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Background
• A vascular anastomosis is the 

connection between a blood vessel and 
a vascular graft.

• Intimal hyperplasia often occurs at the 
anastomosis due to a compliance 
mismatch between the blood vessel and 
vascular graft or a low anastomotic 
compliance, and is a leading cause of 
failure for small-diameter grafts (1).

• Arterial phantoms with physiological  
mechanical properties can be used to 
study anastomotic biomechanics 
without requiring cadaveric tissue (2).

• One-piece moulds avoid mould lines 
along the arterial phantom and thus 
inhomogeneous mechanical properties, 
but are rarely feasible for complex 
patient-specific geometries when using 
traditional manufacturing methods.

Research Approach Materials & Methods
• One-piece moulds are manufactured 

via Fused Deposition Modelling (FDM) 
using Polyvinyl alcohol (PVA) filament.

• Arterial phantoms are injection 
moulded using PlatSil Gel-0020 and 
Sylgard 184 PDMS and demoulded by 
dissolving the PVA moulds in water.

• Phantoms with wall thicknesses
(0.6 - 1.4 mm) and an inner diameter
(5.37 mm) that mimic femoral arteries 
are cut into ring samples (L0 = 5 mm)

• Samples are extended until failure at a 
constant rate of 500 mm/min 
according to ASTM standard D412 
(Tensile Testing of Elastomers).
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• In this experimental study, small-
diameter arterial phantoms are created 
via Additive Manufacturing and 
assessed on the basis of burst pressure 
and circumferential compliance.

• Values for burst pressure and 
circumferential compliance are derived 
from uniaxial ring tensile test data.

• Circumferential compliance is 
calculated using the elasticity theory 
as provided by Timoshenko (3,4).

• Burst pressure is calculated using 
Laplace’s law as previously described 
in literature (5,6).
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• All samples show burst pressures above
300 mmHg, the maximum pressure commonly 
used to test the strength of anastomoses (7,8).
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• Phantoms from PlatSil Gel-0020 (1.0 - 1.4 mm) and 
PDMS (0.6 mm) are within a physiological 
compliance range of 4 - 19 x10-2  %/mm Hg (9,10).

• Additive Manufacturing allows for 
the rapid production of personalised 
small-diameter arterial phantoms 
with physiological compliance.

• Personalised compliant arterial 
phantoms are essential for the rapid 
and personalised experimental 
testing of vascular anastomoses.

• In future work, the arterial phantom 
geometries selected by using the 
described methodology will be tested 
further under direct pressurisation.
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