—targeted peptides
PP1 were prepared by thin film hydration method, and their physicochemical properties and cytotoxicity were assessed. Mouse
monocyte macrophages (RAW264.7 cells) were co—incubated with Ce6 and Ce6-PP1 NB, respectively, the intracellular
fluorescence intensity of Ce6 was observed by confocal laser scanning microscope to evaluate the targeting of Ce6-PP1 NB.
RAW264.7 cells were divided into four groups:blank control group (addition of phosphate buffer), low—intensity pulsed
ultrasound (LIPUS) group (addition of phosphate buffer followed by ultrasound irradiation) , Ce6+LIPUS group (addition of
30 pg/ml Ce6 followed by ultrasound irradiation) and Ce6-PP1 NB+LIPUS group (addition of 30 pg/ml Ce6-PP1 NB followed
by ultrasound irradiation) with the following ultrasound irradiation parameters of 0.4 W/cm?,2 MHz, and 1 min of irradiation
time.The intracellular reactive oxygen species production was detected by reactive oxygen fluorescence probe , the ratio of M1 and
M2 phenotype macrophages were determined by flow cytometry, and the concentrations of secreted tumor necrosis factor-a

(TNF-a) , interleukin—6 (IL.—6) and interleukin—10 (TL-10) were detected by enzyme-linked immunosorbent assay to assess
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the sonosensitivity and sonodynamic effect of Ce6—PP1 NB.Results The prepared Ce6—PP1 NB presented a regular spherical
shape and homogenized dispersion with an average particle size of (504.25+149.13) nm, a Zeta potential of —(8.67+0.78 )mV,
Ceb6 encapsulation efficiency of (85.63+4.39)% and PP1 loaded capacity of (92.78+4.57)% .RAW264.7 cells were incubated
with Ce6-PP1 NB at concentrations of 0,5,10,20 and 30 pg/ml for 12 h, and the cell survival rate of RAW264.7 cells was >90%.
When the concentration was 40 wg/ml, the cell survival rate decreased significantly (P<0.01).The results of in vitro targeting
experiments showed that the intensity of red fluorescence of Ce6 in cells co-incubated with Ce6-PP1 NB was significantly higher
than that in cells co—incubated with Ce6.Ce6-PP1 NB+LIPUS group manifested distinct intracellular green fluorescence in
cells, the ratio of M1 phenotype macrophages decreased , the ratio of M2 phenotype macrophages increased , the concentrations
of TNF- o and IL.-6 decreased, and the concentration of 1L.—10 increased, and the differences were statistically significant

compared with the rest of the groups (all P<0.05).Conclusion Ce6—PP1 NB can enhances the aggregation and sonodynamic

effect of sonosensitizers in atherosclerotic plaques.
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