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Magnetic resonance imaging (MRI) has become a valuable non-invasive medical 

imagining modality, which does not require ionizing radiation. To improve image resolution, 
gadolinium-based contrast agents (GCBAs) are used in 45 % of all MRI scans. Currently there 
are nine FDA approved GCBAs. Until 2006 it was believed that the entire GBCA administered 
was rapidly excreted resulting in 90 % of the administered dose being recovered in 24 hours. 
Therefore, the percentage of drug retained in the body was considered negligible. Nevertheless, 
recent research shows that a fraction of the Gd is rapidly released from the chelate after 
injection and can deposit in different tissues. Free gadolinium (Gd3+) is extremely toxic, disrupts 
cellular processes, inhibits stretch-activated ion channels, is one of the most efficient known 
calcium antagonists and is associated with nephrogenic systemic fibrosis (NSF). Our group has 
successfully demonstrated that our novel oral chelating agent, C2E2, is able to bind Americium 
(Am3+) with high affinity and can reduce tissue uptake. The lanthanides and actinides are 
chemically similar and are chelated in a similar fashion. The aim of our recent work is to 
highlight the release of gadolinium from MRI contrast agents and to demonstrate that C2E2 has 
the potential to prevent Gd3+ accumulation in the tissues. For this, we investigated the in vivo 
efficacy of C2E2 in a Sprague Dawley rat model. Briefly, rats were administered an oral dose of 
gadodiamide daily for 3, 4, 5, and 6 weeks in order to promote accumulation of Gd3+. At the 
end of the specified weeks, the rats were administered C2E2 and sacrificed in order to compare 
retention in several tissues (kidney, bone, liver, brain) in rats administered C2E2 and control 
rats. For all of the studies quantification of Gd was performed by inductively coupled plasma 
mass spectrometry (ICP-MS).  
 


