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The Australian Nuclear Science and Technology Organisation
(ANSTO) is the centre of Australia’s nuclear science capabilities
and expertise. We are one of the nation’s most unique and
valued scientific assets, and have a reputation internationally
for undertaking outstanding, innovative scientific research.

ANSTO stands at the edge of a new era, one in which our
nation’s prosperity and the well-being of our citizens are linked
to our ability to compete technologically on the world stage.
The country’s new research reactor — OPAL — is an important
step towards securing Australia’s future in an age of
increasingly sophisticated industrial and medical technologies.

OPAL will be a boon to the national economy — it will enable us
to deliver an enhanced range of products and services to
Australian and overseas collaborators and customers. We wiill
also play an increasingly significant role in improving the health
of Australians through better medical diagnostic tools and
treatments.

OPAL will enhance Australia’s research capabilities, increase
the range of world-class research we undertake — all of which
reflects national priorities — and attract the best international
researchers to collaborate with us.

Since 1958, scientists and engineers have used ANSTO's
nuclear facilities and expertise to increase scientific knowledge
and assist Australian industry. Their efforts have produced
benefits in many areas essential to Australia’s future, including
human  health, agriculture, manufacturing,  minerals,
construction and the environment.

The production of radiopharmaceuticals to help in the diagnosis
and treatment of a range of serious illnesses is one of the
critically important activities ANSTO undertakes. The impartial
advice it provides to government on a range of important
long-term issues, including climate change, power generation
and counterterrorism, is also an essential role of the
organisation.

In the international arena, we contribute to regional and global initiatives that make the world a safer place in which to

live. For example, we advise countries, especially in the Asia-Pacific, on effectively managing radioactive materials for

medical and industrial uses, and storing radioactive waste without compromising the environment or human safety.
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Health

ANSTO's health research addresses techniques valuable in the diagnosis
and treatment of cancer, and Alzheimer’s and Parkinson's diseases. Our
radiopharmaceuticals research aims to improve understanding of disease
progress, improve diagnosis and assist in developing new treatments.

Materials

ANSTO's materials research capabilities cover mechanical testing, structural
integrity and engineering analysis. We assess the remaining life of
structures, buildings, operating plants and facilities. Also, in addition to
ANSTO's internationally renowned expertise in immobilising problematic
radiological waste, the organisation has materials development, processing
and characterisation capabilities, and develops advanced materials for
high-tech industrial applications.

Minerals

ANSTO also undertakes research and provides consultancy services in the
areas of uranium ore processing and radioactivity in minerals processing.
We work with mining companies in Australia and internationally to maintain
the integrity of the natural environment around mine sites and ensure the
safety of mining workers.

Neutron scattering

ANSTO has world-class neutron scattering facilities. Neutrons are ‘tools’ for
investigating atomic and molecular structures, and the properties of matter,
that can be used with complementary technologies such as synchrotron
radiation and electron microscopy. They are used to solve complex research
and industrial problems in a wide range of fields including plastics, minerals,
engineering, pharmaceuticals, electronics and biology.

Neutron scattering techniques are being applied to industrial questions
ranging from residual stresses in power generator turbine blades, to heavy
metal absorption by plants and the design of new drugs. These techniques
will also provide insight into some essential biological processes of the
human body.

Neutrons are generated by ANSTO’s OPAL reactor at Lucas Heights, whilst
Australia's X-ray science will be centred around the Australian Synchrotron
(which produces X-rays) in Melbourne.
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National interest and capability enhancement

OPAL's neutron scattering facilities let scientists look at
biological material to help understand how proteins work
in the body or how a drug does its job.

Neutron beams are being used to measure the stresses
and strains in engineering components like turbines and
brake rotors, to help make them work more efficiently
and for a longer period of time.

ANSTO scientists are using nuclear techniques to better
understand the water cycle in catchments: groundwater
run-off, evaporation, transpiration and rainfall.

By analysing tree rings, ice cores, corals-and sediments,
ANSTO scientists are looking-into ‘climates’ of the past to
better understand potential future climate changes.

ANSTO instruments can detect tiny amounts of materials
and are used for forensics and environmental monitoring.

By understanding the structure of materials at the nano
and molecular levels, ANSTO scientists can alter
materials’ physical properties to, for example, lock up
radioactive waste long-term; produce highly durable
concrete; and quickly grow waste-eating bacteria.

Working with doctors in medical research institutes,
ANSTO is developing new radioactive ‘tracers’ for
early-stage detection of cancers and neurodegenerative
diseases such as Alzheimer's and Parkinson'’s.

ANSTQO's science has helped solve archaeological and
historical puzzles related to bushranger Ned Kelly,
Aboriginal cave paintings, Charlemagne’s crown and
human migration in the Pacific and Indian Oceans.



Some innovations our scientists have devised:

* A water-recycling unit to cut household water consumption by 60%.

* A method enabling drugs to be released into the human body that
target specific organs, at a pace prescribed by physicians to suit the
patient and the disease.

* A method to improve the quality and integrity of knee replacements.

® A process to link pharmaceuticals and radioisotopes within unique
‘cages’ that help with cancer diagnosis.

* Improved cancer-fighting pharmaceuticals with unique abilities to
identify, diagnose and treat tumours.

* A technique for applying a scratch-proof, lightweight coating to
sunglasses, atom by atom.

* Techniques to assist authorities identify illicit nuclear materials hidden
within legal shipments of radioisotopes.

* Software to help mining companies accurately assess environmental
hazards and better protect biodiversity.
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Some major ones are noted below:
OPAL

OPAL, Australia's new world-class research reactor, is helping this country
maintain its advanced position at the frontiers of international science. It is the
centre-piece of the facilities we offer at ANSTO. It provides greatly increased
capacity for irradiation of radioisotopes for nuclear medicine and industry, and
the performance of its neutron beam instruments for scientific research will
rank it as one of the top three research reactors in the world.

National Medical Cyclotron

The National Medical Cyclotron, an accelerator facility adjacent to the Royal
Prince Alfred Hospital, near central Sydney, produces radiopharmaceuticals
used to diagnose heart conditions, neurodegenerative and thyroid diseases,
and cancer. A cyclotron is an electrically powered machine that accelerates
charged particles to high speeds and beams them at a suitable target,
producing a nuclear reaction that creates a radioisotope (an essential part of a
radiopharmaceutical). Cyclotrons produce different types of radioisotopes
than reactors.

Accelerators

The Australian National Tandem Accelerator for Applied Research (ANTARES)
and Small Tandem for Applied Research (STAR) are particle accelerators. They
provide ultra-sensitive radioisotope analysis for environmental studies,
atmospheric research, oceanography, archaeology, bio-medicine and nuclear
safeguards. They are also used to develop new materials technology and

understand the charactegis of materials — biological, geological or
man-made.
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Public information

ANSTO produces regular updates on our science and technology,
has available a range of publications and conducts free site tours.
For bookings, information or for regular updates on our science and
technology, please contact us.

>< PMB 1 Menai NSW 2234
T+6129717 3111 F +61 2 9543 5097
E enquiries@ansto.gov.au 'V www.ansto.gov.au




