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hen he began conducting
annual aerial surveys of inland
Australia’s water-bird populations

more than 25 years ago, Professor
Richard Kingsford could count on seeing
massive flocks of them like snowstorms
below his aircraft.

Pelicans, ducks, swans, ibis, egrets and
many more gathered in huge numbers
after good rains, feeding and breeding on
more than 2,000 marshes, swamps, lakes,
billabongs, estuaries and other wetlands
across eastern Australia.

Now, sadly, most of those birds are gone.
The 2007 survey was the most disturbing
of all: both waterbirds and water had
vanished from the northern reaches of the
internationally listed Macquarie Marshes
wetland. It was the first time the survey
found no birds there: “It was heartbreaking,”
says Professor Kingsford a river and
waterbird expertin the School of Biological,
Earth and Environmental Sciences.

“In the 1980s we averaged 20,000
waterbirds from more than 20 species in
those marshes. In the 1990s that figure
dropped to 5,000 birds from 13 species
and since 2000 we have averaged around
600 birds from just nine species.”

The birds have not gone elsewhere; they
have gone. The reasons are complex.

A number of harsh droughts — perhaps
related to climate change — have played
their part. But human interference has
made things worse.

Regulation of river flows, dams, diversions
of water from wetlands and irrigation

schemes have all effectively imposed

a near-constant state of artificial drought.
Just as birds have suffered, so have many
other animals and plants that once relied
on periodic flooding to fuel their boom-and-
bust lifestyles.

The Macquarie Marshes, the Menindee
Lakes and the Gwydir Wetlands have all
been hit hard, as have river red gum forests
and flood-plain ecosystems, and native fish
and amphibians, such as frogs.

If climate change further reduces the overall
supply of water, we may be facing serious
ecological trouble unless more water is
made available for environmental reasons,
Professor Kingsford says.

“What we're understanding as ecologists
is there is no wasted water, that water

is fundamentally important for both inland
systems and for marine systems where
rivers empty into the sea,” he says.

“We need to know how much water is
being diverted from our rivers — not just the
main channels but from the flood plains as
well — then regulate the flood plains to get
them back to an ecologically sustainable
level.”

Professor Kingsford has proposed that
Australia adopt a Heritage Rivers scheme,
as Canada has done, to get grassroots
community involvement in managing
important river systems elsewhere in
Australia that have yet to be regulated.
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Advanced composites,

polymers and biomaterials

WHO WE ARE
Participants: Alan Crosky, Mark Hoffman, Owen Standard, Sri Bandyopadhyay.

ABOUT OUR RESEARCH

Our research on advanced composites is directed
towards the high-end carbon fibre reinforced plastics,
polymer nanocomposites and functionally graded
materials. Our work on biomaterials encompasses
biocompatible materials for body implants, biomimetic
design and engineering materials derived from
lbiomass sources.

MORE DETAILS

Our work on carbon-fibre reinforced composites is directed towards optimising the
performance of the materials in structures. This includes directed fibre placement, through
thickness reinforcement and nano-reinforcement of the matrix resin. It also includes a study
of damage development during loading and development of strategies to improve energy
absorption during failure. In conjunction with water-pipe manufacturers, recent research has
found that the creation of polymer nano-composites through the inclusion of nano-particulate
filler enabled the creation of stiffer and tougher pipe. This can reduce production costs
enabling the greater use of pipe to avoid water loss through evaporation in surface channels
used for irrigation. Our work in functionally graded materials involves creating a graded

join of ceramics to metals or polymer to ceramics. This enables the creation of previously
unattainable interfaces for biomedical implants, high energy electric switches and thermal
barriers.

Biomaterials are being designed to enable tissue to grow quickly and strongly into synthetic
materials. This involves creating materials with special types of pores and chemistry. Also,
the mechanical properties of biological tissue such as teeth and bone are being investigated
to ascertain the effects of factors such as age, disease, diet, medical treatment and

lifestyle. This will enable the creation of novel and more effective treatments. A new area of
biomaterials research is the development of engineering materials from biomass to enable,
for example, the replacement of glass fibres in fibreglass with natural plant fibres and

the development of biodegradable fibre reinforced composites based on biomass-derived
polymers.

FUNDING
Cooperative Research Centre for Advanced Composite Structures, Australian Research
Council, Iplex Pipelines Australia.

CONTACT

Professor Alan Crosky

UNSW School of Materials Science and Engineering:
Ph 02 9385 4424 Fax 02 9385 4471
a.crosky@unsw.edu.au

www.materials.unsw.edu.au/people/ac.html



Treating
traumatic stress

WHO WE ARE

The UNSW Traumatic Stress Clinic is headed by Scientia Professor Richard Bryant. It is
a collaborative network of UNSW clinical psychologists and psychiatrists, and colleagues
from the universities of Sydney, Melbourne and Adelaide, and Flinders University.

ABOUT OUR RESEARCH

We are regarded as one of the world’s leading research
centres in the study and treatment of traumatic stress
conditions. Over the past decade we have studied

the risk factors for developing post-traumatic stress
disorder, early detection markers for people at high risk
for PTSD, early intervention programs for prevention,
and effective treatments for people with chronic PTSD.
We also conduct a large brain imaging program
dedicated to understanding the neural mechanisms
underpinning the disorder and its successful treatment.

MORE DETAIL

Current concerns about terrorism, war, and natural disaster have focused international
attention on the need to develop better understanding and programs for assisting

people affected by trauma. We are currently collaborating with major researchers around
Australia to conduct a unique multi-site longitudinal study of people in Australia who are
admitted to hospital after traumatic injury and following them up two years after discharge.
This program is identifying core biological and psychological factors that mediate PTSD
development. We have developed and evaluated the leading early intervention program for
PTSD, which has been adopted in countries around the world. We are conducting specific
programs for different populations, such as police officers, people affected by traumatic
grief, and sexual assault survivors. We are the first team to identify the neural markers

(via brain imaging) of successful treatment response for PTSD, the neural bases of important
subtypes of PTSD, cognitive factors assessed prior to trauma exposure that predispose
people to develop PTSD, and a web-based program to treat PTSD. We are also conducting
innovative work with Aboriginal communities to reduce violence and the mental health
effects of violence. We are collaborating with many agencies around the world, including
the US Department of Defence, the US Department of Veterans’ Affairs, and the Thai
Ministry of Health. This research has resulted in over 200 publications.

FUNDING

This research is supported by a NHMRC Program Grant, NHMRC Project Grant, NHMRC
Preventative Healthcare Grant, NHRC Centre for Clinical Research Excellence, and ARC
Discovery Grants.

CONTACT

Scientia Professor Richard A. Bryant
UNSW School of Psychology:

Ph 02 9385 3640 Fax 02 9385 3641
r.oryant@unsw.edu.au

www.psy.unsw.edu.au/research/groups/clinical.html




Conservation through

sustainable-use principles

WHO WE ARE
The FATE (Future of Australia’s Threatened Ecosystems) team.

ABOUT OUR RESEARCH

Our projects involve the sustainable use of native
Australian species to foster ecologically sustainable
development and improve landscape function. We
work with local communities to find new ways to
support rural livelihoods while improving environmental
outcomes through participatory research in kangaroo
management, harvest and marketing; multi-species
tree plantations providing multiple ecosystem services
including bio-energy; community farm establishment
for multiple social, economic and environmental benefit.

