
 Tissue preparation
Fresh human popliteal artery rings were dissected, treated with a
photoactivatable small molecule (a substituted 1,8-naphthalimide
(NVS), and stimulated with a laser light (450 nm) to induce cross-linking
in the extracellular matrix (Figure 1). Control artery rings were treated
with vehicle (PBS), with or without the light stimulation.

 Artery ring culture
Artery rings were cultured for 4 hours (37°C) in MEM. Supernatants
were collected and IL-6 levels measured (Luminex). Drug penetration
was measured by fluorescent imaging following intraluminal drug
delivery in vitro and NVS treatment-induced crosslinking of the ECM
was visualised by multiphoton microscopy.
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INTRODUCTION

 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, caused by implant related inflammation
and cellular proliferation.

 Natural Vascular Scaffolding (NVS) is a novel treatment approach
currently in development, with potential to offer an alternative to
stenting.

 Here, we investigate the effect of NVS treatment on human
popliteal arteries in vitro.

METHODS

 Organ bath
Artery rings were placed in an organ bath system (25 mL bath containing
PSS, aerated with 95 % O2/5 % CO2 gas mixture at 37oC), allowed to
equilibrate and stretched to a steady tension (1g), then exposed
sequentially, two times, to KPSS (62.5 mM) with washes between each
exposure to measure the contractile response. A cumulative
concentration response curve (CCRC) to U46619 (100 pM to 100 nM) was
performed and upon plateau of the response, acetylcholine (ACh, 10
µM), was added followed by sodium nitroprusside (SNP, 100 µM).

Figure 1: Organ chamber for ex vivo testing of interventional technology 
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Figure 2: 
IL-6 levels in supernatants collected from 
cultured human isolated popliteal artery 
rings pre-treated with NVS, NVS + light, 
PBS or PBS + light (n=3)  

1. Supernatants collected from the NVS and light treated vessels
demonstrated decreased IL-6 release compared to the control groups.

2. Fluorescent imaging demonstrated across the wall penetration of the
light activatable compound.

4. The NVS and light treated artery 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.
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Figure 5: 
Cumulative concentration 
response curve to U46619 in 
human isolated popliteal 
artery rings pre-treated with 
NVS (n=5), NVS + light (n=5), 
PBS (n=5) or PBS + light (n=4).  
Results are expressed as a 
percentage of the maximal 
KPSS response.  Non-linear 
regression of each data set is 
displayed. 

CONCLUSIONS

We conclude that exposure of the vessels to NVS treatment increases the
structural density of ECM by photoactivated linking, building a vascular
scaffold in human popliteal arteries, without negatively affecting the
contractile responsiveness of the vascular smooth muscle or potentiating
vascular inflammation.
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Figure 3: 
Representative 
image of drug 
penetration (on 
the right) 
compared to 
autofluorescence 
of the tissue (on 
the left)

Figure 4: 
Representative 
multiphoton 
microscopic 
images
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3. Multiphoton imaging revealed a denser medial collagen fibre network
in NVS and light treated arteries compared to controls.
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