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Equipment
Hip Wear Simulator 
The Group has a ProSim five-station Hip Wear
Simulator capable of complying with ISO
testing standards. Empirical data generated
by these simulators supports the contention
that the patterns of wear generated in these
simulators accurately mirrors that of the wear
of hip implants in vivo. This is due to the
accurate imitation of in-vivo hip joint loading
and movement on three axes. A wide range 
of articulation and load can be programmed.
Furthermore microseparation has been
incorporated into the cycle.
Recent work has covered testing of 
metal-on-metal, ceramic-on-ceramic 
and metal-on- polymer hip implants. 
The metrology laboratory, with AFM and 
a Zygo 3D Optical Surface Profilers, is

available to complement the standard
gravimetric measurement of wear. These
instruments have proven to be essential 
for the evaluation of novel hip implants 
as the amount of wear, under standard 
gait conditions, can be very low.
Knee Wear Simulators 
The Group has a ProSim six-station Knee
Wear Simulator capable of complying with 
ISO testing standards for the reliable testing
of knee implants. The range of forces and
motions experienced by knee implants are
accurately simulated. The simulator can 
be set to replicate the more aggressive
conditions that are generated by younger
active patients.
The ProSim Knee Wear Simulator includes
multi-axes articulation (i.e. flexion/extension,
anterior/posterior displacement,
internal/external tibial rotation, abduction 

and adduction) and an user programmable
loading of up to 4.5 kN per station. The
simulator also benefits from many other
features in order to generate clinically and
physiologically representative conditions. 
SEM and optical imaging is available 
to complement the gravimetric testing.
Ankle Wear Simulation
This is available through an adaptation 
of the ProSim knee simulator. 

Research and consultancy
The group has provided help for industry 
in many forms from one-off investigations
through to extensive consultancies and
collaborations with multinational "blue 
chip" clients. The provision includes 
access to state-of-the-art machines 
and instrumentation and many years of
experience in the interpretation of results. 
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State-of-the-art equipment for the pre-clinical assessment of orthopaedic joints is
available in the bio-engineering laboratories at Durham University for the evaluation 
of novel knee, hip and ankle joints. There are dedicated laboratories including 
a dedicated Metrology laboratory with Atomic Force Microscope and a Zygo 3D
Profilometer for high-accuracy, noncontact, 3D metrology of surface features. The
School of Engineering and Computing Sciences also features extensive material test
facilities that include Instron machines for tension, compression and fatigue testings. 
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