MORE DETAIL

We recognise that new agricultural systems are needed to make a significant difference to
the problems facing Australia's rural communities and environments, notably low incomes,
withdrawal of services and deterioration of the productive capacity of the land. The existing
reserve system is inadequate for long-term conservation of habitats, species or ecosystems,
and native vegetation on private land is often under threat or degraded by conventional
management practices. Islands of native vegetation are vulnerable to climate change. Native
vegetation, biodiversity and water targets are seemingly unattainable through incremental
change. The current mindset is that land is either for production or ‘locked up’ for conserva-
tion. Many current models for change rely on compensation for landholders who undertake
conservation works that remove land from production. We are working with landholders,
local communities, co-researchers and the native foods industry to establish demonstration
sites. Our projects include: working with the Barrier Area Rangecare Group of landholders
north of Broken Hill on a rangeland sustainability trial involving kangaroo management;

the Blue Mountains Western Edge Native Forestry Project explores the scope for strategic
native farm forestry activities to provide economic benefits for landholders while conserving
and strengthening a significant buffer to the adjacent World Heritage area; and the
Wellington Working Farms Project aims to develop sustainable community-based land-
management of a UNSW-owned property through strategic grazing, a native grass-seed
nursery, and landscape rehabilitation using harvestable tree and shrub species.

CONTACT

Peter Ampt

FATE Program Manager, UNSW Faculty of Science:
Ph 02 9385 5677 Fax 02 9385 5710
p.ampt@unsw.edu.au

www.fate.unsw.edu.au/index.htm



lose to two-thirds of the Australian

population lives in the narrow

coastal strip stretching along the
continent’s east coast, between Cairns and
Melbourne. A severe and prolonged drought,
coming on top of several decades of
reduced rainfall, has thrown into question
the security of water supply for that whole
region.

Solving the mystery of this declined in
Australia’s most heavily populated region is
the focus of a major new research effort at
UNSW. The University and the Faculty of
Science have thrown their weight behind a
new UNSW Centre for Climate Change
Research, with a $6 million funding boost
and the aim of becoming Australia’s leading
university in climate change research.

The new centre will bring together some

60 academics from across the university in
an integrated research program addressing
all aspects of climate change, from its
causes to its impact on communities, public
health, the law, the built environment and
the economy.

Its joint directors are two of the best and
brightest Australian researchers in the field,
Professor Matthew England and Professor
Andy Pitman.

Professor England holds a Federation
Fellowship and is internationally known in
climate change research, especially in
understanding its effects and drivers in the
neglected southern hemisphere.

Professor Pitman is an expert in climate
modelling and was the lead author of the
chapter dealing with that issue in the global
report issued by the Intergovernmental
Panel on Climate Change.

CLIMATE CHAMGE I3 AFFECTING OUR RAINFALL
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The new centre will build on the expertise
already housed at the Climate and Environ-
mental Dynamics Laboratory (CEDL). The
climate systems science team is interested
in the nature of past, present, and future
climate states. Using coupled climate
models in combination with available obser-
vations, they study what controls global
and regional climate and climate variability
on time-scales of days, to seasons to
centuries.

Other areas of expertise are: assessing
the impact of land use on climate, climate
extremes and abrupt climate change;

the influence of circulating ocean currents
on climate variability and climate change,
with a particular focus on Australia and
the Southern Hemisphere; human sources
and natural sinks of carbon dioxide, with
the goal to examine international policies
required to bring about mitigation of
future climate change; risk assessment,
emergency management and planning for
extreme hazards; climate impacts for
northern Australia; climate change science
and energy policy, including the role of
different energy technologies in shaping
future greenhouse gas emissions.
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Cellular lipid

metabolism

WHO WE ARE
Dr Andrew J. Brown, Dr H. Robert Yang

ABOUT OUR RESEARCH
Dr Brown'’s laboratory is interested in:

m revealing new insights into the way our cells balance
their cholesterol levels;

m the link between cholesterol metabolism and cancer.
Dr Yang’s laboratory is interested in understanding:

m the intracellular trafficking of sterols and other
lipid species;

m the biogenesis and metabolism of cellular lipid
droplets/bodies.

MORE DETAIL

Brown laboratory: Cells need cholesterol to grow and proliferate, while cancer is a
consequence of unrestrained cell growth and proliferation. We have exciting new data to
indicate that there may be a fundamental link between cholesterol and cancer which we
are pursuing in the setting of a major killer of Australians, prostate cancer. Our work is also
aimed at uncovering novel processes involved in cellular cholesterol homeostasis. For
instance, we have evidence that an oxysterol (a potent ‘cholesterol’ messenger) works at
multiple levels in controlling cellular cholesterol homeostasis with a special role in protecting
against cholesterol that is newly-made within the cell.

Yang laboratory: Aberrant trafficking of sterols is associated with atherosclerosis and
certain neurodegenerative diseases, whereas accumulation of lipid droplets is a hallmark
of human obesity. Currently, we are examining the roles of oxysterol binding proteins,
AAA ATPases and Niemann Pick C1 protein in sterol trafficking, and their physical and
functional interactions. We are also studying yeast mutants that either lack or accumulate
lipid droplets.

FUNDING
Brown: Prostate Cancer Foundation of Australia,
National Health and Medical Research Council.

Yang: National Health and Medical Research Council,
Ara Parseghian Medical Research Foundation, USA.

CONTACT

UNSW School of Biotechnology and Biomolecular Sciences:
Dr Andrew J. Brown

Ph 02 9385 2005 Fax 02-9385 1483
aj.brown@unsw.edu.au

Dr. H. Robert Yang
Ph 02 9385 8133 Fax 02 9385 1483
h.rob.yang@unsw.edu.au

www.babs.unsw.edu.au/staff_directory/browna.html
www.babs.unsw.edu.au/staff_directory/yangr.html
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ow do professional saxophonists
play so many notes that amateurs
cannot reach in the very high
altissimo sound register? By tuning their
vocal tracts to assist the instrument, they
effectively add another octave or more
to its range.

That recent discovery, by UNSW doctoral
student Chen Jer-Ming, resolves a 25-year
debate among scientists and players of
reed instruments, such as the saxophone
and clarinet.

It means that a player’s own vocal tract
is sometimes more important than the
instrument itself.

The longevity of the debate has been due
to the technical difficulty of making non-per-
turbing, precise, acoustical measurements
inside the mouth during playing — that is,

in a variable, humid environment with very
high sound levels.

Mr Chen demonstrated that professional
players achieve this special effect by
systematically tuning their vocal tracts to
resonate at a frequency close to that of the
desired note. This tuning adds the tract’s
resonance to that of the saxophone, which
allows the instrument to play above its
normal range.

The research revealed that amateur players,
who were unable to play notes in the
altissimo range, did not tune a strong vocal
tract resonance.

The standard range of the saxophone
taught in elementary and intermediate

stages of learning is a little over two and
a half octaves. The altissimo range, used
by experienced players, extends another
octave or two above this.

