
Dynamic SPECT/CT mouse imaging using MIBI over 3 hours: 
understanding the Pgp mediated clearance of cancer drugs.
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Robertson, USyd/ANSTO
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3-D image of High F18 Flumetamol accumulation (acknowledgement 
GE Healthcare) indicating previously undiagnosed Alzhemier’s disease. 
Robert Williams, Prof. Roger Ordidge (UMelb)  - see NIF Focus Story 3 
for more project details.
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Collaboration, collaboration, 
collaboration! That is what NIF is 
about, it is why NIF was creat-
ed, it is the basis of the case for 
renewal, it is the pivot on which 
our sustainability is based. This 
NIF Quarterly has two great 
research projects, great exam-
ples of collaboration between 
the NIF Fellows and the users of 
the facilities. Whether clinical, 
animal models, or non-biologi-
cal, NIF has a capability that can 
enhance your research. Research 
is predicated on great data, and 
imaging is a technology that has 
earned its place in the Big Data 
discussions that have become 
a common buzz-word over the 
last 12 months. “Collaborating 
around data” is another over-
used phrase, not because it isn’t 
important, but for many of us the 
tools are not readily available or 

are difficult to use. This issue fea-
tures the great work done by one 
of the NIF Informatics Fellows in 
providing the platform to support 
data management in a collabora-
tive environment. 

Collaboration is a multidis-
ciplinary domain. In fact it is 
the multidisciplinary nature of 
modern research that makes 
collaboration an imperative. We 
cannot be expert at everything, 
so the whole idea of NIF is to 
allow you to concentrate on the 
research questions for which you 
are expert: the understanding of 
clinical needs, biological systems, 
material science, while you utilise 
the expertise in imaging science, 
available to you through NIF.

NIF is engaged with the scientific 
community. Presentations at the 
NHMRC Translational Faculty 

Symposium, eResearch Austral-
asia, Biological Psychiatry Austra-
lia, Australian and New Zealand 
Society of Clinical Anatomists, 
Australian and New Zealand 
Society of Magnetic Resonance 
are just some of the forums that 
have been used to share with you 
the great things that can be done 
with imaging. This Newsletter is 
a regular update on what is hap-
pening, or follow us on LinkedIn. 
And for those of you living in the 
must-know-now world, we are 
also on Twitter (hashtag on back 
cover). We welcome your con-
tributions – tell the world what 
imaging is doing for you.

Professor Graham Galloway
Director of Operations

“Whether clinical, animal models, or 
non-biological, NIF has a capability 

that can enhance your research.” 

Director’s   
Message
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NIF News

Workshop on                         
Pre-clinical Molecular Imaging

NCRIS2013 Funding for 
NIF

On the 26th of August 2013, the USyd/ANSTO and UNSW 
Nodes have co-hosted ‘Workshop on Pre-clinical Molecular 
Imaging’, at the Brain and Mind Research Institute, Univer-
sity of Sydney.

It involved a day of presentations and roundtable discu-
sions led by experts in four key areas of health and medical 
research, including cardiovascular diseases, cancer, mental 
health and neuroscience, and infectious diseases. In partic-
ular the workshop focused on how imagine modalities are 
able to support research in those areas, and what challeng-
es needed to overcome. 

The event has attracted 70+ attendees and was very well 
received by the research community. A number of NIF Fa-
cility Fellows and associates across various nodes have also 
attended the workshop. The workshop was a great success! 
Congratulations to the USyd/ANSTO and UNSW Nodes!

Miss the event? See back page for photos of the workshop! 

Siemens Multimodality Image 
of 2013 

Big congratulations to NIF’s Dr Karine Mardon (UQ Node)! 
Dr Mardon is the winner (2 years in a row!) of the 2013 
Siemens Multimodality Image of the Year, which was an-
nounced during the 2013 World Molecular Imaging Con-
gress (Setpember, USA).

The image Karine had submitted was the MRI/PET/CT 
imaging of brown fat in mice; MRI detects localisation 
and volume of brown fat, PET measures glucose uptake, 
or activity, of the brown fat. It is a collaborative project 
between NIF Fellows Dr Karine Mardon, Dr Gary Cowin 
(Centre for Advanced Imaging), and Prof. G. Muscat, Dr P 
Lau (Institute of Molecular Bioscience), at the University 
of Queensland.

And NIF is on Twitter! Please follow @NIFAus for latest 
NIF news (plus NIF always wants groupies!).

Announced in August 2013, the National Imaging Facility 
was awarded with ~$1.4 Million in funding from the Aus-
tralian Government, under the 2013 National Collabora-
tive Research Infrastructure Strategy (NCRIS2013) funding 
plan. 

