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Preparation and Ultrasonic Imaging of Novel Nanoscale Bubble Ultrasound Contrast Agent

WANG Ping, YIN Ting-hui, ZHENG Rong-qin~
(Department of Ultrasound, The Third Affiliated Hospital of Sun Yat-sen University//Institute of Diagnostic and Interventional
Ultrasound of Sun Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To prepare and optimize nanoscale bubble ultrasound contrast agent for stable ultrasonic imaging, and to
evaluate its enhancing imaging capability in vitro and in vivo.[ Methods] Nanoscale bubbles were prepared by multiple-step methods ;
film-hydration, sonication and ventilation, low-speed centrifugal classifier. In order to screen out the optimal experimental conditions
for small diameter and good repeatability, orthogonal test was designed aimed to main factors. The bubble morphology was observed
under light microscopy, the nanobubble size was assessed by the Zeta 90Plus/BI-MAS Brookhaven. The contrast enhancement effect
was observed in vitro and in vivo. [ Results]Nanoscale bubbles with spherical shape distributed homogeneously , without obvious
aggregation. The range of diameters was (238.6-340.7) nm, with the mean diameters of (276.0 + 24.1) nm and average zeta
potential of (-14.0 £ 0.6) mV. In vitro test in CPS mode nanoscale bubbles showed stable imaging. When turned to grayscale mode
with high mechanical index, the bubbles were destroyed immediately with smaller diameters,and the enhancement of the image
receded. Contrast imaging in vivo showed that the nanoscale ultrasound contrast agent could significantly enhance echo intensity of the
vessels and parenchyma in rat livers and kidneys. [ Conclusion]This kind of novel stable and small size nanoscale ultrasound contrast
agent, which were easily destroyed in gray-scale mode with high mechanical index,would lay a foundation for extravascular tumor
targeting imaging and local drug delivery.
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Table 1 1.9(34) orthogonal test and diameter results

1D Xi/mg:mg  Xo/min X3/% X,/min Y/nm
Sample 1 2.0 6 60 5 1109.2 £ 202.4
Sample 2 2.0 8 80 10 983.1 +118.3
Sample 3 2.0 10 100 15 743.5 £ 95.0
Sample 4 1:1 6 80 15 278.9 + 24.5
Sample 5 1:1 8 100 5 333.6 + 32.0
Sample 6 1.1 10 60 10 336.8 + 21.7
Sample 7 0.2 6 100 10 339.9 +27.3
Sample 8 0.2 8 60 15 266.9 = 27.1
Sample 9 0.2 10 80 5 434.7 +35.6
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Fig.1 Light microscopy of nanobubble
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Fig.2 Ultrasonic imaging under CPS
Nanobubble obviously enhanced ultrasound imaging ( Dilution 1:80)
blank liposome could not enhance ultrasound imaging. A : nanobubble;

B blank liposome
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Fig.3 Change of nanobubbles scanned by the two-

dimensional ultrasound
Milky suspension (left) changed into approximately transparent

clear liquid (right)
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Fig4 The diameters of the nine samples scanned by the two-
dimensional ultrasound became smaller
(P =0022 <005)
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