“Acousticians have long debated whether
and how the resonances of the vocal tract
are involved in the playing of clarinet and
saxophone,” says Mr Chen. “We measured
the resonances of saxophonists’ vocal
tracts directly, while they played. Over the
standard range, there is no simple relation
between tract resonances and notes played.

“However, in the altissimo range, the second
resonance of the tracts of professional saxo-
phonists was systematically tuned slightly
above the desired note. The players who
couldn’t achieve this effect were also those
who couldn’t play in the high range.

“Over the standard range, a resonance

of the air within the saxophone determines
the note played: you press the right keys
and the right note — usually - comes out.
But for the altissimo range, the sax’s own
resonances are weak and to play up there
you need to make the resonances of your
own vocal tract stronger so they can assist
those of the instrument to produce the
desired note.”

Although the effect was shown in the
saxophone, similar effects are likely to be
important in other single and double reed
instruments, whose players also report the
importance of the tract for special effects,
including high register playing.
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Evolution and

ecology

WHO WE ARE
Evolution & Ecology Research Centre. Research group leaders: Peter Banks, Russell
Bonduriansky, Steve Bonser, Rob Brooks, Emma Johnston, Angela Moles, Alistair Poore.

ABOUT OUR RESEARCH

Most of our research is at the fertile intersection
between the study of how organisms interact with their
environment (ecology) and the way in which these
interactions effect adaptive change across generations
(evolutionary biology). Major projects address life-
histories, predator-prey and plant-herbivore interactions,
sexual selection, communication, the biology of ageing,
biological invasions and evolutionary ecotoxicology.

MORE DETAIL

Evolution, the force responsible for all biological diversity, always occurs within the context
of ecological interactions between an organism and its environment. Approximately half
the researchers in the School of Biological, Earth and Environmental Sciences (BEES), plus
researchers from the schools of Biotechnology & Biomolecular Sciences and Mathematics
have joined forces in the newly-established Evolution & Ecology Research Centre. This is

a UNSW Strategic Initiative funded to build on existing research excellence and to establish
a new graduate program in Evolution and Ecology. We offer PhD and MPhil enrollment in
this program.

Research at the interface of evolution and ecology is currently generating crucial and original
insights and applications in environmental and global change science, the study of biological
invasions, biodiversity, the genomic and phenomic revolutions, medical sciences, psychology
and psychiatry, crop and livestock production.

Our commitment to field research is supported by excellent field facilities. BEES directly
manages two field stations: Cowan and Smiths Lake field station, and plays a prominent
role in the management and activities of Fowlers Gap Arid Zone Research Station, and
Sydney Institute of Marine Science (SIMS) at Chowder Bay. A communal Molecular Ecology
& Evolution Facility (MEEF) is equipped for DNA extraction, amplification and visualization
as well as extraction of ancient DNA. We also have access to the Clive and Vera Ramaciotti
Centre for Gene Function Analysis which includes a DNA sequencing facility.

FUNDING
Core funding is from the Australian Research Council and the UNSW Vice-Chancellors
Strategic Priorities Funding.

CONTACT

Associate Professor Rob Brooks, Director
Evolution & Ecology Research Centre:

Ph 02 9385 2587 Fax 02 9385 1558
rob.brooks@unsw.edu.au.

www.eerc.unsw.edu.au

School of Biological, Earth and Environmental Sciences
www.bees.unsw.edu.au
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Q drug commonly used to treat
tuberculosis enhances psycho-

logical treatment of fears and
phobias, researchers at the UNSW School
Psychology have found. The drug, antibiotic
D-cycloserine (DCS), is sold commercially
under the brand name Seromycin and has
been approved by the Therapeutic Goods
Administration Australia.

The study, involving 56 people diagnosed
with social anxiety disorder, found that
those who took 50 mg of DCS orally before
a clinical therapy session reported a greater
reduction in anxiety symptoms, dysfunction-
al thoughts and life-impairment one month
after treatment compared to a control group.

The study is the first of its kind in Australia
and the largest and most comprehensive of
its type worldwide. Study participants took
the medication an hour before receiving
“exposure therapy” in which they learnt to
confront their fear in a safe environment.
The control group also received exposure
therapy but were given a non-active placebo.

An anxiety disorder is a catch-all term
covering different kinds of pathological
anxiety, fears and phobias that may impair
people’s normal daily routines. People with
social anxiety disorder, which is also known
as social phobia, experience an intense
fear of being negatively evaluated by others
or of being publicly embarrassed in social
situations.

The Australian actor and comedian, Garry
McDonald, has spoken frankly about his
long history of social anxiety, stemming from
a panic attack he had at the age of 22:
“The anxiety would paralyse me with fear.

| started to get extremely fearful and | found
it difficult to push through that — it was like a
sort of wall, almost like a straitjacket — | was
so frightened. Suddenly there was this thing
sapping me of all energy and all sorts of
cognitive skills — it was terrifying — and the
next thing is, you start to get suicidal.”

The breakthrough follows earlier US
research revealing that DCS is a successful
adjunct in the psychological treatment of
fear of public speaking and a fear of heights.

“DCS isn’t usually prescribed for mental
health issues but our research confirms
other studies that have revealed that DCS
has a handy side effect: it opens up the
learning centres of the emotional brain,”
says UNSW psychologist and study author,
Dr Adam Guastella.

The team included such leading researchers
from the School of Psychology as Professor
Mark Dadds and Professor Phil Mitchell
from the School of Psychiatry and builds on
research by Rick Richardson and Jaqueline
Cranney.

The researchers stress that the drug has no
independent anti-anxiety effects on its own.
“DCS isn’t a magic pill that can take away
people’s fears,” says Dr Guastella. “Its effect
is to enhance what happens in therapy.”
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Molecular-scale biosensors

and responsive materials

WHO WE ARE:
Molecular Devices Research Group.

ABOUT OUR RESEARCH

We aim to make biosensors and other functional
devices from molecular-scale building blocks.
Biosensors allow anyone to detect species - such
as disease-markers, pathogens and environmental
pollutants - simply by placing a dipstick-like device
into the sample to be analysed. Other devices being
developed are molecular magnets for data storage
and switchable surfaces for biomaterial applications.

MORE DETAIL

Imagine if you could go to the doctor and be told instantly whether your sore throat is due
to a bacterial or viral infection, and so whether it can be treated with antibiotics. Or imagine
you could simply dip a device in a glass water to tell you whether it was safe to drink.
Diabetics already use such a device, a blood glucose biosensor that gives a result in sec-
onds. The key component of a biosensor is a biological molecule that will bind selectively
with what you want to detect, the analyte. Suitable molecules include enzymes, antibodies
and DNA. To turn this into a device requires a way of monitoring the interaction between
the molecule and the analyte, and turning this into an electronic signal the end-user can
see, known as signal transduction. Common transducers are electrodes and optical devices.
This exciting idea of using biological molecules as the basis of an analytical device anyone
can use can be applied to many purposes. We are doing just that. We are developing the
next generation biosensors for pesticides in water samples using antibodies coupled to
electrodes, biosensors for monitoring protease enzymes as a marker of disease and infection
using optical devices. Our focus is to use molecular-scale building blocks to build the
biosensors and other responsive materials. This often entails developing new molecular-scale
materials. We have developed conducting sheets a single atom thick, molecular wires and
molecular units that spontaneously form nanoporous solids. The applications extend far
beyond biosensors to molecular magnets for data storage and the production of magnetic
films, gas sensing, labels for biological molecules, biomaterials and smart surfaces that
change their properties on receiving a given stimulus. The multi-disciplinary nature of this
research prompts us to venture far beyond our walls within UNSW and further to the new
nuclear reactor at NSW, the new Australian Synchrotron and universities and companies
across Australia and internationally.

