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Molecular imaging enables non-invasive in vivo detection of vulnerable plaques. Macrophage infiltration is
characteristics for atherosclerotic vulnerable plaques, and many apoptotic cells are seen in this region. Also,
it is known that macrophages recognize phosphatidylserine (PS) that is exposed on the cell surface during
apoptosis to phagocytize these cells. Therefore, we prepared phosphatidylserine liposomes for detection of
vulnerable plaques.

One of the great feature of optical imaging is that we can control the fluorescent signal in vivo by using the
activatable probes. That is, the fluorescence signal can be switched on after the imaging probe is accumulated
in the target tissue. In this study, we developed an activatable near-infrared fluorescence labelled liposome
for easy-to-use and more specific imaging of atherosclerotic plaques.

PS liposomes were prepared by lipid film hydration, and the liposomes were radiolabeled by '''In to investigate
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the targeting ability for macrophages quantitatively. By in vitro uptake study, it is revealed that macrophage

targeting was accomplished by PS. Also, atherosclerotic region was successfully detected by '"'In-PS

liposome in apoE-/- mice and WHHL rabbits in vivo. Then, enzyme cleavable peptide was prepared and the

peptide was labelled with ICG on lysine residues (peptide-ICG2). Peptide-ICG2 was encapsulated in PS

liposome to achieve the delivery to the macrophages. The fluorescence of the ICG labelled peptide was

activated by enzyme cleavage, and the target specificity was increased by applying the peptide. In in vivo

studies, we could detect the atherosclerotic plaques in apoE-/- mice and WHHL rabbits, the fluorescence

images were well matched with Oil-Red O staining. Also, real-time noninvasive imaging was successful in

monkeys.
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