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Abstract: [ Objective] To investigate whether low—intensity focused ultrasound can trigger the intracellular cavitation
of the doxorubicin—loaded polylactic acid—glycolic acid copolymer (PLGA) nanoparticles and then enhance the death of
4T1 breast cancer cells.[Methods] The doxorubicin-loaded PLGA nano—bubbles were prepared by double emulsification
solvent evaporation method. 4T1 breast cancer cells were divided into intracellular drug release group, extracellular drug
release group, traditional drug delivery group, ultrasound alone group and control group. In each group, flow cytometry,
cell counting kit—8 (CCK8) and scratch assay were used to detect the cell death, proliferation and invasion, respectively.
[Results] The average intensity of red fluorescence in the nuclei of the ultrasound group was higher than that of the control

group and the difference was statistically significant (1=16.627, P<0.001). The cumulative drug release of PLGA encapsu-
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lated doxorubicin at 3, 5, 7, 24 and 48 h in the ultrasound group were all higher than those in the control group and the

differences were statistically significant (P<0.001). The cell viability, cell proliferation and 24 h scratch pixel area in the

intracellular drug release group, extracellular drug release group and traditional drug delivery group were all lower than

those in the control group, with the results in the intracellular drug release group significantly lower than those in other

groups. All the differences were statistically significant (P<0.001).[Conclusions] The intracellular drug release triggered

by low—intensity focused ultrasound through intracellular cavitation is more effective in enhancing the death of 4T1 tumor

cells than the extracellular drug release triggered by low—intensity focused ultrasound and traditional drug delivery methods.
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A: Percentage of viable 4T1 cells after treatment in each group, F=
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A: Fluorescence microscopy showed the time dependence of 4T1 cells uptake of PLGA-FITC: 0, 1, 3, 6, 12, and 24 h, X200, (Scale bars = 25 wm).

B: Flow cytometry showed the time dependence of 4T1 cells uptake of PLGA-FITC: 0, 1, 3, 6, 12, and 24 h, n=3. C: The time dependence of 4T1 cells
uptake of PLGA-FITC: 0, 1, 3, 6, 12, and 24 h, n=3. D: Cell viability after phagocytosis of PLGA-DOX in 0, 1, 3, 6, 12, and 24 h, 1=9.023, " P<0.001

vs. control group; 1=16.494, 2 P<0.001 vs. control group; n=3.

B3 4T1ZHMEENE
Fig.3 Uptake rate of PLGA-FITC by 4T1 cells
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Fig.4 Ultrasound-triggered intracellular drug release
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