FUNDING
ARC discovery and linkage grants; ARC Centre of Excellence in Functional Nanomaterials;
Australian Nuclear and Science and Technology Organisation; direct industrial funding.

CONTACT

Professor J. Justin Gooding

UNSW School of Chemistry:

Ph 02 9385 5384 Fax 029385 6141
justin.gooding@unsw.edu.au

www.chem.unsw.edu.au/research/



Nanoelectronics

WHO WE ARE
Department of Condensed Matter Physics.

ABOUT OUR RESEARCH

Microelectronics has changed our world drastically
through computers, mobile phones, DVD players

and the internet. Nanoelectronics is the next step,
harnessing the power of new fabrication technologies
and guantum physics to build ultra-small electronic
devices.

MORE DETAIL

The driving force behind the expansion of the microelectronics industry has been the

ability to pack ever-more features onto a silicon chip, achieved by continually miniaturising
the size of the components. But as devices get smaller and smaller two problems emerge.
First, as devices get smaller the laws that determine how they operate change from the famil-
iar classical physics to the counter-intuitive and unpredictable quantum physics. Second,
after 2015 there is no known technological route to reduce device sizes below 10nm. We are
addressing both of these problems. Professor Michelle Simmons is

developing revolutionary new techniques for building silicon devices atom-by-atom, using

a combination of scanning tunnelling microscopy and atomic precision crystal growth.

Her team has achieved major milestones: incorporating a single phosphorus atom in the
silicon surface with atomic precision; a technique to make four-terminal electrical contact to
STM-patterned devices once removed from the microscope environment; and to correlate
electrical device characteristics with dopant placement. Professors Hamilton, Micolich and
Newbury are studying nanoscale quantum electronic devices, which harness the quantum
properties of electrons, as well as organic semiconductor devices which offer flexible new
approaches to electronics.

FUNDING
Australian Research Council: Discovery, Linkage and Fellowship grants since 1991;
US Semiconductor Research Corporation; US Army Research Office.

CONTACT

Professor Michelle Simmons, FAA:
Ph 02 9385 6313
michelle.simmons@unsw.edu.au

Professor Richard Newbury
Ph 02 9385 4557
rn@newt.phys.unsw.edu.au

Professor Alex Hamilton
Ph 02 9385 5736
alex.hamilton@unsw.edu.au

Dr Adam Micolich
Ph 02 9385 6132
mico@phys.unsw.edu.au

UNSW School of Physics
Fax 02 9385 6060

www.qgcaustralia.org/bio/staff_simmons.php/
www.phys.unsw.edu.au/QED




H SCIENCEUNSWRESEARCH

Improving first impressions:

brain injury rehabilitation

WHO WE ARE
The UNSW neuropsychology rehabilitation initiative; Professor Skye McDonald.

OUR RESEARCH

This program has revealed how problems in communi-
cation skills, emotion processing and social understand-
ing arise as a result of severe brain damage. We aim

to find new ways to treat these deficits and to improve
the lives of people with brain injuries and their families.

MORE DETAIL

For every motor vehicle accident death, another three people survive but experience
significant brain trauma. They can live a normal life span but with serious disabilities, many
of them invisible. They may have normal physical strength and dexterity and good
perceptual skills and language, and appear to have recovered well. But their injuries can
result in profound changes to temperament, social skills and the ability to interact
successfully. Such difficulties are commonly ascribed to “personality” and seen as being
the person’s “fault”. Actually, they reflect damage to essential systems in the brain and their
consequences are profound. Unemployment, family stress, relationship breakdown and
social isolation are all too common. With colleagues at the University of Sydney, we have
been examining methods for improving social skills after severe traumatic brain injuries, by
applying techniques used successfully in schizophrenia and autism. We focus specifically
on the ability to make a good first impression, as this is all-important when meeting new
people, succeeding in job interviews and so on.We use a variety of approaches, including
classical psychological techniques for training and reinforcing skilled social behaviour to
provide a well-learned repertoire of “good” social skills. Other strategies help them better
monitor and regulate their behaviour, and techniques to improve the ability to read social
signals — such as facial expressions, body movements and gesture. This means the person
is better able to respond to others and use feedback to modify their own behaviour when
necessary. A randomised control treatment program showed significant improvements in
spontaneous social behaviour and in ability to recognise emotions in others. A new program
aims to determine whether social skills training can be enhanced by working with family
members as well, to improve their understanding of how problems arise. Other ongoing
research is applying advances in social neuroscience regarding how the brain processes
emotion, to develop even better techniques for improving social skills and emotion
recognition in people with brain damage.

FUNDING
ARC Discovery grants as well as NH&MRC project grants.

CONTACT

Professor Skye McDonald
UNSW School of Psychology:
Ph 029385 3029
s.mcdonald@unsw.edu.au

www2.psy.unsw.edu.au/Users/Smcdonald/
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ome of us sing; some of us dress

up; others just get tough. It’s a

jungle out there and we do it with
one thing in mind — finding a mate. But what
cost does putting on a show have in our
later years?

Dr Rob Brooks, the founding director of
the new UNSW Centre for Evolution and
Ecology, has a passion for understanding
the how and why of sexual attraction
and evolution.

“One of the most expensive things that
organisms do is to attract mates and
reproduce with them,” says Dr Brooks. “If
you want to invest a lot into reproduction it
comes at a cost to your survival.”

Dr Brooks observed this live-fast, die-young
link by studying guppy fish. He noticed that
the offspring of the prettiest males died
much earlier than others. It has everything to
do with the competition between individuals
to reproduce, before the effects of ageing
take hold.

“As we age all sort of genes can have
late-acting side effects. This includes genes
that make you very attractive and shunt

a lot of energy into helping attract a mate,
but have a cost that is only exacted after
you reproduce. So it causes the deteriora-
tion of the individual, but it doesn’t neces-
sarily come at a huge cost to individual
fitness.”

But this is only the tip of the iceberg: “There
is so much that we are yet to know about
how natural selection shapes those patterns
of ageing,” he says.

Various UNSW researchers are studying
several aspects of ageing, such as the
consequences of an ageing population

on our social and economic make-up, and

the biomedical impacts of age. The Centre

plans to draw on that expertise to examine

the relationship between ageing and natural
selection in more detail.

“We see ourselves as being a third pillar of
ageing research, looking at the fundamental
biology of why we age, the nature of ageing
and interventions that might prevent it. We
have researchers looking at ageing from the
mitochondria in our cells right through to
the role of sexual behaviour. Various labs are
looking at the question of how males and
females age at different rates. Why do we
get different types of late onset diseases, or
why we have different expected life spans?”