The newly awarded grant will be used to continue the op-
eration of NIF and to support Australia’s pioneer imaging 
scientists.

Congratulations to NIF! NIF is growing strong and is always 
looking forward to work with scientists to produce Austra-
lia’s best research achievements. 

To find out more about NIF and the capabilities we offer, 
please go to www.anif.org.au, or contract NIF Facility Man-
ager, Dr Annie Chen a.chen1@uq.edu.au. 
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Monash Node:

    Multi-modality                                            
Research Imaging                

Informatics Repository
Biomedical imaging research increasingly involves acquir-
ing, managing and processing large amounts of distributed 
imaging data. Integrated systems that combine data, me-
ta-data and workflows are crucial for realising the oppor-
tunities presented by advances in imaging facilities. Clin-
ical informatics systems such as clinical picture archiving 
and communication systems (PACS) are commonplace, but 
their design, specifically for clinical settings, precludes ef-
fective use in a research environment. In this project, we 
design, implement and operate a multi-modality research 
imaging data management system that manages imaging 
data obtained from biomedical imaging scanners operated 
at Monash Biomedical Imaging (MBI), Monash University 
in Melbourne. In addition to Digital Imaging and Communi-
cations in Medicine (DICOM) images, raw data and non-DI-
COM biomedical data can be archived and distributed by 
the system. All data are stored in the Monash petascale 
Large Research Data Storage (LaRDS) system that provides 
the networked, high performance storage and backup sys-
tem. The research imaging data management system en-
sures long-term usability, integrity inter-operability and 
integration of large imaging data. Research users can se-
curely browse and download stored images and data, and 
upload processed data via subject-oriented informatics 
frameworks including the Distributed and Reflective Infor-
matics System (DaRIS), and the Extensible Neuroimaging 
Archive Toolkit (XNAT). 

DaRIS, a subject-oriented informatics framework and capa-
bility developed primarily at the University of Melbourne, 
is the main informatics platform supported at MBI. DaRIS 
is built on the top of Mediaflux (Architecta Pty Ltd, Mel-
bourne, Australia), a commercial media asset manage-
ment system, and is specifically designed for medical im-
aging data. DaRIS uses a service-oriented architecture 
for the management of data. At MBI, we have developed 
a domain specific package to deliver a MBI context using 
PSSD framework. In brief, the PSSD data model hierarchy 
is: project, subject, study, data. Each objects in the model 
has an independent citable identifier that allows this ob-
ject to be referenced in a distributed environments. The 
MBI package contains document types, dictionaries, meth-
ods, study types, roles and services that are designed for 
imaging studies at MBI and Monash Clinical and Imaging 
Neuroscience laboratory.

NIF Focus Story

M e e t

D r  To a n  D i n h  N g u y e n :

NIF Informatics Fellow who is 
based at the Monash Node, Dr 
Toan Dinh Nguyen is a software 
engineer and researcher. Having  
completed his PhD at the Chon-
nam National University, South 
Korea, Dr Nguyen’s doctoral dis-
sertation is about using tensor 
voting in extraction of text from 
images. His current research fo-
cuses primarily on imaging pro-
cessing, computer vision, video coding, and 3-D visu-
alisation. 

Figure 1: Monash 
Biomedical Imaging 
research data flow; 
MASSIVE (Multi-modal 
Australian ScienceS Im-
aging and Visualisation 
Environment).

This work was pre-
sented at “Big Data in 
Health and Biomedicine 
Conference 2013”.

For more details about 
the project, please 
contact Dr Nruyen toan.
nguyen@monash.edu
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Imaging research is increasingly a collaborative endeav-
our. Across the world, there are a number of large medi-
cal research consortia that utilise imaging technology to 
better understand diseases of interest - one being Alz-
heimer’s Disease Neuroimaging Initiative (ADNI) [1]. It is 
an US-based multi-national investigation of Alzheimer’s 
disease, using biomarkers (blood and cerebrospinal fluid) 
and MRI/PET imaging for Alzheimer’s disease (AD) clini-
cal trials and diagnosis. 

Alzheimer’s disease causes significant chronic disability 
and currently there is no cure, with 321,600 Australians 
affected with AD and the number is expected to grow 
to 900,000 by 2050 [2]. The Australian arm of ADNI is a 
major player in the neuroimaging research towards AD; 
partnering with the Australian Imaging, Biomarker and 
Lifestyle Flagship Study of Ageing (AIBL), the generated 
neuroimaging data are made available to authorised re-
searchers worldwide through central ADNI scientific data 
access portal ‘Laboratory of Neuroimaging (LONI)’ that is 
hosted by the University of California, Los Angeles. 

