Evaluation of CMUT for passive monitoring of microbubble-
assisted ultrasound therapies
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Here, we propose to overcome the restricted bandwidth of piezoelectric (PZT)
transducers by exploiting the unique properties of a CMUT, used In receive mode
only, to ensure the safety of the US protocol through wideband PCD.

- In order to avoid the CMUT Iintrinsic nonlinearity as it could mask MB response all
CMUT configurations were used at V,. = 0.6 V_ In order to maximize the sensitivity in
receive mode while maintaining a reasonable level of nonlinearity (FHR > 30 dB?2).

METHODS

1) 3 CMUT (square shaped, 8x8 mm?, 400 nm gap) single-elements were developed
for comparison with a standard PZT (V306-SU Olympus, Tokyo, Japan) centered at
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DISCUSSION & FUTURE WORKS

2fo  3fy v While efficient and safe BBB opening can be ensured by intra-pulse monitoring of
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m l OS(?”'.?)';‘;"(,pe Macague skull Compared to PZT, the UH signal from MB is increased by 21.7 dB through the rat
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The frequency response from circulating MB was
evaluated by calculating the area under curve ratio
(AUCR) between the signal from MB and the
baseline (water only) for harmonic ((n+1)f,, =2 to 6) 06 08 1 12 14 16 1.8 2

and UH (0.5nfo). Frequency (MHz) v’ Thicker is the skull bone, more difficult is the detection of high frequency content
(as shown in macague skull data). Usually, lower frequency are used for thick skull
such as macaque or human but the detection of high frequency could also be
Improved by the development of dedicated amplifiers that can be directly
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UH content!, this study validates CMUT technology for the monitoring of
cavitation-based ultrasound therapies such as HIFU, sono-permeabilization or
BBB opening.
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