Another area of research at the Centre is
evolutionary eco-toxicology, examining the
role of pollutants in evolution and ecology.
“We want to examine how the toxic pollu-
tants that occur in our waterways influence
the evolution of organisms, including
invasive species.”

The Centre aims to build the University’s
already excellent research reputation

at the interface of evolution and ecology by
drawing together researchers from various
schools. It will also be a training ground

for a new wave of scientists who better
recognise the need to work with colleagues
from different fields, by providing training
from a number of research schools.
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Genetics and

cell biology

WHO WE ARE
Scientia Professor lan Dawes, Professor Bill Ballard and Professor Marc Wilkins.

ABOUT OUR RESEARCH

lan Dawes: We study the mechanisms whereby cells
regulate gene expression under a range of important
conditions including cellular responses to oxidative
stress, cell differentiation, control of one-carbon
metabolism, and pre-mRNA splicing.

Bill Ballard: We link DNA variation with mitochondrial
metabolism and whole organism activity/survival.
Mitochondria are the “powerhouse” of the cell and
produce about 85% of our energetic requirements.

Marc Wilkins: Having defined the proteome in 1994
and coined the term, we continue to ask large-scale
questions about protein function. We are currently
examining the role of protein-protein interactions in the
proteome, which can be called interactome research.

MORE DETAIL

lan Dawes: We are interested in the regulation of gene expression, functional genomics and
systems biology. This involves a combined molecular, genomic and biochemical approach.
It uses microarray and high throughput robotic techniques widely and has direct access to
the genome-wide set of yeast deletion mutants.

Bill Ballard: We study mitochondria to find out why individuals are more or less physically
active, determine how organisms age and establish when species will respond differentially
to environmental change. We are driven by questions of community interest and attack
these questions with current theory and cutting-edge technology.

Marc Wilkins: We are investigating: what the interactome looks like and how can it best be
visualized; protein complexes and how they can be separated; the role of post-translational
modifications in the interactome; how, when and why proteins interact with each other.

We use a combination of proteomic and bioinformatic techniques, analysing samples from
numerous biological systems.

FUNDING
National Institutes of Health; National Science Foundation; Australian Biological Resources
Study; National Health and Medical Research Council; Australian Research Council.

CONTACT
UNSW School of Biotechnology and Biomolecular Sciences:

Professor lan Dawes
Ph 02 9385 2089 Fax 02 9385 1050 i.dawes@unsw.edu.au

Professor Bill Ballard
Ph 02 9385 2021 Fax 02 9385 1483 w.ballard@unsw.edu.au

Professor Marc Wilkins
Ph 02 9385 3633 Fax 02 9385 1483 m.wilkins@unsw.edu.au

www.babs.unsw.edu.au/research/index_research.html
billb.babs.unsw.edu.au/



Conservation genetics
and molecular ecology

WHO WE ARE
Molecular Evolution and Ecology Facility - Evolution & Ecology Research Centre.

ABOUT OUR RESEARCH

As molecular ecologists we use genetics as a tool to
study and manage biodiversity, including a wide range
of animals and plants. This involves field collection,
molecular analysis in the laboratory, as well as computer
modelling. Our results aid the conservation of endan-
gered species and the control of pest and introduced
species. We also analyse general evolutionary questions
such as: “Why do dolphins appear to help each other
to pass their genes on, instead of selfishly looking after
their own genes?”

MORE DETAIL

Molecular ecology is the use of genetic analyses to investigate how wild organisms

live, studying questions such as: the relationship between different populations or species;
which individuals reproduce best; how much dispersal there is between populations; and
whether groups of individuals are families or unrelated. These methods provide powerful
insights across the entire range of life. We study a huge range of species: koalas, dolphins,
rats, bats, quolls, bettongs, starlings, flies and plants. Our work involves field studies,
laboratory molecular work, and computer modelling of populations and genes. We develop
and test new theories, as well as producing results which assist the conservation of the
species. Our work in endangered and threatened populations includes: testing molecular
tools for examining wild populations; defining conservation management units; and checking
whether threatening processes reduce genetic variation. We also work on invasive or
over-abundant populations, such as starlings that are invading Western Australia, where
we are using genetics to track the source of the invasion, so that control methods can

be better directed. Even native species can sometimes have overabundance problems in
some of their populations and we are we are investigating hormonal control of fertility in
some overabundant koala and kangaroo populations.

FUNDING

Australian Research Council (Discovery and Linkage); conservation and agriculture agencies;
philanthropic trusts such as Scott Foundation, Seaworld, National Geographic; conservation
NGOs; and collaboration with a biotechnology company.

CONTACT

Associate Professor Bill Sherwin
Ph 02 9385 2119
w.sherwin@unsw.edu.au

Professor Des Cooper
Ph 02 9385 8233
des.cooper@unsw.edu.au

Dr Karen Firestone
kfirestone@unsw.edu.au
Ph 02 9385 3446

UNSW School of Biological Earth & Environmental Science:
FX 61 2 9385 1558

www.bees.unsw.edu.au/school/staff/sherwin/sherwinresearch.html
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How the brain controls

relapse to drug seeking

WHO WE ARE
Dr Gavan McNally, UNSW School of Psychology.

ABOUT OUR RESEARCH

Drug addiction is a chronic, relapsing conditioning.
Most drug users seeking treatment will relapse within
a year. We are using an animal model of drug-seeking
to study how the brain controls this relapse, and
particularly the role played by context.

MORE DETAIL

Drug addiction is a major health and societal problem in Australia. It poses significant
burdens on addicts, their families and communities. Prolonged drug use is associated with
increased rates of physical health problems, mental health problems and crime. Context

is an important component of relapses. “Achilles’ Heel” situations where relapse is more
likely include bars or pubs, stressful situations, or even people previously associated with
drug-taking. We are studying the brain mechanisms of how contexts regulate relapse to
drug-seeking. We use a variety of approaches from neuroscience to study protein and gene
expression in the brain, as well as to monitor neurotransmitter release, during relapse to
drug seeking. Our goal is to identify the parts of the brain that mediate relapse and the
neurotransmitters as well as the contributing neuropeptides. We have shown that the hypo-
thalamus is one brain region important for contextual control over relapse. The top image
shows a section through the hypothalamus taken during relapse to drug-seeking. The
bottom image shows a high magnification image of the hypothalamus during relapse. The
green marker stains for the neuropeptide orexin, an important neuropeptide controlling
motivated behaviour. The red marker stains for the c-Fos protein, a transcription factor
indicating that the cell was active during relapse (cells expressing only this marker are
indicated via arrowheads). The yellow marker, a product of the co-expression of the red
and green marker in the same cell, is only observed in cells which express orexin and c-Fos,
showing that these cells were active during relapse (indicated by the arrows). Our research
indicates that the actions of orexin in the lateral hypothalamus are important to understand-
ing relapse. This approach can tell us not only about which regions of the brain contribute
to relapse but also which specific cells in specific brain regions contribute. A better under-
standing of relapse is needed for the rational design of novel approaches to preventing it.

FUNDING:
National Health and Medical Research Council project grant.

CONTACT:

Dr Gavan McNally

Ph 02 9385 3044 Fax 02 9385 3641
g.mcnally@unsw.edu.au
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en with flat feet were once
routinely rejected as Army recruits
on medical grounds, and parents

often worried that kids with flat feet might
have trouble playing sport.

