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oPen innovAtion – 
the future of r&d 
CollAborAtion
“ Problems cannot be solved by the same level of thinking that 
created them.” — Albert Einstein (1879–1955)

This statement is more true today than ever before. Innovators ask – what 
if and why not? Successful leaders are usually successful innovators; 
they challenge the status quo and seek to find new solutions to the most 
challenging questions. To rise to that next level requires a willingness to 
take risks and push through conventional barriers to discover opportunities 
from new perspectives. Both Monash University and Siemens are 
encouraging thought-leading professionals to collaborate in order to 
find sustainable solutions to some of Australia’s toughest questions.

In a world where challenges are more complex and resources remain 
relatively scarce, specialty areas of research need to be prioritised according 
to their long-term contribution to society. For a leading technology company, 
continuous innovation is the most decisive factor in the future development 
of Siemens business. With 160 R&D locations across the world, we invest 
over A$4.5 billion in R&D, more than five per cent of our total revenue.  

Not surprisingly, Siemens technology provides a backbone for 
sustainable infrastructure worldwide. These sustainable products and 
solutions represent more than one-third of Siemens’ total global revenue.

Just in the past few months, in the area of diagnostics, Siemens has 
announced significant advances in the development of quick and efficient 
blood tests for the detection of vitamin D deficiency. In renewable energy, 
Siemens has continued to advance wind technology with a new six-megawatt  
direct drive wind turbine with 50 per cent fewer moving parts, while 
significantly boosting lifetime energy output. In the area of city infrastructure, 
Siemens is leading a number of projects at iconic locations including 
Federation Square in Melbourne. This project uses a combination of 
leading technologies to dramatically improve energy efficiency, and at 
the same time reduce water usage and carbon dioxide emissions.

By working closely with universities and educational institutions, we can 
see our technology being applied to fields of research not previously imagined. 
In many cases researchers apply our latest technologies in ways for which 
they were not specifically designed. This broadened application provides our 
developers with additional inspiration for the next generation of technology. 

With this in mind, our cooperation with specialist engineers and academics 
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A positive approach to sustainability 
For many countries that have introduced a carbon market into their 

economy, the challenge has been to ensure that the price is both a 

disincentive to pollute and a big opportunity for those willing to innovate. 

ClimateWorks Australia – a partnership between Monash 

University and philanthropic organisation The Myer Foundation – 

was established in 2009 with the goal of seeking out and promoting 

opportunities arising from the move towards a more sustainable future. 

Its recent research has led to a Low Carbon Growth Plan for Australia, with 

many recommendations that are applicable throughout the world. The plan 

identifies 62 opportunities – across all sectors – that government, business and 

individuals can take to radically reduce carbon emissions. Many of these actions 

can be made at low cost or provide a net economic benefit to society. 

More information about the ClimateWorks low carbon growth 

plan research can be found at www.climateworksaustralia.org.

A smart (phone) option for ibs sufferers 
Bringing together nutrition science and digital technology, Monash University 

researchers are making life easier for people with irritable bowel syndrome (IBs).

IBS affects one in seven Australian adults and is common in the US, Europe 

and many Asian countries. It is a condition characterised by symptoms such as 

gastrointestinal wind, abdominal pain, bloating, diarrhoea and constipation. 

Nutritionists now know that the best way to avoid these symptoms is to 

avoid foods that contain a family of carbohydrates known as FodMAPs 

(fermentable oligosaccharides, disaccharides, monosaccharides and 

polyols), which are poorly absorbed by the gastrointestinal tract. Foods 

containing FodMAPs include rye and wheat-based products such as 

bread and pasta, as well as many common vegetables and fruits such as 

onions, garlic, apples, pears, watermelon, stone fruits, mushrooms and cauliflower.

Monash University’s Professor Peter Gibson and dr Jane Muir 

led the first group in the world to measure the majority of FodMAPs 

in food, creating a comprehensive database as they went.

With funding from the Monash research Impact Fund, and with the 

technical assistance of Monash student and application developer James 

Eunson, the researchers have put this database to practical use. They have 

designed a smartphone application about FodMAP content, which will help 

guide IBs sufferers towards easily tolerated foods and avoid trigger foods.

Computer game platform a serious attention grabber 
A project led by Monash University’s Professor Kim Cornish aims to 

create the world’s first interactive game platform designed to improve 

attention and academic skills in children with developmental delay.

Bringing together researchers from the Monash school of Psychology 

and Psychiatry and the Monash Faculty of Information Technology, 

as well as industry partners Grey Innovation and Torus Games, the 

project is targeted at children between the ages of six and 12. 

In Australia, more than 650,000 children have developmental disabilities, putting 

them at a disadvantage academically, socially and eventually professionally. 

The attention-training game will be individually tailored to the children’s 

cognitive ability and will adapt to their level of proficiency. It will present them with 

situations they are familiar with (treasure hunts, for example), then encourage them 

to stay focused on a given task and to mentally hold on to useful information. 

The specialised hardware game platform will include touch-screen communication, 

advanced graphics and audio, not to mention an interactive guide (oliver the owl). It is 

also portable, able to be used at home or school, and therefore 

accessible by children in metropolitan and rural regions. 

The team behind the game hopes eventually 

to make it available worldwide. 

enables a sharper means of technology innovation. long-term  
collaborative relationships consistently deliver ‘win-win’ outcomes.

To foster collaboration and innovative thinking, the internet offers a universal 
platform for accessing, sharing and developing knowledge. Twitter alone 
recently announced a record 500 million users. All institutions, public and 
private, have no choice but to embrace this way of working and find ways to 
apply it effectively to their own objectives. We see tremendous opportunity 
in connecting specialists from around the world via online platforms. There 
will be a trend away from small individual pockets of knowledge towards an 
extended, yet focused, network of experts working on common challenges.

In response to this trend, Siemens has developed a sophisticated 
method for communicating with our many innovators around the world. 
Through our internal Techno-Web initiative, launched in January 2010, 
a Siemens employee from any part of the world can ask questions of 
another Siemens employee and receive a response, often within hours, 
rather than weeks or months. It is the creation of open-platform technology 
networks that enables us to increase our efficiency, leverage collective 
intelligence and facilitate internal exchange of information at zero cost.  

The success of these platforms has initiated our global open Innovation 
competitions. The topics predominantly focus on solving the most complex 
infrastructure challenges foreseen in our current environment. Siemens R&D 
managers selected 10 concrete research projects and have already started 
to work in joint research teams in cooperation with the universities. The total 
volume of the newly triggered projects amounts to €1 million. of these, our most 
recent Smart grid Innovation contest looks at the increasing interrelationship 
of renewable energy sources, new technologies 
and infrastructure and the consequent need to 
establish reliable and stable power grids. The aim 
of this research topic is to develop new solutions 
for future smart grids by bringing together the 
world’s most innovative university partners.  

With the first phase of the competition complete, 
Monash was the only Australian university selected 
to join the program. This will provide Monash with the 
opportunity to collaborate with the other selected 
institutions: University of california, Berkeley, 
and the georgia Institute of Technology 
in the US, TU Berlin in germany, TU 
vienna in Austria, the Universidad 
de Sevilla in Spain and the 
University of Alberta in canada.

Investment in innovation and 
technology is a prerequisite for 
society to answer the challenges 
posed by global megatrends 
(climate change, urbanisation, 
demographic change and 
globalisation). open collaboration 
enables and delivers superior 
innovation. We look forward 
to having Monash as the 
Australian university participating 
in this flagship project.

Jeff Connolly  
CEO And MAnAging dirECtOr,  

SiEMEnS Ltd, PACifiC rEgiOn

Monash university    ocToBeR 2012
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A landmark partnership between Monash university 
and China’s southeast university is expected to attract 
graduates and researchers in many fields to a new 
campus, positioned to take advantage of China’s 
research and development explosion.

tHe next resources boom

Panoramic view of the 

shanghai skyline (the 

Pudong area of the city), 

China. shanghai is the 

eighth-largest city in the 

world and the largest city in 

China, with a population of 

more than 20 million.

