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Research on a dual-mode contrast agent with magnetic microbubbles by
ultrasound and MRI

ZHONG Qingfang,ZHU Xin, GUO Gepu,ZHANG Dong
Department of Radiology, Jiangsu Province Hospital of Chinese Medicine , Nanjing 210029, China

ABSTRACT Objective To prepare an ultrasound/MRI dual-mode magnetic microbubble, and to evaluate the effect of
image function of this super paramagnetic iron oxide nanoparticles (SPIO) with different magnetic concentration by ultrasound
and MRI.Methods SPIO were loaded on the microbubble capsule by acoustic vibration method to prepare ultrasound/MRI
bimodal contrast agent.According to different SPIO concentration, the samples were grouped as I ~IV group (corresponding to
0,19.6 pg/ml, 114.7 peg/ml, 292.0 pg/ml, respectively) , the physical characterizations were examined by transmission electron
microscopy and UV-visible light absorption spectrum.The effect of image funciton with different SPIO concentration was further
investigated by US/MRI.Results The SPIOs were successfully loaded on the albumin microbubbles, and had good dispersibility
with a central particle size of 12 nm, confirmed with transmission electron microscopy technology.No hyperechoic region was
observed with the degassed water in ultrasound imaging. While hyperechoic regions can be clearly observed in the testing
chamber with microbubble, and the higher concentration of SPIO , the higher intensity of echo were observed in 1 ~IV groups.The
contrast—to—tissue ratio were (5.89+0.70) dB, (8.97+0.80) dB, (11.04+0.72) dB and (12.84+0.56) dB in group I ~ 1V,
respectively. MRI showed that in T1 mode, the brightness of microbubbles increased with the concentration of magnetic particles
in microbubbles increased.In T2 mode, with the concentration of magnetic particles in microbubbles increased, T2 relaxation
time decreased, and brightness decreased. The longitudinal relaxation rates of bimodal microbubble solution and SPIO

'~ mM™, and the transverse relaxation rates were 193.62 s™' - mM™" and

nanoparticle solution were 7.23 s - mM™ and 5.43 s~
101.55 s - mM™, respectively. Conclusion  Magnetic contrast agent can enhance ultrasound /MRI imaging and provide
experimental guidance for optimizing the preparation of multi—-mode microbubble contrast agent.

KEY WORDS Contrast agent; Multifunction, microbubble; Super paramagnetic iron oxide nanoparticles; Ultrasonic

imaging; MRI
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Ultrasonic manifestations of solid pseudopapillary tumor of pancreas in
child : a case report
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