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Dr Christopher Nester BSc (Hon) PhD Chris qualified
as a clinical foot health specialist (Podiatrist) in 1995, completed
his PhD in 1999 and he is now a Senior Research Fellow in the
Centre for Rehabilitation and Human Performance Research at the
University of Salford.

His research interests focus on the clinical biomechanics of the
lower limb, with a particular in Work includes characterising the
motion at the ankle/sub talar, mid tarsal joints and first toe joints,
the effect of foot orthoses on motion and forces at the ankle, knee
and hip, and the development an improved biomechanical model
of the foot.
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56 Markers on a Foot

Chris Nester, Jay Cocheba, David Howard, Erin Ward, Tim Derrick, Anmin Liu

Researchers from the University of Salford
(UK) and Iowa State University (ISU, USA) are
collaborating on a novel project to improve our
understanding of the human foot and ankle. Dr
Chris Nester, Dr David Howard and Mr Anmin
Liu from Salford’ s Centre for Rehabilitation and
Human Performance Research Centre are
sponsored by the UK Engineering and Physical
Sciences Research Council for an 18-month project
which aims to provide a detailed description of the
kinematics of 14 bones of the foot. Using this
information a scientific rationale for the best way

to segment the foot will be derived.

Figure 1 Left to right, Dr Chris Nester, Dr Jay Cocheba,
Dr David Howard, Dr Erin Ward, Dr Tim Derrick and
Research fellow Anmin Liu
is based on the Iowa State
‘walking simulator”. Dr Erin Ward, Dr Jay
Cocheba, both US Podiatrists, and Professor Pat
Patterson worked from 1996 —2002 to build one of

only a few machines to enable researchers to

The project

“

manipulate cadaver feet in a manner close to in vivo

walking. Others are at Penn State University'!’,

Mayo Clinic
4

Rochester™ and University of

Tubingen™), For this project the Iowa based team
is strengthened by Dr Tim Derrick, Associate

Professor at Iowa State University (Figure 1).

Figure 2 The lowa State Walking simulator. Motors for
applying muscle forces are on top, eyelets for attachments of
muscles are in the centre below the pneumatically loaded knee

The Iowa State simulator'*) consists of a rigid
metal frame supported by four wheels, which is pulled
along a track by a motor and cable (Figure 2).
Attached to the frame is a pneumatic cylinder
which applies vertical load to a passive hinged
“knee” joint, attached to which is the cadaver
tibia. Nine artificial muscle forces are applied
through attachments to nine individual tendons
(tibialis posterior, tibialis anterior, flexor hallucis

extensor digitorum longus, flexor

Achilles,

peroneus longus, and extensor hallucis longus)

longus,

digitorum longus, peroneus brevis,
using nine motors, connected to the tendons by
cables and braided lines, each with an in-line load
cell. The tendon actuation has been adjusted to
achieve a match with the temporal characteristics
described by Perry®™ and the theoretical muscle

forces calculated by Dr Chris Nester, Dr Jay