But a new study suggests those concerns
were misplaced: in fact, children with flat
feet - or reduced arch height - perform bet-
ter than average in some physical activities.

They can jump up to 15 per cent higher
than average, for example, in a standard
vertical jump test, as the study of 54 Sydney
schoolchildren aged 9 -12 years found.

The highly detailed comparison between
27 flat-footed children and 27 children with
normal arched feet also found those with
flat feet had significantly stronger lower calf
muscles, according to Ms Dara Twomey,

a UNSW biomechanics researcher.

The tests, performed in the university’s
sophisticated Gait Analysis Laboratory as
part of Ms Twomey's doctoral research,
were designed to discover whether flat feet
made any significant difference to children’s
performance of gross motor skills.

The laboratory allows researchers to fim
subjects - fitted with special retro-reflective
markers at key points on their bodies - then
convert and biomechanically analyse the
three-dimensional images on computer.

Ms Twomey found no difference between
the two groups in their ability to balance,

in normal standing, with eyes closed, on

one leg, or on a wobble board.

The only significant performance deficit was
in tests where the children were asked to
hop sideways over a low obstacle as many
times as possible in 30 seconds.

Those with normal arches averaged 52
hops; those with low arches managed only
40 hops.

“Further research is needed to determine
why having low arches helps you to jump
better or why it hinders your lateral hopping
ability,” Ms Twomey says.

“But we now know that in terms of
performance outcomes there’s no major
disadvantage in having low-arched feet.”

“All the medical evidence gathered over
the past 30 years now clearly suggests
that people with flat feet tend not to suffer
any more foot problems than others overall.
Some individuals with rigid flat feet, however,
may need treatment for pain.”

Most children are born with flat feet then
develop a raised arch on the inside of the
foot as they grow. Persistence of flat feet
into later childhood often runs in families.




H SCIENCEUNSWRESEARCH

Antarctic

astronomy

WHO WE ARE
Antarctic Astronomy Research Group

ABOUT OUR RESEARCH

The coldest, driest and most stable weather conditions
on our planet occur over the summits of the high
Antarctic plateau. Our aim is to develop this potential to
conduct the most sensitive observations of the cosmos
that are possible from the Earth, in order to better
understand the processes that lead to the formation

of planets, stars and galaxies in the Universe.

MORE DETAIL

The Antarctic plateau provides a remarkable environment, unique on the Earth. The
conditions would permit the deepest and most sensitive observations of space from our
planet, across optical, infrared and millimetre wavelengths. However, it is also a challenging
environment, requiring innovative engineering solutions before telescopes that could take
advantage of these conditions can be built. The Antarctic astronomy research group at
UNSW has taken the global lead in demonstrating that Antarctica can indeed be used for
the highest quality astronomy. We have developed a series of automated observatories
that are able to make measurements of the site conditions, and be operated remotely from
back at UNSW. These have allowed us to verify that the Antarctic plateau does indeed
provide the best conditions for a wide range of astronomical observations from the Earth.
We are also pioneering the development of new telescopes to be built there, in order to
make optimal use of these conditions.

Recently we have embarked upon two major new projects. The first, supported by the
ARC, is to develop an automated observatory which will function on the very summit of the
Antarctic plateau, the 4,200m high Dome A. Called PLATO (for PLATeau Observatory), it

will be taken there by a Chinese expedition as part of an ice traverse during the International
Polar Year. The second project, supported through the government NCRIS program, is the
design of the PILOT telescope (Pathfinder for an International Large Optical Telescope), a
2.4m-sized optical and infrared telescope for the French/Italian Concordia station at Dome
C. Both Dome A and Dome C lie within the Australian Antarctic Territory.

FUNDING

Australian Research Council Discovery Proposal grants (and their equivalent) since 1996;
Australian Antarctic Research grants since 2000; NCRIS (National Collaborative Research
Infrastructure Strategy) 2007.

CONTACT

Professor John Storey

Professor Michael Ashley

Associate Professor Michael Burton
Dr Jon Lawrence

UNSW School of Physics:

Ph 02 9385 4553 Fax 02 9385 6060
jacara@phys.unsw.edu.au

www.phys.unsw.edu.au/jacara/
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Biomechanics of

impact injury

WHO WE ARE
Biomechanics Research Group;
Associate Professor Andrew MclIntosh and Dr Bertrand Frechede.

ABOUT OUR RESEARCH

We are studying the causes of injury in impact situations
- such as sport, recreation and transport - as well as
methods to prevent injury. Biomechanics utilizes meth-
ods from engineering and medical sciences to quantify
and explain the effects of loads on the human body.
Current research is examining helmets for pedal and
motor cyclists, helmets for jockeys, head supported
systems for defence forces and injuries in rugby union
football.

MORE DETAIL

Biomechanics is an important discipline that provides methods for studying the dynamics

of the human body, for example, human movement, human-machine-interaction, and the
function of medical devices. In a suite of projects the biomechanics research group is
studying the biomechanics of impact injury that arise in transport, recreation and sport.

Our wide-ranging research interest are reflected in the variety of public, private and industrial
funding sources that support us. The research group is located in the School of Safety
Science and has staff and students from engineering, biomedical engineering, and sports
science.

In 2007 the research group commenced projects examining pedal cycle, motor cycle and
jockey helmets. The projects are studying the dynamics of the impacts, injury and the
performance of current helmet designs. In 2006 a project was commenced to study the
causes of neck injury in rollover car crashes and develop occupant safety systems. These
projects require the development of computer simulations of impacts, lab methods and
accident reconstruction approaches. The group is also continuing its work on injuries in
football by using video analysis to study impacts in tackles.

FUNDING

Australian Research Council Discovery grant 2006-2008; ARC Linkage grant 2007-2009; the
FIA Foundation; Racing NSW; the Australian Rugby Union; the International Rugby Board;
and, DSTO.

CONTACT

Associate Professor Andrew Mclintosh

Director of the Biomechanics and Gait Laboratory
UNSW School of Safety Science

Ph 02 9385 5348 Fax 02 9385 6190
a.mcintosh@unsw.edu.au

www.safesci.unsw.edu.au/research/biomechanics.html
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ustralia is blessed by an abundance
A of mineral riches and, right from

the early colonial gold rushes, it has
profited greatly from them.

One of the emerging areas of global
demand is for light metals, especially to
improve the energy efficiency of motor
vehicles and aircraft and reduce costs. As
a result, prices have soared for aluminium,
titanium and magnesium — all of which
Australia can produce in large quantities.

So it's no surprise that the Australian
Government has strongly supported
research in this important field of industry.
The national Centre of Excellence for
Design in Light Metals, formed in 2005, is
the second largest such centre ever funded,
and our strength in materials science has
seen UNSW feature prominently in its multi-
university collaborative network.

The centre will receive total funding of $21
million up to 2010 will take a fresh market-
driven approach to its research agenda
according to the Centre’s Deputy Director,
UNSW Professor Michael Ferry.

The industry already generates some

$15 billion of wealth every year, two-thirds
of that accounted for by exports, but
there’s plenty of room for growth.

