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GCORE has five main areas of research:

1 Optimising surgeries using simulation
and 3D printing:

We use ‘Personalised Digital Human’
models and advanced medical imaging

to plan orthopaedic surgeries, simulate
outcomes, and design and 3D print
implants and surgical instrumentation.

We also generate 3D anatomical models
to plan orthopaedic and neurovascular
surgeries.

2 Assistive functional training

and rehabilitation devices:

We measure and simulate the complex
interaction between brain, human and
machine, using real-time ‘Personalised
Digital Human’ models to create assistive
rehabilitation and neuro-restoration
devices. We are also developing ‘thought
driven’ controllers for motor-driven and
electrically stimulated functional neuro-
restorative therapies for individuals with
spinal cord injury and cerebral palsy.

3 Hip and knee osteoarthritis:

Using advanced medical imaging and
‘Personalised Digital Human’ models, we
estimate patients’ hip and knee tissue
loading, stresses, and strains in daily
activities. In this we determine the causes
of tissue degeneration and develop
innovative therapies to slow or prevent
disease. We are also researching methods
to improve surgeries and rehabilitation
after sporting injuries to slow patients’
subsequent onset of osteoarthritis.

‘Our research generates new
knowledge and innovative
technologies to better understand
and more effectively manage
neuromusculoskeletal

conditions.’

- Professor David Lloyd
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4 Tissue engineering and
regenerative medicine:

We use biological and medical-

grade polymer tissue engineered and
regenerative therapies to repair nerves
and musculoskeletal tissues. We are
developing devices to improve nerve
repair, and designing tissue engineered
constructs and regenerative therapies to
repair tissues such as Achilles tendons,
ligaments and hamstring tendons.

5 Prevention and management

of sporting injuries:

Lower limb sporting injuries, particularly

in youth, are highly prevalent and are
possibly one of the most common causes
of subsequent osteoarthritis. We have
researched the causes of these injuries
and developed effective injury prevention
training programs, and are now developing
training methods enabled by wearable
technologies. We are also involved in
leading the development of national policies
to prevent such injuries and osteoarthritis.

Your support

By donating to GCORE, your support
will make a meaningful contribution to
the health and wellbeing of children
and adults for generations to come.
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