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[Abstract] Gadolinium-based contrast agents (GBCAs) have been widely
used in clinical magnetic resonance (MR) enhancement detection over the
past decades and have become a routine means to improve the diagnosis
of diseases. However, studies in the past ten years have shown that the
use of GBCAs is causally linked to nephrogenic systemic fibrosis (NSF) in
patients with severe renal impairment. Besides, in patients who received
multiple doses of GBCAs, the enhanced MR imaging signal intensity in deep
brain tissue was correlated with the dosage of GBCAs. Subsequent work
established the deposition of gadolinium in human and animal tissue, which
raised concerns about the long-term tolerance of GBCAs. In recent years,
with the development and application of high-field MR imaging technology,
the development of iron-based contrast agents (IBCAs) composed of
endogenous metallic iron and ligands has provided ideas for developing
a new generation of MRI contrast agents. Based on the current research
status, this article introduces the design principles of the iron ligands
based IBCAs. According to the relaxation theory, we propose the kinetic,
thermodynamic and structural requirements of the potential contrast
agent and summarize the progress made in achieving higher efficiency in
accelerating proton relaxation with in vivo effects. Finally, the importance
of ligand design in regulating the redox activity of iron, together with the
potential toxicity and potential clinical application, are also discussed.
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