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Development and medical application of nano-sized MRI contrast agents using protein
nanocages
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Contrast agents with greater specificity and sensitivity are required to improve
the diagnosis of cancers using MRI. In this study, small heat shock protein 16.5 (Hspl6.5)-based
nanocages conjugated with gadolinium(l111)-chelated MRI contrast agents were developed for the diagnosis
of cancer. Nanocages with one to four hydrophobic domains were designed to investigate whether template
size influences relaxivity. MRl data showed that larger nanocages have higher T1 relaxivities than
smaller nanocages as a result of 1) a reduction in molecular tumbling rates caused by an increase in
nanocage size and 2) a robust cage structure resulting from the introduction of hydrophobic domains. The
introduction of IRGD peptides that specifically target neuropilin-1 enabled the selective binding of
nanocages to pancreatic cancer cells. Therefore, this iRGD- modified Hspl6.5 nanocage displays great
potential as a highly specific and sensitive MRI contrast agent for the diagnosis of pancreatic cancer.
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