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SUMMARY. ANSTO, in partnership with Australian and overseas organisations, continues to make
significant contributions to selected fields of research and development. Major revenue for ANSTO is generated
through sales of radiopharmaceuticals and radioisotopes for medical, industrial, environmental and research
purposes and through neutron irradiation services. Further, ANSTO is actively trying to generate maximum
value from its knowledge and know-how through protection and exploitation of its intellectual property.
Strategic alliances have been developed to further the commercial utilisation of ANSTO know-how in, for
example, delivery systems for tumour treatments, commercial waste remediation and applications of plasma
implantation. The 2000-2001 financial year saw the establishment of an ANSTO business unit called Sulfide
Solutions targeted at better management of environmental issues arising from mining operations. Overall,
ANSTO's capacity to generate value from the application of its knowledge and know-how is being increasingly
acknowledged, the organisation attaining credibility as an international leader in the application of nuclear
science and technology in targeted areas.

1. INTRODUCTION

ANSTO aims to make significant contributions to
international research and development in selected
fields of nuclear science and technology and to be
recognised as an international leader in the
application of knowledge in these fields.
Consequently, ANSTO is committed to encouraging
its staff to undertake innovative, world-class research
and in support of this goal, facilities are developed
and improved to maintain them at the leading edge
and staff development programs are implemented,
interactions with Australian and overseas
collaborators are actively encouraged to ensure the
best team is available to tackle emerging
opportunities. Further, ANSTO is actively trying to
generate maximum value from its knowledge and
know-how through protection and exploitation of its
intellectual property and know-how, including
through the development of start-ups and strategic
commercial alliances. Recent outcomes have
demonstrated the ability of ANSTO to meet the
expectations of our major stakeholders.

2. RESEARCH

Over the last 1 to 2 years, ANSTO staff have made
significant research contributions to international
programs aimed at the understanding of
environmental processes such as global climate
change and amelioration of environmental impact as
well as to projects aimed at radioactive waste.
ANSTO and the Philippines Nuclear Research
Institute (PNRI) used radiotracer techniques to
validate a three dimensional water circulation model
of Manila Bay developed by the UNSW Water
Research Laboratory and carried out within the
framework of an IAEA/Regional Cooperative
Agreement project. The model will be used to
address harmful algal bloom concerns in a wider
program coordinated by the University of the
Philippines and PNRI.

Earth science, climate change and ice-core studies
have benefitedfrom access to the ANT ARES facility
as the measurement of cosmogenic isotopes
beryllium-10 and aluminium-26 and radiocarbon



have extended the range of dating available with an
almost 50% increase in Australian and international
demand for these types of analyses.

Hot isostatic pressing of synroc with surrogate
wastes was demonstrated in the fully remote hot
cells at Argonne National Laboratory-West in Idaho
in the United States under a joint Cooperative
Research and Development Agreement (CRADA).
The final demonstration with full radioactive waste
will take place in October 2001.

ANSTO's development of a novel gas detector for
nuclear particle detection and two-dimensional high-
resolution elemental mapping has provided
Australian materials and environmental scientists
with a new way of studying microstructures and
their composition. This is the first microanalytica!
tool of its type to be developed in Australia

Scientists also carried out mineral characterisation
work at the Argonne National Laboratory Advanced
Photon Source facility in the United States. The
focus was on the use of synchrotron radiation to
determine the location and chemical structure of
natural radionuclides in minerals and associated
radioactive products. The information obtained will
assist in improving processes to better manage the
contained radioactivity.

ANSTO has had a long-standing research and
development effort, in cooperation with the
Australian Safeguards and Non-Proliferation Office
(ASNO), to assist in developing technical measures
to strengthen international nuclear safeguards
programs by detecting undeclared nuclear activities.
Radionuclides with long half-lives, e.g. uranium-
236, are signature radionuclides for nuclear
activities such as uranium enrichment, reprocessing
of spent fuel, and recent military uses of depleted
uranium. Measurement of uranium-236 using
Accelerator Mass Spectrometry (AMS) in a wide
range of environmental samples has allowed better
understanding of the global distribution of this
element. ANSTO has been confirmed in inter-
laboratory comparisons as the leading laboratory for
measurement of uranium-236 at the very low levels
found in the environment.

ANSTO's neutron powder diffraction work
continued to attract international attention. A major
achievement was the pioneering use of joint
neutron/x-ray powder diffraction to determine
crystal and atomic structures, e.g. amino acids and
minerals. In related studies, collaborative research
with Australian industry was undertaken on
problems ranging from the ranking of coal for blast
furnace charcoal to the hydration of cellulose fibres

used in the manufacture of fibreboard. Small and
Ultra Small Angle Neutron Scattering and other
techniques have been used to probe the
nanostructure of materials in order to gain a better
understanding of their properties. One highlight of
this work was the correlation between the porosity
of charcoal and its efficiency in purifying metal in a
blast furnace.

Other neutron studies have focussed on
mesostructured materials. Such materials are
currently the subject of intense Australian and
international research efforts due to their potential
applications in areas such as waste remediation, ion
exchange and molecular separation,
biomedicine/biosensors and catalysis. A provisional
patent application embodying ANSTO's technology
has been filed.

The collaborative research agreement signed in 1998
with the US National Institute of Standards and
Technology (NIST) continued to provide access to
world-class neutron scattering facilities that
complement those at ANSTO. Studies initialed in
1997 with NIST on how shear forces can be used to
control the nanostructure of gels, continued. A
partnership with the Western Australian Petroleum
Research Centre was developed to study the
nanostructure of oil-bearing rocks to lead to a better
understanding of oil recovery. ANSTO is a core
participant in the Cooperative Research Centre for
Polymers and led studies using neutrons and
synchrotron radiation to determine how polymer
chains entangle during the complex manufacturing
processes and how this entanglement influences the
properties of the manufactured item.

