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Acoustic characterization of antibubbles for quantitative imaging

Dynamic measurement

Traditional ultrasound contrast agents consist of gas microbubbles with a stabilizing shell. Theoretical analysis has shown that adding a sufficiently large liquid core to a gas bubble enhances nonlinear oscillation and, therefore, strongly increases nonlinear behavior [1, 2]. Such bubbles with a liquid core are referred to as antibubbles. This work presents a comparison of the harmonic response of antibubbles to that of identical bubbles without a liquid core (reference bubbles) and SonoVue (Bracco). The contrast agents were insonified at frequencies of 1 MHz and 2.25 MHz at a range of mechanical indexes (MI) from 0.1 to 0.3. Furthermore, a dynamic measurement of indicator dilution curves (IDCs) was conducted with a Vantage system (Verasonics, Inc., Kirkland, WA, USA), evaluating the IDC enhancement.

Antibubbles generate stronger harmonic signal compared to reference bubbles and SonoVue at the frequency of 1 MHz. All studied contrast agents exhibit a comparable response at 2.25 MHz. The dynamic measurement performed at 3.5 MHz showed antibubbles to have a high enhancement, comparable to that of SonoVue. The acquired harmonic responses demonstrate anibubbles' potential for their use as contrast agents in the clinic.
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 3 Figure 3. Harmonic response of antibubbles, reference bubbles and SonoVue to insonification with 1 MHz at MIs of 0.1, 0.23 and 0.3 (left to right).
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 21 Figure 2. Set up for the dynamic measurement, performed with the Vantage system, probe L11-4
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 5 Figure 5. IDCs of antibubbles, reference bubbles and SonoVue.
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 45 Figure 4. Harmonic response of antibubbles, reference bubbles and SonoVue to insonification with 2,25 MHz at MIs of 0.23 and 0.3 (left to right).
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