PhoTo: iSTockPhoTo.coM
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Words  Lynne Blundell

Australians are keenly aware these  
days of the role china plays in their 
economic wellbeing, having sailed  
through the global financial crisis on  
the back of a chinese-fuelled minerals 
boom. Australia’s politicians still link  
the country’s future prosperity to a 
continuation of this demand. 

however, Monash University vice-
chancellor and President, Professor ed Byrne, 
has a wider vision for Australia’s relationship 
with its Asian neighbour; one built on intellectual 
capital. he believes a shared investment in 
increasing this capital is just as vital to future 
prosperity as Australia’s mineral reserves.

and security because it is far better to 
work together with our neighbours and to 
understand each other. This builds trust.”

Since being appointed vice-
chancellor three years ago, Professor 
Byrne has focused on the university’s 
international expansion.

The partnership with SeU is the latest 
in a number of international collaborations, 
including an alliance with the University 
of Warwick in the Uk announced earlier 
this year and the establishment of a 
PhD research centre in India in 2008.

Such relationships have helped make 
Monash Australia’s largest university, with 
six Australian campuses, international 
campuses in Malaysia, South Africa and 

tHe next resources boom

Professor Byrne argues that the 
resources boom has created a transition 
economy, underpinned certainly by 
china, but in the longer term he believes 
it will be an intellectual, high-technology 
relationship that ties the two countries.

This is why Monash has been working 
with china’s Southeast University 
(SeU) to establish a joint campus in 
the burgeoning Suzhou Industrial Park 
near Shanghai. The campus, with state-
of-the-art facilities, will house 1400 
postgraduate students within five years. 

“We will be making a lot of friends 
for Australia out of Monash University’s 
partnership in china,” Professor Byrne 
says. “It is important to our economy 
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china, and research centres in India 
and Italy. Monash is regarded as being 
young and innovative, and although only 
50 years old, it is ranked among the top 
one per cent of the world’s universities.

With the SeU partnership, Monash 
becomes the first international university to 
be granted a licence to establish a graduate 
campus in china. Two Uk universities have 
set up undergraduate campuses in the 
past decade: the University of Nottingham 
in Ningbo in zhejiang province and the 
University of liverpool, like Monash, in 
Suzhou in Jiangsu province. Several other 
universities, including New york and Duke in 
the US, are in negotiation with the chinese 
government to establish campuses.

international focus
“Monash University’s success in becoming 
the first international university to be granted 
a licence for an exclusively postgraduate 
campus is largely a result of the university’s 
reputation for being young, innovative and 
internationally focused,” Professor Byrne says.

“There are lots of lessons we can 
bring to china about growing educational 
capacity, probably more than some of the 
older institutions,” he says. “The university 
is seen as one of the most flexible, go-
ahead universities in the world.

“china is in the position where it needs 
to provide large universities because 
of the enormous student population. 
They’re looking at ways of achieving this 
in partnership with foreign universities 
and Monash is well regarded as an 
international provider of education.”

This entrepreneurial spirit can be seen 
in the recent alliance between Monash and 
the University of Warwick. collaborative 
enterprises between the two were initiated 
by Professor Byrne’s predecessor, 
Professor Richard larkins, and brought 
to fruition under Professor Byrne’s watch. 
The partnership has evolved in response 
to a growing demand for graduates with 
a global perspective and for research 
aimed at solving international problems.

The Warwick partnership includes the 
creation of 10 new joint senior academic 
posts, 10 new posts in each university, 
joint PhDs and dual master’s programs. 
central to the agreement is the philosophy 
that every student is an international 
student with virtual mobility through online 
learning and interdisciplinary modules.

“The partnership demonstrated what 
can be achieved when outward-looking 

entrepreneurial institutions join forces,” 
Professor Byrne says. “Both are aiming 
to push into the top 50 universities in 
the world over the next decade.”

Another successful partnership, between 
the Indian Institute of Technology, Bombay 
(IITB), and Monash, lies behind the IITB-
Monash Research Academy in Mumbai. It 
attracts the top engineering, science and 
medical science students in India and is 
funded by both the Indian government and 
industry. All PhD students are sponsored by 
either Indian or Australian companies and 
organisations, including Indian oil and gas 
giant Reliance, BhP Billiton in Australia and 
cSIRo, Australia’s national science agency.

“They are brilliant young students 
and if they didn’t go to IITB-Monash 
they would go to Ivy league universities 
in the US,” Professor Byrne says. 

he says the new agreement with SeU 
in china is an extension of this concept and 
is particularly exciting because of china’s 
commitment to its intellectual capital.

“The investment china is making in 
research through its human and financial 
capital is massive. As a proportion of 
gDP it is comparatively high and they aim 
to double it over the next few years.”

According to a recent global survey of 
research and development spending by R&D  
company Battelle, china has increased 
R&D investment by 10 per cent each year 
for the past 10 years and invested around 
US$154 billion in R&D in 2011, second only 
to the US. It increased its share of global 
R&D from 11 per cent in 2009 to 13 per 
cent in 2011, and by 2020 aims to invest 
2.5 per cent of gDP in science research.

A new silicon valley
economic growth in china is expected to 
be six to seven per cent over the next few 
years and, according to organisation for 
economic co-operation and Development 
figures, individual wealth is growing 
rapidly. Two-thirds of the world’s middle-
class people live in the US and europe, 
but by 2023 two-thirds are expected to 
live in Asia, predominantly in china and 
India. This is driving profound change.

The new SeU-Monash campus, 
in the Suzhou Industrial Park on the 
yangtze River Delta, is right at the 
centre of the R&D explosion in china. 
Professor Byrne likens the atmosphere 
of the precinct to the innovative spirit 
that fuelled the high-tech revolution in 
california’s Silicon valley 25 years ago.

“The yangtze River Delta is one of the 
areas the chinese government is targeting 
for education and research, and the Suzhou 
Industrial Park is the most dynamic research 
and development precinct in the world 
today. To have an Australian university at 
the heart of it is very exciting,” he says.

The major push for chinese investment 
in education and research began when Deng 
xiaoping, leader of the People’s Republic 
of china from 1978 to 1992, was inspired 
to create the Suzhou Industrial Park after 
seeing Singapore’s success in reforming its 
economy in the 1980s under Prime Minister 
lee kuan yew. china and Singapore joined 
forces to create the modern industrial 
park in the east of Suzhou in 1994. china 
now has majority ownership of the park. 

The precinct, 120 kilometres from 
Shanghai, is home to 200 of the world’s top 
500 companies, as well as leading chinese 
and international research organisations 
such as the chinese Academy of Sciences 
and US research institute cold Spring 
harbor laboratory, which is at the forefront 
of molecular biology and genetics.

The south-east region is also one of the 
areas targeted by the chinese government 
for increased education funding under 
its Project 985, with ambitious plans 
to create world-class universities.

Professor Byrne says having access 
to the talent pool in china will bring many 
advantages for Australia, including the 
exchange of highly qualified graduates. 
This is already a strong trend, with cSIRo 
recruiting high-profile research scientists 
from china and other Asian countries.

“We will see high-profile researchers 
coming here more and more from Asia, 
particularly in the hard sciences and 
medical science. Most chinese people 
want to work in china though, because it 
is one of the most exciting countries for 
research in the world. We will be offering 
joint projects where researchers can work 
in both countries,” Professor Byrne says.

visiting Australia in July, SeU President 
Professor yi hong praised Monash 
University’s research credentials and global 
reach. “The internationalisation of Monash 
University, in my personal opinion, is the 
best of all the Australian universities and also 
one of the best across the globe,” he says.

The joint venture was two-and-a-half 
years in the making. Dean of the Monash 
Faculty of engineering and vice-president 
of the university’s Indian and chinese 
initiative, Professor Tam Sridhar, has been 

“ Monash 
University’s 
success in 
becoming the 
first international 
university to be 
granted a licence 
for an exclusively 
postgraduate 
campus is largely 
a result of the 
university’s 
reputation for 
being young, 
innovative and 
internationally 
focused.”

