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Abstract
Background and purpose: Magnetic resonance imaging (MRI) is one of the most widely used

noninvasive diagnostic imaging modalities in clinical practice. However, its relatively low intrinsic
contrast often necessitates the use of contrast agents to improve image quality and diagnostic accuracy.
Gadolinium-based contrast agents (GBCAs) are commonly used for this purpose; however, the
development of new agents with improved efficacy and safety remains an important research goal. This
study aimed to synthesize, characterize, and evaluate novel gadolinium complexes derived from amino
tricarboxylic acid ligands as potential MRI contrast agents.

Materials and methods: In this experimental study, three amino tricarboxylic acid ligands (2, 4, and 7)
were synthesized and subsequently complexed with Gd3* ions to generate the corresponding gadolinium
complexes, designated as 2-Gd, 4-Gd, and 7-Gd. Structural characterization was performed using nuclear
magnetic resonance (NMR) spectroscopy, infrared (IR) spectroscopy, mass spectrometry, and elemental
analysis. The physicochemical and biological properties of the complexes were evaluated using in vitro
cytotoxicity assays, T, and T, relaxation measurements, biodistribution studies, and in vivo MRI experiments.

Results: Among the synthesized complexes, 4-Gd and 7-Gd exhibited favorable relaxometric
properties, with longitudinal relaxivity (R,) values of 6.11 + 0.73 and 6.32 + 1.21 mM™1s72, respectively.
These values were comparable to those of the clinically used contrast agent Gd-DOTA (5.95 + 0.86
mM™s71). Furthermore, both complexes demonstrated low cytotoxicity and biodistribution patterns
similar to those of Gd-DOTA, indicating good biocompatibility.

Conclusion: The findings suggest that 4-Gd and 7-Gd possess promising physicochemical and
biological characteristics, supporting their potential application as effective MRI contrast agents and

warranting further preclinical investigation.
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