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Figure S1. Schematic representation of two types of ultrasound devices used in this work: (a) low intensity
ultrasound device ( 20 kHz, ~15 % of maximum output power); (b) high intensity focused ultrasound
device (1.1 MHz, ~ 80 W).
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Table S1. Percentage of different elements of samples calculated by XPS characterization.
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Figure S2. The Zeta potential of all MSN-based materials.

Table S2. The average Zeta potential of all MSN-based materials.

Materials Average Zeta Potential (mV, n = 3)
MSN -27.56
MSN-NH2 +38.09
MSN-SA -34.10
MSN-SA@Ca? -10.26
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Figure S3. UV-vis calibration curve of (a) RhB aqueous solution and (b) RhB-dPBS solution;

Figure S4. The maximum temperature of latex membrane at the focal of HIFU wave recorded by an
Infrared Thermal Imager at different power outputs (40 W, 60 W and 80 W).

In order to test the focal temperature of HIFU at different output powers (40 W, 60 W, 80 W), the Infrared
Thermal Imager was used to estimate. In order to keep constant with the experiment condition, the latex
film was placed at the HIFU probe’s focused place, then the HIFU stimulation was activated to stimulate
for 5 min and simultaneously the Infrared Thermal Imager was started to record the temperature rising.
From the results in Figure S4, it could be clearly seen that under different power outputs of HIFU, the
focused points of waves had different maximum temperatures, and the temperatures increased with the
increase of powers among them. Finally, the temperature 100 °C, which was more than the maximum
temperature of 80 W irradiation for 5 min, was chosen to do the control thermal release experiment to

investigate whether the thermal effect of HIFU had a major impact on cargo release.
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