Seeing an opportunity to gain further insight to AD, re-
searchers at the Melbourne Brain Centre (University of 
Melbourne), have collaborated with AIBL and ANDI to 
conduct series of studies using imaging tools for ear-
ly detection of AD. The central aim is to determine the 
impact of Traumatic Brain Injury (TBI) and/or Post-Trau-
matic Stress Disorder (PTSD) on imaging- and non-imag-
ing-based markers of AD amongst Vietnam War veterans. 
Ultimately, they hope to answer the question: Does trau-
matic brain injury or post-traumatic stress increase mark-
ers of Alzheimer’s Disease and therefore the likelihood of 
developing Alzheimer’s Disease?

Researchers at the Melbourne Brain Centre have already 
proven this concept with Positron Emission Tomography 
(PET)  imaging in the AIBL study where, in the wider com-
munity, they have been able to show how the accumu-
lation of Amyloid determines progression towards Alz-
heimer’s disease. Now they can use this infrastructure to 
target specific cohorts to examine if there is a greater risk 
profile for those individuals

NIF Focus Story

UMelb Node:

    Understanding Alzheimer’s 
- A collaborative approach

Figure A. AIBL volunteer with low uptake of amyloid in the cortex, 
and non-specific uptake in the white matter of F18 Flumetamol; 
B. AIBL volunteer with extensive uptake of amyloid in the cortex, 
shown by a high concentration of F18 Flumetamol. (Acknowl-
edgement of GE Pharma).

A

B
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The Veterans study will use objective records of post 
traumatic stress disorder and quantitative tools (am-
yloid, metabolic and structural imaging) to detect and 
measure the presence of AD pathology and other neu-
rodegenerative processes permitting associations to 
be measured that are free of the bias associated with 
self reporting. Detailed examination of past and pres-
ent cognitive performance, medical history, and genet-
ic and clinical variables will facilitate identification of 
risk factors for AD and determine how important they 
are in Post Traumatic Stress Disorder (PTSD). The study 
will examine the association of PTSD with AD pathol-
ogy after correction of the data for other risk factors, 
and identify genetic or other factors that place an indi-
vidual at greater risk for PTSD related AD and thereby 
aid development of preventative strategies and poli-
cies.  Integration of data with AIBL and ADNI findings 
will also allow further refinement of imaging tools for 
early detection of AD. The results of this quantitative, 
objective study will be a great value to the military and 
the general community.

In a testament to the value of the study and the abili-
ty of the researchers involved to forge a collaborative 
team, the research is to be funded by the US Depart-
ment of Defence (decision pending), a pharmaceutical 
company with an interest in a suitable diagnostic tool 
and the Australian Defense foundation (decision pend-
ing) . The collaborative approach will continue with 
work that will:

•    Build on and contribute to ADNI and AIBL; 

•    Make use of multiple imaging techniques (magnetic 
resonance imaging, MRI; and positron emission tomog-
raphy, PET);

•  Span multiple Victorian biomedical imaging sites (Aus-
tin Health in Heidelberg and the University of Melbourne 
in Parkville).

For more information on the project, or collabora-
tive opportunities, please contact Dr Robert Williams,             
williams.r@unimelb.edu.au, or Prof. Roger Ordidge 
(UMelb Node Director) roger.ordidge@unimelb.edu.au

   [1] ADNI, www.adni-info.org

   [2] Alzheimer’s Australia, www.fightdementia.org.au 

M e e t

Ro b e r t 
Wi l l i a m s :

Robert Williams (R) is a 
Research Fellow / Chief 
Technologist at the 
Melbourne Brain Imag-
ing Unit, at University 
of Melbourne. He has 
extensive experience in radioisotope research, equipment 
design and teaching in both Australia and the UK. Robert’s 
main research focus has been in enabling Alzheimer’s re-
search both for therapy and evaluation of high risk cohorts 
and has begun a research study with Vietnam veterans.