 – Monash University 

 Vice-Chancellor 

 and President,  

 Professor Ed Byrne
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overseeing the creation of the new Suzhou 
teaching and research facilities. he believes 
the venture gives Monash a significant 
advantage as a major international university. 

“There are a lot of people watching 
this venture to see how it goes,” Professor 
Sridhar says. “We had the support of our 
partners at SeU as well as government 
colleagues at city and provincial level in 
china because they recognised we had 
significant institutional knowledge of how 
to establish international campuses.”

The SeU−Monash University Joint 
graduate School (Suzhou) has officially 
welcomed its first intake of 30 students. The 
new 11-storey building that will house both 
the graduate school and research institute 
is under construction, with completion 
expected by late 2012. The university will 
accept 350 master’s students and 150 PhD 
candidates each year, building to a capacity 
of more than 1400 students by 2017.

The graduate school will feature 
postgraduate courses in a range of 
disciplines, including nanotechnology, 
biomedicine, environmental science, 
transportation, industrial design, economics, 
and software, thermal and mechanical 
engineering. Students will graduate with 
degrees from both SeU and Monash. 

Professor Sridhar believes the teaching 
strengths of SeU complement those 
of Monash. he expects students to be 
drawn equally to business and economics 
courses and the hard sciences. 

“There will be significant interest in 
business subjects and in the way chinese 
businesses work. economics, business 
management and money markets are all areas 
where we have an opportunity to work with our 
chinese colleagues,” Professor Sridhar says. 

Monash chancellor Dr Alan Finkel 
hosted a delegation visit to china 
in June with Professor Byrne. 

“collaboration works well when the 
cooperating parties provide a mix of 
complementary and overlapping skills, and 
a great deal of enthusiasm,” Dr Finkel says. 
“These ingredients are evident in abundance, at 
all levels, in the relationship between Southeast 
University and Monash University. This will 
be further fuelled by scientific, community 
and industry insights emerging from two 
of the region’s powerhouse economies.

“Taught in english by academics from 
both partner universities, the students at 
our Suzhou graduate school will be well 
prepared to engage in global projects 
effectively and confidently.” 

the suzhou 
industrial Park 
precinct, 120 
kilometres 
from shanghai, 
is home to 
200 of the 
world’s top 500 
companies as 
well as leading 
Chinese and 
international 
research 
organisations 
such as the 
Chinese 
Academy of 
sciences and 
us research 
institute Cold 
spring harbor 
laboratory, 
which is at 
the forefront 
of molecular 
biology and 
genetics.

Monash University Vice-

Chancellor and President, 

Professor Ed Byrne, and 

SEU President, Professor 

Yi Hong.
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PAtronAge suPPorts An 
enduring legACy of knoWledge
SInCE AnCIEnT TIMES, THE SySTEM of PATRonAgE HAS BEEn THE noBLE BonD 
THRoUgH wHICH BRIgHT MInDS HAVE fLoURISHED. IT IS A RICH TRADITIon THAT 
STILL HAS A SPECIAL PLACE In MoDERn EDUCATIon AnD IDEAS.

Words  Alexandra roginski

It could be said that Tuscany is the 
spiritual home of patronage, with its 
formidable list of patron-beneficiary 
relationships that includes bonds as 
profound as the one between lorenzo 
de’ Medici and leonardo da vinci – a 
relationship some consider was the 
heart of the Italian Renaissance.

Monash University’s centre in 
the northern Tuscan city of Prato 
is continuing this tradition, with the 
appointment of one of Australia’s most 
esteemed creative and business minds, 
carla zampatti, as a new patron. 

A renowned fashion designer,  
Ms zampatti has been honoured by both 
countries for her artistic and business 
achievements. She is a companion of the 
order of Australia and commander of the 
order of Merit of the Italian Republic.

her appointment as the Monash 
University Prato centre’s second patron 
comes at a time when the centre is being 
recognised for increasing influence in 
disciplines including law, art, design and 
history (the last drawing on the region’s 
immense medieval and Renaissance riches). 

located in the stately Palazzo vaj 
– parts of which date back to the early 
Renaissance – the Prato centre provides 
a connection between one of Australia’s 
top academic institutions and the country 
that gave europe its first university more 
than 900 years ago. It was officially 
opened in 2001 to teaching, research 
and conferences in diverse academic 
fields. In 2011, more than 5000 students 
and scholars passed through its doors.

Professor John Nieuwenhuysen, 
director of the Prato centre during the 
first half of 2012, describes it as a window 
onto european culture and tradition, 
something reflected by Ms zampatti’s life 
and business experience. “She combines 
the experience of Italy, having been born 
there, with a great career in Australia.”

Professor Nieuwenhuysen, who serves 
with Ms zampatti on the board of the 
Australian Multicultural Foundation, says the 
objective of appointing a patron is to lend 
the centre’s activities a certain profile. With 
equal gravitas, although from a different 

field, the Prato centre’s first patron is the 
former governor of victoria and former 
Supreme court Judge Sir James gobbo, 
also born in Italy. Both patrons embody 
the deep ties between the two countries, 
forged during the era of Italian migration to 
Australia in the 1950s, which dramatically 
enriched Australian culture and society.

Ms zampatti says she is honoured 
by the appointment, mindful that she will 
be representing a renowned academic 
institution. She will be drawing, however, 
on a lifetime of personal achievement. 
her memories of Italian dressmaking, 
and of the attention paid to aesthetics in 
art and architecture in her native country, 
have always imbued her work – making 
her the creator of classic, sculptural 
pieces that are as dramatic on the runway 
as they are flattering to the figure.

In building her career, she also drew 
on the fabled business nous of the Italian 
fashion industry. She was among the first 
Australian designers to develop a swimwear 
range, and has designed eyewear and even 
a car in collaboration with major brands. 
her range is now sold through a chain of 30 
stores across Australia. Apart from her role 
with the Australian Multicultural Foundation, 
Ms zampatti serves in prominent public 
positions on the boards of the Special 
Broadcasting Service (SBS) and the 
european Australian Business council. She is 
also trustee of the Sydney Theatre company 
Foundation Trust (of which cate Blanchett 
and Andrew Upton are artistic directors). 

Ms zampatti’s connection with Prato 
has several strands. located just half-an-
hour by train from Florence, Prato and its 
180,000 residents hold a major drawcard for 
designers. The city produces lavish textiles 
that Florentines have turned into finished 
products for hundreds of years, and which 
continue to shine at european textile fairs. 
one of Ms zampatti’s upcoming patronage 
responsibilities will include participating in 
a festival of textiles in Prato in october. 

While she has built her commercial 
success in Australia, Ms zampatti says 
she has always regarded europe as 
the locus of ideas. “It has the depth of 
experience that we have all been drawing 
on, and I think will continue to draw upon, 
regardless of how successful Australia is.”

A real community
The Prato centre’s new director, who 
replaced Professor Nieuwenhuysen in July, 
is historian Dr cecilia hewlett. She sees the 
relationship between Ms zampatti and the 
centre as reflecting the reciprocal nature 
of the Tuscan model of patronage. Under 
this model, the patron’s participation is 
not just about providing material support 
– or in Ms zampatti’s case, profile and 
influence – but also allows the patron 
to share in intellectual exchange and 
refreshing relationships. “The recipient offers 
something in exchange,” Dr hewlett says. 

Dr hewlett recently completed a fellowship 
with harvard University’s villa I Tatti, a leading 
research institute based in Florence, during 
which she focused on community identity 
and the relationship between urban and 
rural communities in Renaissance Italy.

She believes that the modern-day 
city of Prato’s great strength is that it is 
“not a picture-postcard historic setting”. 
Rather, it is defined by manufacturing 
and wholesale industries and a dynamic 
ethnic mix, including the second-
largest chinese population in Italy.

