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Joint research moves along with $4million boost

VESKI Fellow, Professor Marcus Pandy, is to lead a $4million research project over five years in mapping the way we move and how this impacts on our joints.

Professor Pandy, a Melbourne University Professor of Mechanical and Biomedical Engineering, will lead the Human Movement research project established within NICTA, Australia’s research centre of excellence in Information and Communication Technology.  

Marcus Pandy is one of the few using sophisticated fluoroscopy X-rays and computer generated modelling, to track a range of indicators including muscle use, rotation and force to map how humans move. 

Professor Pandy said his leadership of the NICTA research project will allow his research team to work with key collaborators and partners, to understand new fundamentals and develop prototypes for commercialisation.

He said “I am very interested in how our muscles work and how we move. I do this in a number of ways by studying how people walk, climb up and down stairs, run, and jump.

“We have a mathematical model that simulates the way people walk and we use that model and specific calculations to estimate forces in the leg muscles. We then analyse the model simulation to understand which muscles move particular joints and how muscles contribute to the stress patterns developed at each joint.”

The models have far reaching assessment and diagnostic possibilities.  Professor Pandy has already been approached by implant developers to use this technology to see how joint implants, for shoulders, knees and the spine will perform after surgery.

Joint injury and deterioration affects more than three million Australians and according the Arthritis Foundation of Australia this costs the nation about $2.2 billion a year. Each year about one in three Australians over the age of 65 has a serious fall, resulting in another $200 million expended in hospital care in the state of Victoria alone.

Professor Pandy said he is interested in the mechanics of a healthy knee joint, then comparing it to those with joint disease, from osteoarthritis to someone who has had a total knee replacement.

The team study the way that bones move in a living person using a portable x-ray machine with high speed frame rate cameras attached.  This data is then imported into an anatomical model of a patient, which has been built using a magnetic resonance scan of their body. 

The model can then be used to make calculations of the force upon the bones and the soft tissue, for example the pressure applied to the cartilage tissues that lines the long bones.

This information will be used to assess the health of a joint, so if a patient is experiencing pain because of cartilage degradation, it can be used as a method that shows the cause of damage before the tissue breaks down.

Professor Pandy said, “What is unique about what we do is the scale at which we model. We have developed very high dimension large scale, complex, and sophisticated models of the anatomical system and we use those models to demonstrate elaborate computer simulations of movement.”

“The other point of significance about our work is we try to use models as assessment and diagnostic tools to address clinical problems, not just to advance knowledge.”

The project will combine Professor Pandy’s knowledge and expertise in biomechanics with NICTA’s expertise in systems engineering, optimization, computing and simulation.

The US Navy has initially invested $450,000 over two years with Professor Pandy, to measure the properties and geometry of the human neck muscles. Professor Pandy said that there is every indication that the grant will be extended for a number of years beyond 2008.

He said these data will be included in a detailed computer model of the head and neck, and the model will be used to simulate scenarios that lead to neck muscle fatigue and injury.

“Soldiers in the US Air Force and Navy experience neck injuries from wearing heavy head-mounted masses, for example night goggles, but there is very little understanding of how these injuries actually occur or even where they occur in the neck and vertebra,” he said.

The US Navy project involves several additional research sites including the Medical College of Wisconsin, University of Virginia, US Navy Labs in Bethesda, Maryland, and Southwest Texas 
Research Institute.

Professor Pandy has been mapping human movement for almost 20 years in the US, and his return to Australia from the University of Texas to take up the Chair of Mechanical Biomedical Engineering at Melbourne University was made possible in part by a $400,000 grant over five years, from VESKI.
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BACKGROUND INFORMATION

VESKI (Victorian Endowment for Science, Knowledge and Innovation) assists outstanding Australian scientists and leading innovators to undertake their research in Victoria and contribute to building an inspired community where innovation, ideas, and business provide benefits for Australia.  VESKI is supported by the State Government of Victoria.  www.veski.org.au
NICTA (National ICT Australia)
Other Human Movement team members include Professors Iven Mareels of NICTA, Professor Dragan Nesic of the Dept of Electrical and Electronic Engineering, Dr. Chris Manzie of the Dept of Mechanical Engineering, and Dr. Kay Crossley, who is employed by NICTA and is also a honorary member of the Dept of Mechanical and Manufacturing Engineering.
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