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INTRODUCTION
Expanded polytetrafluoroethylene (ePTFE) vascular grafts are essential for

Figure 1: The graft-chip platform and flow characterization

the management of cardiovascular disease in both stenting and bypass
applications [1]. However, the life-saving potential of these devices is often
undermined by clot formation on the blood contacting surface:
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We are currently investigating the thrombogenic performance of graft surfaces in the
presence of other physiologic flow conditions and biological species (endothelial cells).
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To combat device failure, researchers have become immersed in the development
of ePTFE vascular graft surfaces with enhanced antithrombogenic properties.
Leveraging microfluidic technology, we present a novel graft on-a-chip platform
that enables testing of these surfaces in a highly efficient manner. As a proof of
concept, we assess the thrombogenicity of surface enhanced lubricant infused
(LIS) grafts under physiological-like flow conditions on-a-chip.

MATERIALS & METHODS
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Figure 3: branched aortic stent graft with on-a-chip
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performance outcomes (thrombogenicity, endothelization).
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Our investigation presents a novel vascular graft on-a-chip platform which:
1. Is generated using a new, simple, and versatile 3-step protocol
2. Recapitulates physiologically-relevant shear stress range(s)
3. Captures statistically significant differences in the thrombogenic
performance of graft surfaces in real time
4. Enables translation of diverse flow conditions and biological species
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Figure 2: Testing the thrombogenic performance of ePTFE surfaces
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Figure 1 (a) The ePTFE graft on-a-chip platform, (b) cross
section illustrating parallel channels with distinct surface
properties, (c) computed hemodynamic flow profile for the
applied channel geometry. (d) diagram of physiological
context- lower extremity bypass, mean shear stress 1-3 Pa [2].
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Figure 2 (e) measurement of thrombogenicity
(clot formation) at 3 time points: 0min (left), 8
min (middle), 20min (right). Green indicating
fluorescent
fibrin(ogen).
Blue
indicating
enzymatic thrombin activity with Boc-Val-ProArg-AMC. (f) Post perfusion fibrin(ogen)
deposition (left), post perfusion macroscale
visual inspection (right) with observed clot
formation. (g) Comparison of thrombogenic
performance of parallelized surfaces: ePTFE,
LIS ePTFE. Mean ± SD error bars. (h) SEM
images of surfaces post perfusion exhibiting
true clot elements (magnified): leukocyte,
activated platelet, fibrin.
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In this investigation, we developed a microfluidic graft on-a-chip platform
which probes the thrombogenicity of ePTFE graft surfaces in real time. We
present a straightforward fabrication method which enables physiological-like
flow and incorporates ePTFE test surfaces on-a-chip. Further, the platform
validates the improved thrombogenic performance of lubricant infused
surfaces (LIS) compared to a conventional ePTFE surface(s).
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