“Prato does have a historic centre – 
but it is a very real, working Italian town 
with all the pros and cons that go along 
with this,” Dr hewlett says. Florence is 
home to dozens of sites attached to 
foreign universities, but Monash was 
the first foreign university to base itself 
in Prato (it has since been joined by the 
University of New haven, from the US).

“The staff of the Prato centre have put 
a lot of effort into developing relationships 
with the city, so when students arrive here, 
they are not isolated. They have to work 
and function in the town, and interact with 
locals, who won’t automatically respond 
in english, as they would in Rome. So 

ocToBeR 2012    Monash university

Located in the stately 

Palazzo Vaj – parts of 

which date back to the 

early renaissance – the 

Prato Centre provides 

a connection between 

one of Australia’s top 

academic institutions 

and the country that 

gave Europe its first 

university more than 

900 years ago. It was 

officially opened in 2001 

to teaching, research 

and conferences in 

diverse academic fields. 

In 2011, more than 5000 

students and scholars 

passed through its doors.
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they get a window onto the beauty and 
richness of Italian culture, but also onto 
the day-to-day realities and difficulties that 
europe is experiencing at the moment.”

Dr hewlett worked at the centre 
alongside its first director, the late 
Professor Bill kent, from 2000 to 2006, 
and completed her PhD there in 2005. 
She remembers the transformation of 
the Palazzo vaj into what is now the only 
european base for any Australian university. 

During her directorship, Dr hewlett 
hopes to develop opportunities for students 
to come to Prato for an entire semester, in 
addition to the intensive subjects that are 
currently on offer. Although the logistics 
of lining up a full semester of subjects 
may be complicated, she believes that 
spending more time in Prato will enable 
students to take greater advantage 
of the opportunities for cultural and 
linguistic exchange that the city offers. 

the beauty of excellence
Professor Nieuwenhuysen stresses that the 
Prato centre’s importance goes beyond 
offering a venue for teaching, events and 
conferences. Many of the centre’s prolific 
research outputs grow organically from 
the meeting of minds within the walls of 
Palazzo vaj. These texts include Living 
Outside the Walls: The Chinese in Prato, 
a book edited by graeme Johanson, 
Russell Smyth and Rebecca French. 

“Many journal articles and 
volumes of books have arisen from 
workshops and conferences here. 
It’s a very long and formidable list,” 
Professor Nieuwenhuysen says.

Prato is one of five Monash sites outside 
Australia. As well as another study centre in 
India, Monash has campuses in South Africa 
and Malaysia and recently established the 
Southeast University–Monash University 
Joint graduate School (Suzhou) in china. A 
partnership with the University of Warwick in 
the Uk also contributes to this international 
network, which creates diverse opportunities 
for research into the complex economic and 
cultural relationships of a changing world.

Since completing his Prato centre 
directorship in June, Professor 
Nieuwenhuysen has focused on the 
Monash campus in his native South Africa, 

“ Any new idea 
involves creativity, 
whether it’s 
science or law. And 
having a creative 
environment around 
you where there 
are stimuli, whether 
through beauty or 
new ideas, is very 
important.”

 – Carla Zampatti

which recently hosted a conference on the 
relationship between china and Africa. But 
Italy has left a lasting impression on him. 

“The Palazzo is a magnificent structure. 
one cannot be but impressed by the 
beauty of the entrance courtyard, the great 
domes, the stairways that come up with the 
great arches, the murals on the ceiling, the 
expansive terrace and the large georgian-
style windows,” he says. “The students, 
like the staff, are carried away by the 
extraordinary ambience and beauty of the 
building. There is nowhere, in any university 
in Australia, where a similar physical or 
architectural experience is to be had.” 

For Ms zampatti, this kind of 
timeless beauty provides an ideal 
environment for incubating knowledge. 

“Any new idea involves creativity, 
whether it’s science or law. And having a 
creative environment around you where 
there are stimuli, whether through beauty or 
new ideas, is very important.”  

www.monash.it
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Web of science 
Helps snare 
a killer

Words  Karin derkley

lung cancer that vanishes with treatment 
only to return as a killer. lambs born with 
deformities. A rare childhood brain cancer. 
These may appear to have little in common 
but an unexpected link, visible only at 
microscopic level, could mean hope for the 
thousands of people devastated each year 
by a diagnosis of small cell lung cancer.

lung cancer is by far the most common 
cause of cancer death in Australia and 
small cell lung cancer, responsible for 
15 to 20 per cent of all lung cancers, is 
its deadliest form. Although it is initially 
very sensitive to chemotherapy, it almost 
always recurs within 12 months; at 
this stage, the cancer becomes totally 

resistant to all forms of treatment. 
Research scientist Professor Neil 

Watkins, from the Monash Institute of 
Medical Research (MIMR), has spent the 
past 15 years trying to understand how 
this potentially curable cancer is able to 
regenerate from a tiny number of cells that 
evade chemotherapy. his breakthroughs 
have drawn on a fascinating web of scientific 
discoveries, often seemingly unrelated, over 
the past half-century. Astute observation, 
healthy scientific collaboration and a dash 
of luck found that the same molecular 
inhibitor that caused foetal defects in sheep 
could also be used to inhibit cancer cells. 

While working at the The Sidney 
kimmel comprehensive cancer center 
at Johns hopkins University in the US 

PhoTo: PAUl JoNeS

between 1998 and 2009, Professor 
Watkins wondered whether signals that 
normally control the growth of stem cells in 
embryonic development might be important 
in this cancer regeneration process. 

The first clue came from his work with an 
internationally renowned team of scientists at 
Johns hopkins University who were working 
on a highly specialised growth signal called 
the ‘hedgehog’ pathway. It gets its name 
from a mutation in the humble fruit fly that 
results in the fly embryos being covered in 
tiny bristles, thus resembling hedgehogs. 
Throughout the animal kingdom, including 
in humans, hedgehog signalling determines 
the fate of cells in early embryonic life, 
giving the cells the information they need 
to ensure the embryo develops properly. 

InVESTIgATIonS of A SPATE of BIRTH DEfECTS In nEwBoRn LAMBS 
In THE 1950s MAy HAVE PRoVIDED A CLUE To UnDERSTAnDIng How A 
DEADLy HUMAn CAnCER RECURS AfTER CHEMoTHERAPy.

Professor Neil Watkins from the  

Monash Institute of Medical research.
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These signals have a prominent role 
in the growth of an important subset of 
neurons in the developing brain that give rise 
to a rare form of childhood brain tumour 
known as medulloblastoma. Mutations that 
activate the hedgehog signalling cause 
this tumour by preventing immature brain 
cells from ‘growing up’, a process known 
as differentiation. Instead, says Professor 
Watkins, cancer cells co-opt growth 
signals normally restricted to embryonic 
cells, which allow them to grow without 
restraint. “During infancy, hedgehog 
signalling is normally silenced in this part 
of the brain,” he says. “Mutations that keep 
this signal turned on allow cancer cells 
to mimic what happens in an embryo.”

lambs throw light on  
hedgehog pathway
The discovery that a drug can block 
hedgehog signalling in medulloblastoma 
came from a totally unrelated observation.

During the 1950s, the US Department 
of Agriculture was mystified by an outbreak 
of an unusual birth defect in lambs born to 
ewes grazing at high altitude. known as 
cyclopia, this abnormality is characterised 
by a single midline eye, made famous by 
the cyclops in greek mythology. Decades 
later, a group at Johns hopkins University 
led by Professor Philip Beachy, an esteemed 
molecular biologist specialising in the 
hedgehog signalling pathway, realised that 
blocking hedgehog signalling in animal 
models resulted in an identical birth defect. 

Through a process of biological 
detective work, Professor Beachy’s 
group proved that a naturally occurring 
compound in a corn lily consumed by 
sheep in the mountains of the western 
US was a potent inhibitor of hedgehog 
signalling. Furthermore, they showed that 
this compound, known as cyclopamine, 
blocked the growth of medulloblastoma cells 
in which hedgehog signalling was activated. 