“We aim to expand Australia’s light metals
industry by making light alloys such as
aluminium, magnesium and titanium more
competitive,” says Professor Ferry. “We
see opportunities to increase the use of
light metals in the automotive, aircraft,
aerospace, packaging and construction
sectors.”

Light metals can be made more competitive
to competitor materials such as steel and
plastic by improving their strength and dura-
bility, and creating new light metals and
composites, he notes.

Another of the Centre’s chief investigators
is Professor Mark Hoffman, while Professor
Alan Crosky and Dr Sammy Chan are
associate investigators — all of them are
from our School of Materials Science and
Engineering.

“We use a ‘design-directed’ approach to
our research agenda to maximize the
competitiveness of light metals and metal
hybrids,” says Professor Hoffman. “We

ask ourselves, ‘where’s the best market
opportunity for a new or better light metal
product?’. That means starting with the
‘answer’ the market wants and focusing our
research work to ask relevant design and
innovation questions.”




H SCIENCEUNSWRESEARCH

Nanomaterials and
nanotechnologies

WHO WE ARE
Sri Bandyopadhyay, Sammy Chan, Sushil Gupta, Mark Hoffman, Sean Li, Valanoor
Nagarajan, Paul Munroe and Yong Zhao.

ABOUT OUR RESEARCH

The study of nanomaterials has always been one of the
key research areas in the School of Materials Science
and Engineering. Studies span from synthesis and
applications of nanoparticles, carbon nanotubes, nano-
structured wires and tapes, to nanoscale ferroelectrics
and piezoelectrics, nanocoating and bulk materials with
nanocrystalline sizes.

MORE DETAIL

Nanotechnology is the design, fabrication, characterisation and utilization of materials,
structures and devices, which are less than 100 nanometers in at least one dimension.
Nanomaterials, because of their very small sizes, display an array of novel attributes.
They respond to light, mechanical stress and electricity quite differently from micron-

or millimeter-size materials. They show great promise with many strategic technological
advances that will change the ways that we use materials. Our fields of interest include:

= Development of superhard nanocomposites coatings

W Ceramic-based coatings with a hardness approaching diamond using film
deposition techniques. They contain nanocrystalline grains in an amorphous matrix.
Development of advanced diluted magnetic semiconductors for spin transistors
Investigating the subtle Interplay between competing/cooperating superconductivity
and magnetism in YBa2Cu307-x with nanotechnology

B Hydrogen storage in carbon nanotubes.

I Nanostructured nickel oxide and hydroxide for high-performance rechargeable
alkaline nickel batteries and supercapacitors.

 Nanometric particulate reinforced aluminium matrix composites for high
temperature uses.

FUNDING

Australian Research Council Discovery Grant; Department of Education and Training
International Science Linkage Grant; Hong Kong Science and Innovation Fund;
Commonwealth Scientific and Industrial Research Organisation.

CONTACT

Dr Sammy Chan

UNSW School of Materials Science and Engineering
Ph 02 9385 4441 Fax 02 9385 5956
sli.chan@unsw.edu.au

www.materials.unsw.edu.au/research/researchareas.html



The Hawkesbury
Forest Experiment

WHO WE ARE:
Professors Mark Adams and Ross McMurtrie.

ABOUT OUR RESEARCH

As a result of climate change, Australia’s trees in 50
years’ time will be growing in a hotter world with higher
carbon dioxide (COz2) levels and different rainfall. \We are
part of an international research team that has planted
gum trees inside large plastic tent-like chambers

that simulate the climate of the future. The Hawkesbury
Forest Experiment has been established at Richmond,
in western Sydney, to investigate how rising CO2 and
reduced rainfall will affect Australia’s forests.

MORE DETAIL:

The centrepiece of the experiment is a set of 12 chambers that are CO2-controlled and
temperature-controlled and can house whole trees up to 10m tall. This unique facility,

the first of its type in Australia, represents the first large-scale field experiment on impacts
of high CO2 and water supply on eucalypts. Rising CO2 concentrations in the atmosphere
should stimulate forest growth. However, the increase in productivity may be smaller than
expected because Australia’s forests grow in some of the most nutrient-poor soils in the
world and experience frequent droughts. Because plants tend to use water more efficiently
at high CO2, water flow to groundwater and to streams and rivers may increase. On the
other hand, tree canopies may be denser at high CO2, which will tend to increase tree
water use. The overall impact on stream-flow and groundwater recharge will depend on
the balance between these two effects. Research on tree growth, water use and nutrition
is being conducted by a team of scientists from the University of Western Sydney, University
of Technology Sydney, Swedish University of Agricultural Sciences, Macquarie University
and NSW Department of Primary Industries. Data from experimental studies will be used to
develop computer models that predict growth, carbon storage and water use of eucalypt
stands growing under climate change.

FUNDING

The experiment is supported by a $1.4 million grant from the Australian Greenhouse
Office and uses tree chambers worth $2 million on free loan from the Swedish University
of Agricultural Sciences, which we gratefully acknowledge.

CONTACT

Professors Ross McMurtrie and Mark Adams

UNSW School of Biological, Earth and Environmental Sciences:
Ph 02 9385 2067 Fax 02 9385 1558
r.mcmurtrie@unsw.edu.au

m.adams@unsw.edu.au

www.bees.unsw.edu.au/school/staffacademic.html
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Sustainable materials

processing research

WHO ARE WE

Participants: Veena Sahajwalla, Michael Ferry, Alan Crosky, Oleg Ostrovski, Sean Li,
Sri Bandyopadyay, Rita Khanna, Sushil Gupta, Guangging Zhang, N. Saha-Chaudhury,
Alice Antony.

ABOUT OUR RESEARCH

Our research aims to reduce the environmental impact
and enhance community benefits associated with
materials-related industries and related technologies
by developing novel and innovative materials and
processes through world-class research. We also
facilitate the rapid transfer of technology by addressing
the scientific and engineering barriers to technologies
for transforming industry. In addition to focusing on
fundamental science and long-term futuristic research,
we also work with materials industries to apply the
research strengths of UNSW to enhance sustainable
development.

MORE DETAILS

Our research includes the development of novel concepts that will lead to environmental
and social benefits and also make contributions towards economic benefits. These concepts
are based on the underlying principle that materials used in our lives can be produced and
used in a sustainable manner. The research in our sustainable materials program includes
new recycling technologies, new processes and materials and use of resources that are
waste or renewable so that as a society we are able to meet the demands today and into
the future. We investigate “whole life-cycle” in terms of resource materials, production
processes and sustainable solutions for disposing the waste from both production processes
and the products themselves. It is only by embracing the entire life cycle of materials and
products, from start to finish, that the opportunities for sustainability can be realised. Our
research work is strongly oriented towards creating opportunities for industries in innovative
materials, processes and products that the market wants, and that are economically
attractive and environmentally friendly. The research targets the development of sustainable
materials and processes to support the strategic requirements of industry sectors including
aluminium, building, construction, manufacturing, mining, steel and transport.

FUNDING

ARC Discovery, ARC Linkage, ARC COE, industry funding and research collaborations with
industries in Australia and overseas, including Anglo Australia, BlueScope Steel, Cement
Australia, LKAB, Mittal Steel, Nippon Steel, OneSteel, POSCO, Rio Tinto Aluminium, Ruukki
Steel, Shinagawa Refractories Australasia and TEMCO.

