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Imperial College London combines the latest medical research and engineering to improve the treatment and
diagnosis of diverse medical conditions. Home to both cutting-edge academic research and industry
translation, the interdisciplinary test facility offers a vast range of platforms and fixtures for mechanical and
cadaveric testing.

Our facilities and expertise allow for the testing of materials, components, and devices according to industry
standards. We also have extensive experience in developing bespoke testing protocols when standards are
not available or cannot cover the client's need.

Questions about our services?

To discuss our full scope of testing and how they can meet your requirements, please contact us.
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= Wide range of testing systems = Universal = Dynamic and Fatigue = Impact drop
tower = AnUBIS = Split Hopkinson bar = Pneumatic rigs = 6 degree of freedom robotic
testing = Gas Gun = Variety of fixtures and grips = Tension-compression-torsion =
3&4 point bending = Screw pull-out = Motor rotary table = Quasi-static to high rates
» Diagnostics and custom data analysis = Multi-axial load cells = Accelerometers =
Strain gauges = Linear variable differential transformers = Pressure sensors = Imaging =
Micro CT = 9.4T MRI = Radiography = Fluoroscopy = High speed photography = Motion
capture = 3D digital image correlation = Materials and coatings = Tribology = Wear
testing = Surface analysis = Thermal testing = Prototyping = Additive manufacturing
= 3D Printing = Finite Element Analysis
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" Finite Element Analysis

Finite element analysis (FEA) is an industry-standard method used to replicate the physical conditions in a
virtual environment quickly and inexpensively. The computational tool can be used to assess and develop the
design of devices, investigate device failure, and optimise the performance of devices and processes, keeping
your research and development costs to a minimum.

Our engineers have extensive industrial and academic experience with advanced FEA; this includes the
modelling of complex assemblies requiring contact analysis, of complex geometries, and of nonlinear material
behaviour. Contact us to find out more about our engineering consulting and discuss how FEA can help the
development of your device.
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- ASTMF2077

Test methods for intervertebral body fusion devices

This test method covers the static and dynamic fatigue testing of
intervertebral body fusion device assemblies to provide a basis for the
mechanical comparison of your device with past , present, and future
devices.

Depending on the specifications of the device, this includes a
combination of the following tests:

0 Static and dynamic compression

0 Static and dynamic compression shear

0 Static and dynamic torsion

The test set-up is adaptable to lumbar, thoracic, and cervical devices.

The device is positioned between two test blocks to simulate a motion
segment; stainless steel test blocks for static loading and polyacetal

test blocks for dynamic loading.

The test blocks are prepared to mate geometrically with the device and
are designed based on CAD data provided by the client.
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- ASTMF2267

Test methods for measuring load induced subsidence of
intervertebral body fusion devices

This test method covers the axial compression testing of intervertebral
body fusion devices, allowing comparative evaluation of the load
induced subsidence of your device with other past, present, and future
devices.

Two different testing conditions are implemented under axial
compression to determine both the device stiffness and the device's
propensity to subside.

1. Stiffness - device inserted between two rigid metallic block and
stiffness determined according to test methods of F2077

2. Propensity to subside - device inserted between two
polyurethane foam blocks to discern the stiffness of the system
and polyurethane blocks, and determine the yield load

Both sets of test blocks are designed to mate geometrically with the
device being tested, based off of the CAD data provided by the client.
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- ASTMF2346

Test methods for the characterisation of spinal artificial discs

This test method covers the static and dynamic fatigue testing of
non-biologic artificial intervertebral discs to provide a basis for the
mechanical comparison of your implant with past , present, and future
devices.

Depending on the specifications of the implant, this includes a
combination of the following tests:

0 Static and dynamic compression

0 Static and dynamic compression shear

0 Static and dynamic torsion

The test set-up is adaptable to lumbar, thoracic, and cervical implants.

The device is positioned between two test blocks to simulate a motion
segment; stainless steel test blocks for static loading and polyacetal
test blocks for dynamic loading.

The test blocks are prepared to mate geometrically with the device and
are designed based on CAD data provided by the client.
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Test methods for the expulsion of spinal implants

This internal test method covers the static push-out of intervertebral i
body fusion devices or artificial discs to determine the mechanical _ |

resistance of these implants to expulsion. The test is based upon the
ASTM draft standard F-04.25.02.02.

The device is positioned between two polyurethane blocks to simulate
the motion segment and a constant preload is applied. The device is

then subjected to an expulsion load in the posterior-anterior direction

until 3mm displacement or failure occurs to establish the ultimate load.

This test can be conducted both with and without fixation methods,
such as screws or expansion features, in order to characterise the

additional mechanical resistance provided by fixation.

The polyurethane test blocks are prepared to mate geometrically with
the device and are designed based on CAD data provided by the client.
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Contact us

irb@imperial.ac.uk

EPSRC Injury and Reconstruction Biomechanics Test Suite
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