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Percutaneous transluminal angioplasty and stent placement is routinely performed on patients with 
atherosclerotic and stenosed blood vessels. Stenting the femoropopliteal vascular region can be 
problematic due to high rates of downstream complications, resulting from stent fracture, restenosis, 
inflammation and cellular proliferation.  Natural Vascular Scaffolding (NVS) is a novel treatment 
approach currently in development, with potential to offer an alternative to stenting.  NVS treatment 
exposes vessels to a photoactivatable cross-linking compound, a substituted 1,8-naphthalimide, 
during angioplasty.  Stimulation of the compound by light (450nm) during the procedure induces 
cross-linking in the extracellular matrix (ECM) thereby maintaining a larger vascular diameter post 
angioplasty and minimizing elastic recoil.  The effect of NVS treatment has not yet been studied in 
human vessels.  In this study, we investigated NVS treatment on blood vessel functionality using 
freshly isolated human popliteal arteries in vitro.  We confirmed medial drug penetration by 
fluorescent imaging following intraluminal drug delivery in vitro and visualized the NVS treatment-
induced crosslinking of the ECM in the arterial wall using multiphoton microscopy.  We also 
investigated the effect of NVS treatment on vascular smooth muscle contractility using isometric 
tension recording of vascular rings mounted in organ baths, and measured IL-6 cytokine release from 
vascular rings following a 4-hour organoculture post NVS treatment.  Multiphoton imaging revealed a 
denser medial collagen fibre network in NVS treated arteries compared to controls.  The NVS treated 
arterial rings demonstrated similar distensibility, measured by stretch (µm) to reach a desired tension 
(1g) and displayed similar constriction (U46619) and relaxation (SNP) responses to controls.  
Supernatants collected from NVS treated vessels demonstrated decreased IL-6 release compared to 
controls. We conclude that exposure of the vessels to NVS treatment increases the fibrillar structure 
of ECM, building a vascular scaffold in human popliteal arteries, which does not adversely affect the 
contractile responsiveness of the vascular smooth muscle and may also exert an anti-inflammatory 
effect. 


