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Figure 1. Scheme of the acoustic profile sct-up. (a) represents the function generator producing a pulsed sine wave.
(b) is the RF power amplifier which amplifics the sinusoidal RF signal that is converted to ultrasonic pressure waves
by the ul d (¢). The hydrophone (d) is driven by the 3-D motorized system I, powered by the VXM

stepping motor controller (f), and converts the mechanical signals received from the transducer into clectrical signals

while scanning a 3D volume in front of the face of the transducer. The voltage signals from the hydrophone arc
reccived by the Elvis III data acquisition board (DAQ) (g) and relayed back to the PC () for further processing. Both
the and hydrophone are in the degassed water tank (i) of dimensions 40 cm x 20 cm x 16 cm.
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Figure 12. Young’s clasticity modulus of of el
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Figure 11, Mechanical propertes of the gelstin-based phantoms. (s) Lincar stress-sirsin relation up (0 0.25 mmjmm
strain of the threc gelatin concentrations tested. (b) Incroase in Young's modulus os a fumetion of increasing gelatin
concentration where 10 specimens of cach concentration were tested
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Figure 9. Variation of the normalized intensity with respect to the maximal intensity recorded while using the 1

‘Mz frequency and 5 MHz frequency transducers.
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Figure 8. Acoustic profile of the mid-horizontal plane in front of the face of the transducer. (a) The scanned volume
without a phantom placed and when the 12.5%, 20%, and 24% gelatin-based phantoms were positioned in place
respectively using the 1 MHz transducer () and using the 5 MHz transducer (b). The acoustic profiles display the
‘maximal intensities plotted as a function of the maximal intensity recorded in water for visual inspection of the drop

in intensity.
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Figure 7. Bffect of frequency and duty cycle on the focal area and acoustic intensity. (a) Variation of the horizontal
arca at the horizontal midplane as a function of ultrasound frequency and voltage. (b) Variation of the area at the
vertical cross section at the focal point as  function of ultrasound frequency and voliage. (c) Increase in the maximal
intensity at the focal region as a function of increasing acoustic frequency and voltage. (d) Increase in the maximal

intensity at the focal region as a function of increased duty cycle with the 5 MHz transducer at a voltage of 120 mV.
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Figure 6. Heat maps of the intensity distribution using the 5 MHz transdu at 120 mV with varying duty cycles.

The horizontal midplane, vertical planc - transverse scotion near the focal point and at the focal point plotted

ly with a duty cycle of 33 % (a, b, ¢), a duty cycle of 44 % (d, e, f), and a duty
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Figure 5. Heat maps of the intensity distribution using the 7.5 MHz transducer. The horizontal midplane, vertical

planc - transverse section near the focal point and at the focal point plotted respectively with a voltage of 110 mV (a,

b, ¢), a voltage of 120 mV (d, ¢, ), and a voltage of 165 mV (g, b i).
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Figure 4. Heat maps of the intens ibution using the 5 MHz transdu ¢ horizontal midplane, vertical planc

- transverse section near the focal point and at the focal point plotted ely with a voltage of 110 mV (a, b,

avoltage of 120 mV (d, ¢, f), and a voltage of 165 mV (g, h, i).
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Figure 3. Heat maps of the inen ibution using the 1 MHz transducer. The horizontal midplane, vertical planc

- transverse section near the focal point and at the focal point plotted respectively with a voltage of 110 mV (a, b,

a voltage of 120 mV (d, ¢, f), and a voltage of 165 mV (g, h, ).
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gelatin phantom

Figure 2. Experimental setup for estimating the acoustic intensity and attenuation coefficient when the gelatin
phantoms, of different concentrations, were introduced. (a) schematic diagram of the experimental setup including the
gelatin phantom in place in front of the face of the transducer. (b) real-time images showing the ultrasonic signal
acquisition setup arrangement, from different views, in which the phantom was held (by the rectangular phantom
holder) between the transducer and the hydrophone.
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