“I was lucky enough to be working 
with Professor Beachy’s group when this 
discovery was made,” Professor Watkins 
says. “What really struck me was that 
cyclopamine didn’t kill medulloblastoma 
cells like chemotherapy; it made them 
slow down and differentiate.” 

Instead of continuing to grow, they 
began to behave like normal cells. 

Since then, several drug companies 
have developed new classes of 
hedgehog signalling inhibitors that 
have shown promise in the treatment of 

medulloblastoma in early clinical trials. 
But what about small cell lung cancer? 

It resembles medulloblastoma in many 
respects, but Professor Watkins’s group 
could not find evidence of mutations in the 
hedgehog pathway. however, they did 
show that although hedgehog inhibitors 
had little effect on established small cell 
tumours, they were extremely effective 
at blocking regrowth of tumours from a 
single cell. This indicated that hedgehog 
signalling was important for the single cells 
to be able to grow. As that type of growth 
ability is normally restricted to stem cells, 
this in turn suggested that small cell lung 
cancer had adopted this critical property 
by recruiting the hedgehog pathway.

The ‘leap of faith’ for Professor Watkins 
was to realise that hedgehog signalling’s 
role in small cell lung cancer was “not 
to maintain growth, but allow tumours 
to regenerate, just like stem cells”.

This idea, known as the ‘cancer stem  
cell hypothesis’, is highly controversial. 
however, a recent publication in the journal 
Nature Medicine by Professor Watkins’s 
group, in collaboration with Stanford and 
Johns hopkins universities, has taken 
a major step towards understanding 
the importance of hedgehog signalling 
in small cell lung cancer, and possibly 
in other tumours that are very sensitive 
to chemotherapy. It is the culmination 
of more than five years’ work for 
the international collaboration. 

“Using a combination of genetically 
modified mice and human small cell lung 
cancer cells,” he explains, “we were able 
to show that the tiny number of cancer 
cells that evade chemotherapy are highly 
dependent on hedgehog signalling when 
called upon to regenerate the tumour.”

This finding gives rise to the theory – 
and hope – that blocking the hedgehog 
signalling will stop the tumour from 
regrowing after chemotherapy.

looking beyond the laboratory
Dr vinod ganju, a medical oncologist and 
cancer researcher at Monash University, 
has welcomed Professor Watkins’s 
research findings. The recurrence of lung 
cancer tumours has been a frustrating 
and tragic scenario in his clinical work, he 
says. “We see a dramatic improvement 
in response to the first-line treatment, 
and for a while the cancer seems to have 
gone away. Then a few months later it 
comes roaring back, and aggressively. 

“When Neil explained this concept 
to us, it immediately gelled with what 
we’ve been seeing in a clinical setting,” Dr 
ganju says. “The regrowth seems to be 
arising from a few remaining cells that are 
impossible to detect, and are very resistant 
to conventional cancer treatments. They 
are cells that have learned how to survive 
and escape the effects of the treatment, 
and they are the ones that regrow.”

Dr ganju is keen to help the team take 
the research to clinical trials. The busy 
teaching hospital environment he works in, 
and MIMR (the home of Professor Watkins), 
are both based at the same site, making 
it a great place for the exchange of ideas 
that may lead to a positive breakthrough 
on this project, he says. “It’s meant that 
we have been able to give the scientists 
some ideas from what we are observing.”

But there is still some way to go, 
Professor Watkins says. “We know it 
works in animal models and in human 
cells. But we don’t know for sure whether 
it will work for humans. The only way 
you can tell if it works is to try it on 
patients who have had the chemotherapy 
and then wait for the recurrence.” 

This would mean giving hedgehog 
inhibitors to patients who had achieved a 
complete remission with chemotherapy, 
with the hope that it would block growth 
of the ‘tumour stem cells’ and delay – or 
even prevent – the tumour’s return.

This is very different to most drug 
trials, which look for shrinkage of 
tumours in patients who have failed 
all other forms of treatment. 

The uncertainty does not deter Dr ganju. 
“given the experimental models have been 
so good, this trial has a lot more merit in 
terms of the rationale behind it, and the 
science behind it, than a lot of other trials 
we do.” In any case, he believes it will be 
relatively easy to measure the recurrence 
rates of tumours against historical data, 
as well as to compare the recurrence 
rates with a control group of patients who 
have not taken the hedgehog inhibitor.

Professor Watkins strongly supports 
basic research in cancer. “Although I was 
originally trained as a bedside doctor, my 
experience in the US showed how important 
it is to connect cutting-edge science with 
the clinic,” he says. “The hedgehog story 
came together as the result of combining 
ideas from studying fruit flies, mouse 
embryos, sheep and human tumours. No 
one could have predicted the result!” 

“ The Hedgehog 
story came 
together as 
the result of 
combining ideas 
from studying 
fruit flies, mouse 
embryos, sheep 
and human 
tumours. No 
one could have 
predicted the 
result!”

 – Professor Neil Watkins

the 'hedgehog' 
pathway
• The Hedgehog 

signalling pathway 

tells various cells in 

a foetus how and 

when to develop. 

• Among its functions, 

it gives instructions 

for the left and right 

side of the body to 

develop separately. 

repression of the 

pathway in a foetus 

can therefore lead 

to cyclopia, the 

development of 

one central eye. 

• The pathway is also 

responsible for the 

growth of a subset 

of neurons in the 

developing brain. If 

the pathway does 

not turn off at the 

right time, it causes 

medulloblastoma, 

a rare childhood 

brain tumour. 

• research led by 

Monash University’s 

Professor Neil 

Watkins has found 

that the small number 

of small cell lung 

cancer cells not killed 

by chemotherapy 

are dependent on 

Hedgehog signalling 

to regenerate 

the tumour. 
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Curing obesity involves more 
than telling people to eat less. 

the grossly overweight have 
reduced sensitivity to the 

hormone that normally  
stabilises fat stores, but 

scientists are learning  
more about how it works  

and moving closer to  
effective treatments.

Words  Melissa Branagh-McConachy

Discussions about weight control 
have long since moved out of the world of 
women’s magazines and into science labs 
and government departments. As more 
and more people around the world become 
obese, the human and economic costs 
are taking the epidemic to crisis levels. 

“obesity is a consequence of lifestyle, 
over-consumption of food and environmental 
factors, but it’s a disease nonetheless 
and it is the biggest driver of chronic 
disease,” says Professor Tony Tiganis of 
the Monash obesity and Diabetes Institute 
and Monash University’s Department of 
Biochemistry and Molecular Biology.

“our research shows there are 
complex molecular mechanisms that 
underlie the development of obesity, 
and educating people – telling them 

fAulty brAin signAls de rAil the fAt Controller
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the science behind the obesity epidemic
Professor Tony Tiganis and his research colleagues have found that 

cellular leptin resistance and obesity develop along a continuum. 

Hypothalamic inflammation associated with a high-fat diet 

stimulates elevated levels of two proteins, called PTP1B and 

SoCS3, in the brain. This has the effect of suppressing the 

normal leptin response and initiating leptin resistance.

In turn, this leptin resistance and the associated 

compensatory hyperleptinemia promote the expression of a 

third protein called TCPTP. This protein increases resistance 

to the point where the brain no longer responds to leptin, and 

relentless progression towards morbid obesity begins.

The Monash University-led study has shown that animal 

models without TCPTP in their nerve cells exhibit enhanced 

leptin sensitivity and reduced high-fat, diet-induced weight gain. 

other studies have shown that removing the first two proteins, 

PTP1B and SoCS3, may reduce obesity but not prevent it. 

The Monash-led study further shows that removal of both PTP1B 

and TCPTP has a much more pronounced effect on reducing diet-

induced weight gain although, again, it does not prevent it altogether. 

Professor Tiganis says the study provides compelling 

evidence that TCPTP is a key regulator of leptin sensitivity. 