M e e t

P r o f .  Ro g e r  O r d i d g e :

Prof. Ordidge is the Director of the Melbourne 
Brain Centre Imaging Unit (MBCIU), and also the 
Chair for Imaging Science in the Department 
of Anatomy and Neuroscience, at the Universi-
ty of Melbourne. Having held professorial level 
appointments in Physics, Medical Physics, En-
gineering and Medicine that span the last 24 
years, Prof Roger Ordidge is a pioneer in MRI 
technology, with over 36 years of experience in 

developing MRI techniques 
and applications. Prof Or-
didge joined NIF as the Di-
rector for the UMelb Node 
in 2011. NIF-UMelb Node 
houses a Siemens human 
PET/CT scanner, and a 7 Tes-
la human whole body MRI 
(one of only two in Australia; 
operational early 2014).  
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NIF Focus Story

  UNSW Node:

    Pre-clinical MRI:
Insights into                          

Canavan disease

Canavan disease is a metabolic disorder of the cen-
tral nervous system (CNS) caused by mutations in the 
aspartoacylase (ASPA) gene. This devastating neuro-
degenerative disease manifests soon after birth and 
is inevitably fatal before the age of ten. Due to its 
monogenic nature and a pathology restricted to the 
CNS Canavan disease was the first neurological disor-
der ever to be trialled by gene therapy. 

The loss of the enzyme ASPA causes toxic accumula-
tion of its substrate NAA and leads to disruption of 
the myelin sheath. Elevated NAA levels are thought 
to lead to a build up of water in the CNS causing se-
vere brain anomalies. To better understand the un-
derlying pathomechanisms and optimise a genetic 
treatment for the disease a UNSW research group 
lead by A.Prof. Matthias Klugmann has devel-
oped several mouse models in which genes 
encoding enzymes involved in the NAA me-
tabolism were deleted or enhanced.

Magnetic resonance imaging (MRI) and local-
ised Magnetic resonance spectroscopy (MRS) 
are ideal modalities to detect, characterise 
and monitor both anatomical and metabolic 
changes know to occur in myelin disorders. 
This makes them well suited tools to gain lon-
gitudinal and group information about CNS 
pathology in Canavan mouse mutants and to 
assess treatment efficacy following gene ther-
apy. 

In a collaborative research effort between 
the Klugmann group and the Biological Re-
sources Imaging Laboratory (BRIL) NIF node 
at UNSW, both MRI and MRS platforms are 
intensively used to enlighten CNS alterations 
in these transgenic models. Dr Andre Bongers 
who manages the research at the NIF flagship 
equipment -  the high-field pre-clinical MRI 
Bruker BioSpec 94/20USR - leads the MRI re-
search in this collaboration. He brings over 13 
years of expertise in MRI method develop-

ment and applications into the project with physio-
logical imaging methods (such as quantitative sus-
ceptibility mapping) that facilitate the quantification 
of brain structure integrity and metabolism.

As a part of the project anatomical abnormalities due 
to water accumulation in the brain are investigated in 
a longitudinal high resolution volumetry study. As an 
example the unpublished data in Fig. 1 demonstrate 
the segmentation of pathologically increased brain 
ventricles in the Canavan mouse faithfully replicating 
a key pathological feature of the human condition.

Canavan disease patients and mouse models exhibit 
high levels of NAA. Although NAA is among the most 
abundant metabolites in the brain its role in the nor-
mal or diseased brain is still poorly understood. In 
another effort in the collaborative research project 
the group currently carries out studies to investigate 
NAA in mouse models using optimised MR spectros-
copy methods. Klugmann’s team provides additional 
mouse models by genetically manipulating key en-
zymes involved in the NAA metabolism. Dr Bongers 
will use proton magnetic resonance spectroscopy 
(1H-MRS) in an optimized set-up using micro-gradi-
ents and RF-cryo-coil for longitudinal in vivo quantifi-
cation of metabolites including NAA. 
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These experiments will be 
complemented by ex vivo 
NMR spectroscopy in col-
laboration with UNSW NIF 
Node Director Prof. Lindy 
Rae (UNSW/NeuRA) to 
analyse intracellular meta-
bolic pathways in vitro and 
in vivo. 

The project demonstrates 
the high power of interdis-
ciplinary research collabo-
rations facilitated by the National Imaging Facility. 
The combination of expertise in transgenic mouse 
models and MRI method development and appli-
cation facilitates significant progress in key ques-
tions of physiological research. 

For more information about BRIL and access to the re-
search facilities, please visit:  bril.unsw.edu.au;    

Or contact Dr Andre Bongers andre.bongers@unsw.edu.au

 

M e e t

D r  A n d r e 
B o n g e r s :

Dr Andre Bongers is a Facility Fel-
low who manages the flagship 
pre-clinical 9.4T MRI that is host-
ed by the Biomedical Resources 
& Imaging Laboratory, Universi-
ty of New South Wales. Having 
obtained his PhD in 2004 in the 
field of Blood Oxygen Level De-
pendent MRI, Dr Bongers  brings 
13+ years of experience in MRI 
methodology and application 
development into BRIL and NIF. 
With an impressive professional 

profile in both industry and academia, Andre focuses his research 
on the development of novel MRI methods for physiological and 
metabolic imaging in pre-clinical and clinical research. His current 
fields of interest include diffusion imaging using oscillating gradi-
ents, quantitative susceptibility mapping and chemical exchange 
transfer imaging and spectroscopy.  

