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Development of inorganic contrast agents for innovative biological imaging using
X-ray micro-CT

Tokudome, Yasuaki
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X-ray micro computed tomography (X-ray micro-CT) is a technique used to

obtain non-destructive three-dimensional images of objects. In this study, our aim was to develop an

inorganic vascular contrast agent that can be uniformly gelated, based on a ceramic nanoparticle
concentrated dispersion, and to pioneer a novel X-ray micro-CT imaging method using this contrast
agent. We constructed a sol-gel reaction system containing highly dispersed nano-layered double
hydroxide (LDH) particles and elucidated the structural characteristics of the material and the
gelation process from a fundamental scientific perspective. We also successfully organized this
material system from a biocompatibility standpoint by evaluating the cytotoxicity of LDH particles.
Furthermore, we improved the setup of the sxnchrotron X-ray micro-CT measurement system and
conducted investigations towards achieving high-sensitivity and high-speed imaging.
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Figure 1. Catalytic activity of freeze-dried LDH
nanoparticles (entry 4) with a comparison to
reference NiAl LDHSs prepared by various method
(entry 1, 2, 3). The hydrolysisreaction of TEOS with
D,0 was used to assess the reaction rate. Conversion
was calculated by peaks Ha and He.
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