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Blood vessels are present in almost all the organs, reflecting their importance for oxygen and nutrient
delivery to the cells. Blood vessels are made up of vascular endothelial cells that line the inner surface
and play an important role in the delivery of essential nutrients, growth factors and oxygen to all
tissues, as well as transporting blood throughout the body. It is therefore crucial to be able to perform
live imaging on blood vessels so that their many related diseases and conditions such as atherosclerosis
aneurysm, thrombosis, and ischemia can be studied. Live imaging has transformed biomedical research by
enabling visualization and analysis of dynamic cellular processes as they occur in their native systems.
Fluorescence-based imaging is one of the most popular techniques in live imaging owing to its sensitivity,

selectivity, and technical ease. [1]

The available easy and high-resolution methods of imaging blood vessels in vivo or in situ are
currently limited. There have been reports describing staining of endothelial cells by small molecule-
modified nanoparticles. [2-5] However, the screening approach was from an 7n vitro profiling where cells
may markedly lose their responsiveness and function because of the 2D environment. [6] We therefore sought
to develop a more generalizable, reliable approach to the discovery of in vivo imaging probes in order to
enable integrative studies of chemistry in real tissues. Therefore, the development of a technique for
constructing a three—dimensional (3D) tissue having a structure and function similar to a living body in

vitro is highly sought after.

In this study, the discovery of a blood vessel chemical probe at near—infrared wavelength range (BV-
NIR) through an engineered 3D-blood capillary-based screening system was reported. The selected Cy5 based
probe showed the highest specific adsorption on the vascular endothelial cells out of 240 candidates and
was equivalent to an anti—CD31 antibody based on fluorescence intensity. The BV-NIR probe indicated strong
and stable 7n vitro, ex vivo, and in vivo imaging of the endothelium even after histological immunostaining
processes. This 3D-tissue models screening method will be a powerful assay for selecting chemical probes
specifically staining blood capillaries, providing more reliable data through their physiologically

relevance compared to conventional two—dimensional (2D) cell culture assay.
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