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Fig. 1. Geometric model of liquid-filled spherical shell.
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Fig. 2. Influence of elastic shell thickness on ARF of the

sphere.
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Fig. 3. ARF on the sphere in different fluid medium: (a) Gly-

cerol; (b) mercury.
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YRR dniEix K KR Hl
P/ (msTt)  1508.0 1508. 5 1500.0 1407.0 1923.0
#JE/(kgm®) 1000 1430 1000 13600 1260
FEHT/MRayl 1.51 216 150 19.1 242
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Table B2.  Some parameters of elastic shell.
Hoehkl  WHEp/(kgm®) BB E/GPa ALY
i 600 0.2 0.4
AN 7900 200.0 0. 264
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Acoustic radiation force of elastic spherical shell with
eccentric droplet in plane wave acoustic field”

Pan Rui-Qi  Li Fan  Du Zhi-Wei  Hu Jing'
Mo Run-Yang  Wang Cheng-Huit

(Institute of Shaanzi Key Laboratory of Ultrasonics, Shaanxzi Normal University, Xi’an 710062, China)

( Received 11 November 2022; revised manuscript received 11 December 2022 )

Abstract

Based on the application of acoustic waves in cell manipulation, a model consisting of an elastic spherical
shell and eccentric droplet is established to simulate a eukaryotic cell and analyze the acoustic radiation force
(ARF) on the cell. In this work, we derive an exact expression for the ARF on the liquid-filled spherical shell.
The influence of eccentric distance, radius of the eccentric droplet and impedance of the medium inside the
liquid-filled spherical shell on the ARF are analyzed numerically. The results show that the ARF is very
sensitive to the position and size of the eccentric droplet. As the eccentricity of the eccentric droplet increases,
the ARF becomes greater. In a low frequency region (ka<3) the resonance peak point increases, and the position
of the curve ventral point shifts to the high frequency region (ka>3) with the increase of the radius of the
eccentric droplet. The effect of the position variation on the ARF is more significant than that of the radius
change, and both of their effects will be superimposed on each other. The ARF, as a function of ka, is mainly
affected by the variation of the nucleus characteristic impedance. The ARF amplitude around ka = 5 increases
and the position of the ventral point tends to shift rightwards with the enlargement of the nucleus impedance.
Therefore, the radiation response at a certain frequency or in a cell size range can be enhanced when the nucleus

impedance increases. The results of this study provide theoretical basis for the cell sorting and targeted therapy.
Keywords: acoustic radiation force, elastic spherical shell, elastic shell scattering
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