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The use of a nano contrast medium as an alternative to the iodine contrast in
computed tomography

Summary:

A computed tomography (CT) X-ray is a quick and painless way to obtain real-time
images of internal organs. This method is ideal for routine diagnosis due to the short
exposure time. lodine contrast agents are used to improve the sensitivity of CT scans.
On the other hand, iodine contrast agents are excreted through the kidneys and have
limited turnover periods. Some patients may have some type of allergy to iodine
contrast agents and may also have symptoms of a blood clotting disorder;
Alternatively, some patients may be at risk of having a CT scan due to kidney disease
or kidney failure. In the current research, nanoparticles are injected into the arterial or
venous bloodstream to increase survival time, which results in reduced renal filtering,
and improves "leakage" penetration into capillaries. One of the nanoparticles, a zinc
oxide nanoparticles (ZnO NPS) contrast material, was selected due to its chemical
properties and to replace contrast media for tomography scanning in the future.
Through comparisons, the experiments were conducted on rabbits, which received
1.4 molar (M) of iodine and 0.5 molar of zinc nanoparticles in the core, to see which
method produced better images of tissues using 64-slice tomography.

CT scans of the heart, kidneys, and liver of rabbits before and after contrast media
were used were performed in the three different combinations to assess the accuracy
of imaging these organs, and the results were compared between the contrast media
(ZnO NPs) and the iodinated contrast medium. Similarly, it has been found that
nanoparticle contrast media can be used in small doses by CT scanning with high
Imaging resolution.

To measure the degree of toxicity of the contrast media for both iodine and nano-
ZnO in blood samples, a cyclic voltammetry technique was used. Moreover, the
results of the electrochemical examination showed that the contrast media (ZnO NPs)
are safer to use without noticing any harmful side effects than the absence of peaks
Oxidation of nano-zinc in the blood surroundings and the appearance of an oxidation
peak of iodine dye. In electrochemical analysis using toroidal voltammetry both zinc
oxide and zinc oxide nanoparticles have been demonstrated as antioxidant activity in
the blood.

In addition, nano-zinc has an effective diagnostic ability to provide clearly defined
images when an alternative contrast medium is used in CT, so it is necessary to use
an alternative CT contrast medium instead of the commonly used iodine contrast
medium, as a blood oxidant. Which causes many health problems for patients.
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