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Pulsating bubbles with 

nanoparticle shells
Nicole Anderton, Craig S. Carlson, Michiel Postema

Antibubbles are microscopic gas bubbles comprising one or multiple liquid or solid cores, typically surrounded by stabilising shells. Hydrophobised silica

nanoparticles are used to create this stabilised shell, a process called Pickering-stabilising. Pickering-stabilised antibubbles possess acoustic properties

required to act as both diagnostic and therapeutic agents. This research aimed to determine the dynamic response of Pickering-stabilised antibubbles

to pulsed ultrasound and identify and quantify the contribution of the shell and core to that behaviour.
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Methods

Scanning electron micrograph of an antibubble

1. Antibubbles oscillate stably and symmetrically at low amplitudes, and with unique asymmetry at higher amplitudes.

2. The damping properties of the shell and skeletal materials of minute antibubbles may alter the degree to which a particle oscillates in phase with the

sound field.

3. As the rigidity of the antibubble is increased, either through the addition of core content or a stiffer shell, the wall velocity during excursion decreases,

reducing the kinetic energy of the shell, ultimately increasing the fragmentation threshold.

Quantify oscillation asymmetry 

of antibubbles. 
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Experiments

Radial excursions of anti-

bubbles during ultrasound

exposure were extracted

from high-speed footage.

Medically safe conditions

were maintained through-

out the experiments; with

an ultrasonic frequency of

1MHz and peak negative

pressure of either 200kPa

or 1MPa.
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