An important outcome of ANSTO's collaboration
with the Commissariat a lTSnergie Atomique
(Saclay, France), which began in 1994, was the
further development of neutron scattering techniques
and associated mathematical models for
investigating the structure of porous materials.

Extensive collaboration with Australian University
researchers is also undertaken under the auspices of
AINSE (the Australian Institute of Nuclear Science
and Engineering) a consortium of 36 Australian
universities and the University of Auckland in
partnership with ANSTO. This organisation through
a competitive grant process allows university access
to conduct research in conjunction with ANSTO
scientists to ANSTO's facilities.



3. INDUSTRIAL CONNECTIONS AND SPIN-
OFFS

Sales of radiopharmaceuticals and radioisotopes for
medical, industrial and research purposes generated
revenue of $17.99 million in 2000-01, an increase of
$2 million over the previous year. Export sales grew
by 19%. New products are continually being
researched and developed to continue the growth in
earnings opportunities. ANSTO received general
marketing approval from the Therapeutic Goods
Association (TGA) for the commercial sale of FDG,
which was registered under the tradename FDGen ®
(pronounced efdgen). FDGen® is a very sensitive
metabolic tracer used in the diagnosis and staging of
cancer, in cardiac imaging and in imaging the effects
of certain neurological conditions. It has a half-life
of only 310 minutes so cannot be transported long
distances. FDGen® 's approval was a major
achievement for ANSTO as there are currently only
a few registered manufacturing sites in Europe. A
clinical trial comparing an existing product
previously tested only in Europe, with fiuorine-18
FDG for its specificity in malignant melanoma
detection is currently underway.

Other innovative concepts which are planned to
form the basis of further business development is a
targeted delivery system for tumour treatments
arising out of ANSTO's expertise in sol-gel science.
Preclinical validation studies are currently
underway. Another business development arising
from ANSTO's material science expertise is the PF
process. PI3 is a patented process developed at
ANSTO to produce wear-resistant surfaces in metal
components at low temperatures. PP systems have
been sold by ANSTO to research organisations in
Germany, the United Kingdom, Singapore and
Australia In order to establish the technology for
industrial applications, expressions of interest were
sought from Australian industry to license the
technology. Thirty companies responded and one
has now been selected to work with ANSTO in
commercialising the technology for the industrial
market.

Strategic alliances have been formed to facilitate
commercial waste remediation utilising titanate
ceramics and their derivatives. A tripartite ANSTO,
COGEMA, CEA collaboration is focused on
commercial waste remediation in the United States
based on tailored titanate ceramic/glass composite
waste forms that can be produced by cold-crucible
melting. Also, a further protocol with Russia was
signed to develop a proposal to immobilise Russian
high level radioactive wastes in synroc-based
matrices at a facility in the Russian Federation.

The 2000-2001 financial year saw the establishment
of an ANSTO business unit called Sulfide Solutions,
a spin-off from the Managing Mine Wastes Project
(MMWP) targeted at better management of
environmental issues arising from mining
operations. Sulfide Solutions is now the vehicle for
the delivery of tools and technologies developed
with the Sulfide Solutions Research Project
(formerly MMWP). In operation since July 2000,
the business unit has significantly broadened the
client base serviced by ANSTO and established
industry recognition for its professional delivery of
services and underpinning technologies.

A range of other commercial services are provided
to the mining sector, a current activity being the
installation of a demonstration plant on site at
Ranger to test potential improvements to the
environmental performance of the mine's water
system. The installation of this system follows
laboratory and continuous mini-plant investigations
at Lucas Heights to assess the performance of water
treatment processes for application at Ranger. An
ANSTO pilot plant has also been used to develop
processes for the extraction of rare earths from ore
from Mt Weld in Western Australia The focus was
on the production of high purity rare earth products.
The A.J. Parker CRC for Hydrometallurgy
collaborated with ANSTO on the development of a
solvent extraction flowsheet for the project.

Another Australian mining company, operating in
China, has determined to use ANSTO technology to
prevent arsenic or mercury being released to the
environment during processing of gold ore. The
technology is a product of ANSTO's extensive
research and development work on the stabilisation
of arsenic and other toxic inorganics in complex
waste mixtures.

Work has continued on developing and refining
inorganic ion exchanger technology for selective
removal of species from liquids. One approach is
applicable for removing caesium and strontium from
acidic, radioactive waste streams. This ion
exchanger offers advantages over competing
commercial ion exchanger technologies as it
provides the ability to remove both elements in a
single processing stage. A Patent Cooperation
Treaty application embodying this ANSTO
technology has been filed. In similar work, the first,
three stages of a collaborative research agreement
between ANSTO and Orica Pty Ltd to develop a
new Magnetic Resin-In-Pulp (RIP) process for
uranium and gold applications were successfully
completed.



During 2000/2001 there was a substantial increase in
the volume and value of the neutron irradiation
services for industrial irradiations using HIFAR over
the previous year. This was possible due was due to
a full year availability of the facilities,
improvements in the reliability of the irradiation
facilities, and strong demand for quality irradiation
services. The organisation's gamma irradiation
facilities were also well used to process materials
such as medical devices, human tissue grafts,
microbiological test kits, tropical fruit, and polymers
as well as for sterilising up to 14 million Queensland
fruit fly pupae per week for the agriculture industry.

4. CONCLUSIONS

ANSTO, in partnership with Australian and overseas
organisations, continues to make significant
contributions to selected fields of research and
development. Its capacity to generate value from the
application of its knowledge and know-how is being
increasingly acknowledged, the organisation
attaining credibility as an international leader in the
application of nuclear science and technology in
targeted areas.