Dr Andre Bongers (L), and A/Prof. Matthias 
Klugmann (R) - an ARC Future Fellow at UNSW 
who received funding for this work from the 
NHMRC (APP1050277), a Life Science Award 
(OSMR), and the European Commission (Leu-
koTreat).

Dr Andre Bongers at flagship  pre-clinical 9.4T MRI

Figure 1. Neuroanatomical abnormalities in the Canavan 
disease mouse model. The segmentation of the 100m 
isotropic resolution T2w-MRI (TurboRARE) reveals a 5-fold 
enlarged ventricular system (purple) but a normal overall 
brain (green) size at nine months of age. 
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Conferences & Symposia

Upcoming Events

As an collaborative effort, NIF will work with colleagues 
from Bioplatforms Australia, Therapeutics Innovation 
Australia, and Population Health Research Network, to 
co-host the Healthy Aging Forum, as part of the upcom-
ing 3rd EU-Australian Workshop on Research Infrastruc-
ture (4th – 8th November 2013, Canberra). 

The workshop is designed to build research collaborative 
connections between Europe and Australia in the devel-
opment, management, and operation of research infra-
structure. In particular, foster links which will support the 
development of new products and services to support 
healthy ageing.

The Healthy Ageing forum will involve the following EU 
infrastructure capabilities: European Bioinformatics In-
stitute, European Infrastructure for Translational Medi-
cine (EATRIS), European Clinical Infrastructure Network 
(ECRIN), EuroBioimaging, and European Life Science In-
frastructure for Biological Information (ELIXIR). 

Through the angle of bioimaging, NIF is looking forward 
to provide expertise and showcase our research achieve-
ments, as to how NIF can assist towards ‘Healthy Age-
ing’. So NIFers - if you have any research examples and/
or topics that would be suitable for this forum, please let 
us know!

It is going to be a very busy Q4 for NIF! With all the confer-
ences and symposia lined up till end of the year, all NIFers 
are encouraged to participate in the events and showcase 
your node’s capabilities and expertise!

Follow NIF (@NIFAus) on Twitter and LinkedIn for details 
and updates for these events.

3rd EU - AUS Workshop on                      
Research Infrastructure

- Healthy Ageing 

• e-Research Australia - 22 October, 2013; Brisbane 
http://conference.eresearch.edu.au/
Prof. Graham Galloway - Development in Visuali-
sation and Atlasing; Research Impact of eResearch 
Infrastructure, what has worked and what hasn’t?

• The Australian and New Zealand Society for Mag-
netic Resonance 2013 / Asia-Pacific NMR - 27—31 
October; Brisbane.  www.apnmr2013.org/

• Biological Psychiatry Australia – 31 October – 1 
November; Brisbane. www.biolpsychaustralia.com.
au/registration/
Prof. Graham Galloway (overview), Prof. Susan Ross-
ell (MEG), Dr Gary Cowin (Animal MRI), Dr Karine 
Mardon (Animal PET/CT) 

• 3rd EU-AUS Workshop on Research Infrastructure; 
Healthy Ageing Forum – 5 – 6 November; Canberra.

• 2013 PET/CT Applications @ Melbourne Workshop 
– 11 November, Melbourne.  www.neuroscience.un-
imelb.edu.au/content/2013-petct-applications-mel-
bourne-workshop

• Australian Society of Biophysics – 24 – 27 Novem-
ber; Melbourne. http://biophysics.org.au/

• VBIC One-day symposium – 28 November; Mel-
bourne. 
https://www.vbic.org.au/index.php/events/events/
icalrepeat.detail/2013/11/28/43/43/2013-vbic-net-
working-event-advances-in-brain-imaging

• Annual Conference of Clinical Anatomists – 29 – 30 
November; Brisbane. www.uq.edu.au/sbms/confer-
ences/anzaca/
Theme: Technology-enhanced Learning and Research 
in Clinical Anatomy

Do you have news?!
Published a paper? Formed new col-
laborations? Discovered something? 

Any updates from your Node —               
we need to know!

Email: communications@anif.org.au
Or: a.chen1@uq.edu.au @NIFAus
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