Treatments that inhibit all three proteins in the brain may be 

effective in enhancing leptin signalling and therefore combating 

obesity – and this is where his research is now directed.

to diet and exercise – is not enough,” 
Professor Tiganis says. “We have to come 
up with new ways to treat people.” 

Those treatments may develop from 
a greater understanding of a hormone, 
leptin, which helps our bodies regulate their 
weight. humans produce leptin in response 
to increasing fat deposits. It acts on the 
hypothalamus in the brain, sending signals 
to suppress appetite and increase energy 
expenditure: nature’s version of the classic 
weight-loss advice to eat less and do more. 

In people of normal weight, this 
biological mechanism stabilises the body’s 
fat stores, protecting not only our ability to 
survive but also our reproductive fitness. 

But in obese people, the hypothalamic 
response to leptin is diminished. As a result, 
the central nervous system acts as if there 
are low energy levels even when the body 
is well supplied. The normal signals to 
reduce the amount of food eaten, or step 
up energy output, simply do not happen. 

Although leptin’s role is clear, 
Professor Tiganis says the full extent 
to which resistance to it influences 
obesity needs more investigation. 

“It is believed that complex homeostatic 
mechanisms help maintain a set body 
weight in most humans,” he says. “This 
goes awry in people who become obese, 
and an elevated level of body fat is attained 
and defended. We are interested in the 
molecular mechanisms that cause changes 
in body weight homeostasis [equilibrium].” 

In collaborative research with scientists 
at harvard Medical School and the ontario 
cancer Institute, Professor Tiganis is building 
up knowledge about how resistance to leptin 
develops, recently publishing study findings 
in the prestigious Cell Metabolism journal.

That a high-fat diet causes elevated 
levels of two proteins in the brain was 

known already. These proteins suppress 
the leptin response and initiate resistance 
to it. Professor Tiganis’s team found that 
this in turn promotes a third protein, which 
pushes things to a point where the brain 
no longer responds to leptin. Thus begins 
an inevitable progression towards obesity.

Treatments directed at these proteins 
in the brain could improve leptin signalling 
and thereby help combat obesity. 

“The next research stage will 
determine whether we can prevent 
diet-induced obesity if we delete or 
neutralise all three proteins from the 
neuronal cells,” Professor Tiganis says.

The need to develop treatments for 
obesity is urgent. Almost 30 per cent of 
european and American adults are obese, 
as are about 25 per cent of Australian 
adults. Many more are overweight. In 
Australia alone, the cost of obesity and 
related health issues is more than A$56 
billion a year, according to a University of 
Sydney study published in the Medical 
Journal of Australia in March 2010. 

Unless something is done, it is 
estimated that by 2020 more than 80 per 
cent of adults and almost one-third of 
children will be overweight or obese. 

It is far from being just a question of 
appearance. obesity is a significant risk 
factor for cardiovascular disease, type 2 
diabetes and cancer – in particular liver 
cancer, which is the fifth most common 
cancer worldwide and the third most 
common cause of cancer death. It is also 
another research interest for Professor 
Tiganis, who has been awarded a three-year 
grant from the Association for International 
cancer Research in the Uk to examine the 
molecular mechanisms by which obesity 
drives the development of liver cancer.

“The risk of mortality from liver cancer for 

men who are obese is 4.5 times higher than 
those of normal body weight, so this is an 
important area for us to address,” he says.

Meanwhile, he is confident that the leptin 
study, which began in 2010 and is backed in 
Australia by a four-year National health and 
Medical Research council grant, will provide 
a significant weapon in the fight to combat 
an increasingly serious health problem.

But this is a battle that will always need 
to draw on a variety of factors. “Treatment 
must eventually represent a multi-pronged 
approach – drugs, diet and exercise – to 
prevent or manage diet-induced obesity,”  
he says. 

fAulty brAin signAls de rAil the fAt Controller
“ our research 
shows there are 
complex molecular 
mechanisms 
that underlie the 
development 
of obesity, and 
educating people 
– telling them to 
diet and exercise  
– is not enough. 
We have to come 
up with new ways 
to treat people.” 

 – Professor Tony Tiganis



outsMArting the suPerbugs
Words  Liz Porter

Monash University microbiologist 
Associate Professor Dena lyras has many 
significant relationships in her life: with 
her husband, her son and daughter, and 
her parents. She also has an important 
ongoing relationship with ‘Dif’, as she 
and her colleagues call Clostridium 
difficile – a hospital superbug.

This bug has been the focus of her work 
as a medical researcher for more than a 
decade. It causes severe diarrhoea in elderly 

patients and has become increasingly 
more deadly over the past decade. It is 
responsible for epidemics in canada, the 
Uk and Australia as well as in the US, 
where its cost to healthcare is estimated 
to be as high as US$3.2 billion a year.

The bug flourishes in hospitals, where 
prescribed antibiotics attack the bacteria 
that cause particular ailments. however, 
these antibiotics also wipe out the ‘good’ 
and protective natural bacteria in a patient’s 
intestine, allowing ‘bad’ bugs such as 
Clostridium difficile to invade and thrive.

For the past 14 years, Melbourne-
based Associate Professor lyras has been 
on a quest to understand exactly how this 
bacterium works and to learn how – and 
why – newer versions of it have become 
so potent. In Australia, she is pushing 
for hospitals and nursing homes to start 
tracking the current extent of Clostridium 
difficile infection in their patients.

Associate Professor lyras says Dif is 
not much to look at: a simple rod-shaped 
organism, and only visible if magnified many 
thousands of times through a powerful 
microscope. But she still regularly wakes up 
thinking about it and is often still pondering 
its workings late at night, when she emails 
colleagues in the ‘Dif community’, as she 
calls it. These fellow scientists in Perth, the 
Uk and the US are also working on the bug.

her husband understands, she says. 
“he is a microbiologist as well, so he 
listens. every research scientist becomes 
a bit obsessed,” she adds with a laugh.

And Clostridium difficile is a tough 
opponent: it is intriguingly hardy.

“It won’t grow in the presence of oxygen, 
so you’d think it would be easy to kill,” 
Associate Professor lyras says. But the bug 
makes two versions of itself: the vegetative 
cell that makes people sick and the ‘spore’, 
which is the key to its transmission. It is this 
tough seed-like spore that survives in oxygen 
and resists many antibacterial chemicals.

“When people are infected, the 
bacteria make lots of spores, which 
spread very efficiently. once Dif 
is in the hospital environment it is 
almost impossible to get rid of it.”

Scary? “And clever,” Associate Professor 
lyras says. “I am driven by curiosity. 
These tiny little entities can do so much 
damage and we can’t even see them 
without very powerful imaging equipment 
… and they constantly change. As soon 
as you find a way to fight them they find a 
way to get around it, and really quickly.”

While Associate Professor lyras finds 
this capacity for change “fascinating”, she 
recognises that it must be infuriatingly 
difficult for clinicians and affected patients.

Associate Professor lyras began 
studying the way that antibiotic-resistant 
genes move from one bacterium to another 
when she was a PhD student at la Trobe 
University in Melbourne. By 1992 she was a 
postdoctoral fellow at Monash, working with 
Professor Julian Rood on the movement of 
DNA in a related bug and common cause of 
food poisoning, Clostridium perfringens. By 
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defeating the 
deadly Clostridium 
difficile is no 
easy task but, 
step by step, 
microbiologist 
Associate 
Professor dena 
Lyras is helping 
piece together the 
puzzle. 
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1995 the scientists were studying the same 
kind of gene movements in Clostridium 
difficile, which is present in every hospital 
in the world where antibiotics are used.

By 2005, epidemics in hospitals in 
canada and the Uk had lent urgency to 
the research: an international community 
of scientists were working long hours to 
unlock the genetic secrets of Clostridium 
difficile. Soon the Monash researchers 
began making significant discoveries, 
each shedding successive light on 
the bug’s increasing virulence.