CONTACT

Professor Veena Sahajwalla, Director

Sustainable Materials Processing Program,

UNSW School of Materials Science and Engineering:
Ph 02 9385 4426 Fax 02 9385 4471
veena@unsw.edu.au

www.materials.unsw.edu.au/people



Al

ustralians consume millions of
A bottles of mineral water every year

with barely a thought about where
that water comes from: below the ground.

Despite being the world’s driest inhabited
continent and facing a water crisis,
Australia’s groundwater reserves are vast
but poorly understood.

That is starting to change, however, with
the birth of a new water research team
at UNSW - thanks to $1 million worth of
generosity from a Sydney business
executive, Mr Gary Johnston, of Jaycar
Electronics.

Professor lan Acworth is the inaugural
holder of the Gary Johnston Chair of Water
Management, and the pioneering new post
is an unusual joint appointment between
two Faculties - Science and Engineering -
with the aim of building up the team as
fast as possible and marrying theory and
practice.

Mr Johnston says he is delighted to be
able to give something back to a country
that has been very good to him: “As

a nation, | think it’s clear that we have
misused or misunderstood many of our
water resources until now and | hope this
appointment marks the start of a new

era of better understanding and better
management of our groundwater reserves
in particular.”

Professor Acworth is one of Australia’s
most practised groundwater researchers,
with 30 years of experience in ground-
water physics and hydrogeology in Britain,
Africa and Australia. His current research
projects include original studies of soil
salinity in western NSW.

“More than 95 per cent of the world’s
accessible water is groundwater,” Professor
Acworth says. “Yet we know precious little
about it and how to manage it. Australia
already pumps vast amounts of under-
ground water for agriculture and inland
cities and towns and we’ve been using it
as if it were a magic pudding that will never
run out.

“There’s an urgent need not only for research
in this area but for public education about
it as well.” Thanks to an additional donation
by Mr Johnston, a special website aimed
at doing just that has been developed. The
Connected Waters website provides not
only a technical meeting point for scientists
and water managers, but extensive
resources, news, links and fact sheets for
students, teachers and members of the
general public.

www.connectedwaters.unsw.edu.au
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Surgery

without sutures

WHO WE ARE
Bio/Polymers Research Group.

ABOUT OUR RESEARCH

Towards sutureless surgery... Surgical sutures, or
“stitches” as they are commonly known, are still the
gold-standard in wound-closure despite having
changed little in over 4,000 years. We have developed
a laser-activated adhesive thin film known as Surgil.ux
that overcomes the disadvantages of sutures.
SurgilLux provides easy wound-closure, prevents fluid
leakage and enhances healing.

MORE DETAIL

Despite their common and long-standing usage, surgical sutures have a number of
problems including scarring, infection and inefficient wound-sealing that can necessitate
surgical re-entry. Current commercial surgical adhesives are gel-like with poor and
incomplete wound closure of low strength. Many are limited in their applications due to
inherent toxicities. In contrast, SurgiLux is a user-friendly thin flm made from biocompatible,
environmentally friendly natural biopolymer. This novel device is activated using a surgical
laser and shows strong wound closure, wound sealing, anti-microbial activity and
enhanced wound healing. A collaboration with colleagues in the USA has recently led to
a combined device that promotes wound healing through the use of a cellular matrix,
impregnated with crucial growth factors and can support stem cell growth. SurgiLux has
been patented by the university and is attracting considerable interest from a number of
international conglomerates. Current research is focused on establishing animal trials and
developing its application to a range of surgical scenarios including nerve regeneration.

FUNDING
Australian Research Council, Discovery Grant 20083,
Australian Research Council, Discovery Grant 2007.

CONTACT

A/Prof. John Foster

UNSW School of Biotechnology & Biomolecular Sciences:
Ph 02 9385 2054 Fax 02 9313 6710
j.foster@unsw.edu.au

www.babs.unsw.edu.au/staff_directory/fosterj.html
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ABOUT US

The Faculty of Science consists of nine Schools (Biological, Earth and Environmental
Sciences; Biotechnology and Molecular Sciences; Chemistry; Materials Science and
Engineering; Mathematics and Statistics;, Optometry and Vision Science; Physics;
Psychology; and Safety Science) and the Department of Aviation. Our resources include
the UNSW Analytical Centre, field research stations at Cowan, Smiths Lake and Fowlers
Gap, and the beautiful Sydney Institute of Marine Science site on Sydney Harbour at
Chowder Bay.

We are the administrative base for the Institute of Environmental Studies and many
research centres, including: the Evolution and Ecology Research Centre; Centre for
Marine Bio-Innovation; Centre for Materials Research in Energy Conversion; the Clive
and Vera Ramaciotti Centre for Gene Function Analysis; NSW Injury Risk Management
Research Centre (IRMRC); Climate Change Research Centre; Centre for Groundwater
Research (jointly with Faculty of Engineering).

We are associated with national Co-operative Research Centres in Environmental
Biotechnology; Vision; Spatial Information; Bushfire; Clean Coal; Greenhouse Gas
Technologies; and Sustainable Tourism.

We are also part of Australian Research Council Centres of Excellence for Mathematical
and Statistical Modelling of Complex Systems; Quantum Computer Technology
(CQCT); Design in Light Metals; and Functional Nanomaterials. As well, we are part

of the National Cooperative Research Infrastructure Scheme and the National Health
and Medical Research Council’s program in Post-traumatic Mental Health.

ABOUT OUR RESEARCH

We have 386 academic staff, of whom 161 are designated research only and 223
who teach as well. We have a constant cohort of about 520 research students

(28% international), of whom about 450 are studying at PhD level. Our annual
research funding income has risen strongly each year, from $19.6 million in 2004 to
$37.8 million total in 2006. Most (55%) of these funds are earned through competitive
grant schemes while a significant proportion is contributed by industry and non-
government sectors (27%).* In the 2008 Australian Research Council Discovery Project
round, we were awarded 41 grants, with a success rate of 29% (Go8 average 23.7%;
all-universities average 21.4%). The faculty's publication rate is also rising strongly,
from 492 DEST weighted publications in 2003 to over 703 in 2006.

[*Percentages based on 2006 figures]

CONTACT US

Office of the Dean
Tel +61 2 9385 7924 Fax +61 2 9385 7920
Second Floor, Dalton Building, UNSW Kensington campus

Associate Dean, Research and International
Roger Read

Tel +61 2 9385 4712 Fax +61 2 9385 6141
rread@unsw.edu.au

Associate Dean, Research Training
Professor Mike Gal

Tel +61 2 9385 4549 Fax +61 2 9385 6060
m.gal@unsw.edu.au

Associate Dean, Strategic Industry Liaison
Veena Sahajwalla

Tel +61 2 9385 4426 Fax +61 2 9385 4471
veena@unsw.edu.au

Prospective student enquiries
Tel +61 2 9385 7788 Fax +61 2 9385 4051
science@unsw.edu.au

Postal
Faculty of Science, UNSW
Sydney NSW Australia 2052

www.science.unsw.edu.au
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