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Background

• Cardiovascular disease (CVD) is the leading cause

of death in the United States, and grafting is an

important surgical intervention.

• Autologous (harvested from the patient) grafts are

the gold standard, but they are not always feasible

for every patient. Synthetic grafts have been

developed but have poor long-term patency,

especially in vessels less than 6 mm in diameter.

• Wang et al. 2023 showed a genipin-crosslinked

DAM graft that displayed prolonged stability,

superior biocompatibility, and improved patency

over a synthetic ePTFE graft. Yet, the size and

mechanical properties are limited by the amnion

membrane1.

• Other research has shown the ability to use

polymers to coat ePTFE grafts with a variety of

materials to promote reendothelialization or reduce

thrombogenicity, but its clinical application has

been limited2,3,4.

Hypothesis
• The goal is to engineer a DAM nanoparticle

coating for small-vessel ePTFE grafts that will

improve long-term patency and allow for tunable

size and mechanical properties.

• We hypothesize that a DAM-coated ePTFE graft

will increase reendothelialization, reduce

thrombogenicity, and maintain the mechanical

properties of a native vessel.

Methods

Methods
• Human amnion membranes obtained from the MCW Tissue Bank are decellularized and turned

into ICG-labeled nanoparticles (AMPs). – Figure 1

• ePTFE membranes or grafts are coated with one of 3 polymers (PLGA, PLCL, or POC) as a

primary polymer coating. Then additional layers of polymer with AMPs are added. – Figure 1

• The efficacy of the AMP-polymer coating is tested through SEM, fluorescence imaging,

degradation, cell culture, mechanical testing, and in vivo rat models.

Results

• 8 polymer combinations (1st

layer + 2nd layer w/ AMPs):

PLCL+PLCL,

PLCL+PLGA(85:15),

POC+POC, PLCL+POC,

PLGA(85:15)+PLGA(82:18),

PLCL+PLGA(82:18),

PLGA(82:18)+POC, and

PLGA(85:15)+POC

• Under SEM, PLCL integrates between ePTFE

fibers, providing a thick, even coating

• POC coats the fibers but doesn’t fill the gaps

• PLGA provides an even, crystalline coating

• After incubation and 2 days of washing with

PBS, fluorescence imaging reveals that

POC does not hold the AMPs as well as

PLCL and PLGA

• The density of AMPs is greatest for the

PLCL+PLCL, PLCL+PLGA(85:15), and

PLGA(85:15)+PLGA(82:18) combinations

• Coating with POC does not provide a very durable attachment of AMPs

• Coating with PLGA provides the most durable attachment of AMPs

Discussion

• PLGA is most promising for its ability to hold the

AMPs and evenly coat the ePTFE membrane, but its

hydrophobicity and crystallinity may prevent

reendothelialization and alter the mechanical

properties of the graft.

• PLCL also shows some promise for adhering AMPs

to the ePTFE while maintaining the mechanical

properties of the graft and providing a more

hydrophilic surface for reendothelialization.

• POC holds the AMPs at first, but is degraded quickly

and likely would not withstand the shear stress of a

native vessel.

• Further testing will investigate several polymer

combinations with PLGA and PLCL including coating

of the graft with just a single layer of either polymer.

Future Work
• Determine whether the coated ePTFE can support

reendothelialization through cell culture, histology,

and SEM

• Quantitative measurement of the degradation rate

and loss of AMPs

• Measure mechanical properties such as contact

angle, elasticity, and compliance

• Test with actual ePTFE graft

• Test in in vivo rat model
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Figure 2. Coated Membranes

Figure 3. SEM of 1st Layer Coating Figure 4.  Fluorescence of each Polymer 
Combination with AMPS

Figure 1. Methods

Figure 5. Fluorescence Degradation of 
Polymer Combination with AMPs
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