Clostridium difficile makes two main 
toxins, toxin A and toxin B, and these are 
responsible for disease. Thirty years of 
research suggested that toxin A was more 
important in causing disease. Then, in 2009, 
the international journal Nature published 
groundbreaking research by Professor 
Rood and Associate Professor lyras, which 
overturned previous beliefs about toxin A 
and implicated toxin B as the main cause 
of intestinal disease in Dif infections.

“All the work done previously was on 
purified toxins,” Associate Professor lyras 
says. “But when you take one factor and 
study it in isolation from everything else it can 
misrepresent what happens during infection.”

Professor Rood and Associate Professor 
lyras worked on the bacteria directly, 
adding several years to the project because 
they first had to genetically engineer the 
bacteria: to make one form missing the 
gene that made toxin A, and one form 
missing the gene that made toxin B. 

late last year, Associate Professor 
lyras accomplished the next step in 
cracking Clostridium difficile’s DNA code. 
her research team showed exactly how 
a particular mutation in one gene of the 
bug allowed toxin production to go out of 
control, creating hypervirulent strains.

“There is a particular ‘repressor’ 
gene, which under normal circumstances 
controls how much toxin is made – and 
keeps it at a certain level,” she explains. 
“In the epidemic or hypervirulent strains, 

that gene is not intact. It has a mutation 
in it that stops it from being functional.”

In that experiment, reported in 
the international microbiology journal 
PLoS Pathogens, Associate Professor 
lyras and her colleague Dr glen carter 
were able to put the intact gene back 
into the bacteria and see how the 
gene reduced the bug’s virulence.

Along with pharmaceutical company 
Immuron, Associate Professor lyras is 
now working on methods – including a 
vaccine – to treat or prevent the diseases 
caused by Clostridium difficile. Meanwhile, 
other research projects involve trying to 
plot the exact path of the damage the bug 
causes in human and animal intestines.

“I think you have to be creative to be 
a research scientist,” Associate Professor 
lyras says. “[Research science] is like a big 
jigsaw puzzle. you add pieces to the puzzle 
and can see a clearer picture. And as soon 
as you add one piece, it brings into question 
another 10 pieces.” 

“ When people 
are infected, the 
bacteria make 
lots of spores, 
which spread 
very efficiently. 
once dif is in 
the hospital 
environment it is 
almost impossible 
to get rid of it.”

 – Associate Professor 

 dena Lyras
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A fluorescent protein from a 
deep-sea jellyfish has helped 

scientists isolate heart cells in the 
laboratory, creating an invaluable 

aid to work on heart disease 
treatments and extraordinary 

opportunities for stem cell 
researchers around the world.

Words   Julian Cribb and  
Alexandra roginski

They arrive by Fedex courier, packages 
half the size of a shoebox marked 
‘Biological’, their contents packed with 
styrofoam to protect the 96 Petri dishes 
inside. The cost of international delivery 
for this room-temperature package is 
about A$250, but for biomedical science, 
the value of the contents is priceless. 

each box that the research group of 
Dr David elliott from Monash University 
sends to international collaborators contains 
about half a million purified human heart 
muscle cells. Isolated from other cell types 
through a remarkable new technique, 
they are the material through which 

to Help menD broken Hearts

Dr David Elliott leads 

an international team 

of cardiac researchers 

using a protein from 

Aequorea victoria, an 

almost crystal-clear 

medusa jellyfish found in 

Atlantic waters.
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researchers can study heart function and 
test therapies for the diseases that attack 
the engine room of the human body. 

one of the keys to ultimate success 
in finding treatments for heart disease 
is a deeper understanding of how the 
cardiac cells within the muscular wall of 
the heart are both damaged and repaired. 
For years, scientists and drug companies 
have been working with unpurified cell 
lines, unsure of whether the effects they 
observe, such as cell death, are caused 
by a reaction of the cardiomyocytes 
(heart muscle cells) themselves, or 
by surrounding, supporting cells. 

In 2011, an international team led 
by Dr elliott, and which also included 
Monash Professors Andrew elefanty and 
ed Stanley, published a paper in Nature 
Methods outlining research that would 
guarantee a potentially inexhaustible 
supply of heart cells. It was not only the 
researchers who were glowing from what 
was lauded as a foundational advance in 
stem cell science – the cells also glowed.

“Researchers need to study cardiac 
cells in vitro to understand more about 
the progression of various forms of the 
disease,” Dr elliott says. “They need 
to be able to screen new drugs safely 
and establish whether or not they are 
toxic to heart tissue – but obtaining 
enough mature, live cardiac cells to do 
this has proved remarkably difficult.” 

cracking the challenge was a four-year 
task for the 26 scientists from Monash, 
the Walter and eliza hall Institute, the 
Baker IDI heart and Diabetes Institute, 
the leiden University Medical centre and 
the Netherlands Proteomics centre. 

They had a little help from a jellyfish – 
Aequorea victoria, an almost crystal-clear 
medusa jellyfish that haunts the Atlantic 
waters off North America and europe. Since 
the 1990s, stem cell scientists have been 
using a green fluorescent protein from the 
jellyfish as an invaluable way to mark cells by 
making them glow green in ultraviolet light. 

“When you grow a culture of embryonic 
stem cells, you can encourage it to produce 
specialised cardiac cells using certain 
growth factors,” Dr elliott says. “But how do 
you then identify and separate these from 
the smooth muscle cells and other types in 
the culture? That was the first big challenge.” 

Through a genetic procedure, the 
team modified human embryonic stem 
cell cultures with the fluorescent jellyfish 
protein so that it would hook up exclusively 

to a gene called Nkx2-5. This gene 
goes into action in the earliest stages 
of embryo development, when the tiny 
heart begins to form, and helps to shape 
the growing tissue into a mature organ. 
The researchers could therefore make 
potential cardiac cells reveal their identity 
by glowing bright green under ultraviolet 
light. Better still, the cells did this several 
days before actually maturing into beating 
heart cells, which meant the team could 
identify the fully developed cardiomyocytes 
as well as heart progenitor cells, which are 
destined to differentiate into heart cells.

But after identifying these cells, how 
would the researchers physically isolate 
them? The team solved this second 
challenge by identifying a pair of proteins 
on the surface of the glowing cardiac 
cells, which they were able to use as 
biochemical ‘handles’. They grabbed 
them with specialised antibodies, a 
cheap and efficient way to separate 
the cardiomyocytes from other cells. 

discovery delivers various 
applications
Besides helping to purify the culture 
of heart cells for research purposes, 
this technique could also allow cardiac 
specialists to isolate heart cells cultured 
from the stem cells of individual patients. 
Dr elliott says that biotech companies are 
already investing in developing techniques 
for such ‘personalised’ medicine. 

consider this potential application. 
Some chemotherapy treatments cause 
damage to the heart muscle of somewhere 
between 20 and 30 per cent of patients, 
but at the moment there is no way of 
knowing whether an individual patient is 
susceptible to this damage. Scientists can 
already extract a skin sample from a patient 
and use it to culture stem cells, but this 
culture is not purified. The new technique 
means that heart muscle cells could be 
isolated from this culture: they would beat 
in a Petri dish, and the drug could then be 
applied to them to observe its impact. 

Such cells could be used to test the 
new generation of heart drugs in the 
laboratory. From the Petri dish, they could 
provide crucial information on efficacy 
and safety before animal or human trials 
commenced, or had to be discontinued 
because of damaging side-effects. 
years would be sliced off the process. 

“For researchers, the significance 
is that this is the first time they have 

had access to pure human cardiac 
cells, free of contamination from 
animal products or the pathogens 
they might harbour,” Dr elliott says.

The team has applied for a provisional 
patent on the method, and has already 
shared cell lines with leading cardiac 
laboratories in europe, the US and Asia.

Professors elefanty and Stanley are 
international leaders in the field of stem 
cell manipulation and differentiation (the 
process by which stem cells are told how to 
develop into specialised cells – heart, skin 
and so forth). It was while working in their 
laboratory at the Monash Immunology and 
Stem cell laboratories (MIScl) that Dr elliott 
began the cardiomyocyte research, before 
founding his own MIScl research group 
last year. These heart cells are the sixth cell 
line that the elefanty–Stanley laboratory 
has developed. They are employing similar 
techniques to isolate insulin-producing 
cells for the treatment of diabetes, and 
blood cells for the treatment of leukaemia. 

While the immediate value of the 
approach is to grow lines of experimental 
cells for research purposes and drug trials, 
Dr elliott believes that down the track it 
could have direct medical application for 
the isolation and production of cell lines 
from a patient’s own heart to replace 
those severely damaged by disease, 
sidestepping the need for heart transplants 
and the risks of tissue rejection. But this, 
he stresses, is still a long way off.

For the moment, their achievement 
provides extraordinary opportunities 
for stem cell researchers around the 
world. A group in the Netherlands is 
using cells from Dr elliott’s laboratory to 
study long qT syndrome – a disease 
of the electrical circuitry that regulates 
heartbeat. The cell surface proteins 
that serve as biochemical handles are 
being used in laboratories worldwide to 
study a range of cardiac diseases. 

The impact of the research is perhaps 
best summarised by a commentary piece 
in Nature Methods by Associate Professor 
Timothy kamp, from the University of 
Wisconsin–Madison. “The promise of 
stem-cell research in the cardiovascular 
field continues to grow … The bright 
spotlight has been on the possibilities for 
revolutionary new approaches for research 
and therapy, but it is the key foundation-
building work like the studies described here 
that will provide the necessary tools and 
understanding to truly realise this promise.” 

Through 
a genetic 
procedure, 
the team 
modified human 
embryonic stem 
cell cultures with 
the fluorescent 
jellyfish protein 
so that it 
would hook up 
exclusively to 
a gene called 
nKX2-5. This 
gene goes into 
action in the 
earliest stages 
of embryo 
development, 
when the tiny 
heart begins to 
form, and helps 
to shape  
the growing 
tissue into a 
mature organ. 
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Words  Liz Porter

As the world expert on the political 
history of the South African apartheid 
regime’s secret nuclear weapons program, 
Monash South Africa’s Dr Anna-Mart van 
Wyk has become familiar with government 
and defence force archives in both South 
Africa and the US. The documents she 
has tirelessly tracked down and studied 
have cast new light on the politics behind 
the program, which remained hidden 
through the 1980s until it was voluntarily 
– but still secretly – dismantled in 1990. 
confirmation that the program ever existed 
only came in 1993 when then-President 
F. W. de klerk announced its abolition.

Dr van Wyk, a senior lecturer at Monash 
South Africa, has fought her own paper 
wars to get hitherto secret documents 
declassified. She has buttonholed 
scores of former politicians, from the 
then-South African Foreign Minister Pik 
Botha to former US Secretary of State 
henry kissinger, and has interviewed 
both the ‘father’ of the first South African 
atomic bomb, Dr Johan Slabber, and 
the South African naval-commodore-
turned-Soviet-spy Dieter gerhardt. 

Above all, Dr van Wyk had to become 
a specialist in posing difficult questions: an 
unknown art in the tiny Afrikaans-speaking 
South African town of carolina, where she 
was born in 1972 and where questioning of 
the apartheid regime simply did not happen.

Dr van Wyk says there was a visceral 
sense that something was not right, but 
you did not ask questions – at least not out 
loud. Through the 1980s, she watched the 
nightly Tv footage of demonstrations in front 
of South African embassies in the US and 
the Uk, “always followed by the rhetoric ‘We 
are a sovereign state; we will not tolerate 
international meddling in our affairs’.” 

yet one feature of her home life 
presaged Dr van Wyk’s future academic 
focus on the secrets of the apartheid 
regime. It was her interest in the snippets 
of information about the violation of 
arms embargoes that she gleaned from 
dinner table conversations between her 
father and his air force officer brother. 

The curious teenager soon realised why 
her uncle had spent four years in France 
in the 1970s. he had been training in the 
maintenance of French Mirage fighter 
aircraft that were sold to South Africa 
in violation of a 1963 arms embargo. 

By the 1980s, he was making 
regular extended stays in Israel, 
growing out his military haircut and 
sporting a beard and casual clothes.

“That intrigued me,” Dr van Wyk 
recalls. “It turned out he was involved in 
developing a fighter aircraft, the cheetah, 
based on the Israeli kfir, despite a 1977 
arms embargo against South Africa.”

But that seed of interest lay dormant until 
1993 when, after a varied academic path, 
she took a history module that would set her 
academic course for the next two decades. 

It was also in 1993 that President de 
klerk called a special sitting of the South 
African Parliament on 25 March to confirm 
the truth of rumours, first published in the 
New York Times in 1977, about the apartheid 
regime’s nuclear arsenal. he said the regime 
had built six nuclear bombs and was halfway 
to a seventh. however, the A$300 million 
worth of bombs had been dismantled at Mr 
de klerk’s orders, before South Africa signed 
the Nuclear Non-Proliferation Treaty in 1991.

In South Africa, Dr van Wyk recalls, 
it was her father’s generation that 
seemed to respond most to Mr de klerk’s 
revelation. “For some, it was a proud 
moment – ‘Wow, we had the bomb’.”

a nuclear secret Delivers
a lesson in peace

The Pelindaba, 

Valindaba and top-

secret Advena facilities 

(shown) in south 

Africa were used for 

the development and 

storage of the country’s 

secret nuclear weapons. 
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For Dr van Wyk and her fellow 
students it was “just another secret”.

“It was difficult to digest everything 
that was coming out. By 1993, there was 
dialogue between the African National 
congress [ANc] and the government. 
every night on Tv, new and often 
horrific things were being revealed.”

In 1993 Mr de klerk and Nelson 
Mandela shared the Nobel Peace Prize. 
on 27 April 1994, Mr Mandela was 
elected president in the country’s first 
multiracial elections, with the ANc winning 
a majority in the National Assembly. By 
this time, Dr van Wyk’s University of 
Pretoria history classes had become 
multiracial, and, in a class on liberation 
movements, she sat alongside a high-
ranking member of the ANc youth league. 

In the years after 2000, Dr van Wyk’s 
PhD research took her to the Jimmy carter 
library in Atlanta, the library of congress 
in Washington, Dc, and the ARMScoR 
Archive in Pretoria, where she read 
documents relating to South Africa’s nuclear 
program. But the arms embargo against 
South Africa was her primary field of interest.

In 2006, as she began a two-year 
postdoctoral fellowship at the University of 
Johannesburg, she found herself fielding 
questions about nuclear South Africa 
and noticed that nobody seemed to be 
examining the link between the birth of 
its nuclear program and the cold War. 

The field of foreign collaboration with the 
apartheid regime was unexplored and she 
realised she had found a new research area. 

She dug into US archives such as the 
george Bush Presidential library in Texas, 
the Ronald Reagan Presidential library in 
Simi valley, california, the gerald R. Ford 
Presidential library in Michigan, and the 
National Security Archive in Washington, 
Dc. She spent weeks at a time in the South 
African Foreign Affairs Archive, a treasure-
trove of information about diplomatic 
wrangling between the US and South Africa. 
There she sat, her pulse racing, among 
file boxes with labels such as ‘Nuclear 
power’ and ‘Top secret: nuclear power’.

Dr van Wyk also gained access to 
the Pretoria archive of the South African 
National Defence Force. Since 2011 her 
part-time research assistant has been 
one of its retired archivists – someone 
who knows exactly where to look.

“Sometimes the file label may just say 
‘France’. It may just be an exchange of 
military attachés. or something useful. 

And it costs 15 rand (about A$1.80) an 
hour to get documents declassified.”

Dr van Wyk’s first publications focused on 
the cold War link to the nuclear program. The 
watershed year, she discovered, was 1974, 
when the left-wing military coup in Portugal 
led Pretoria to anticipate the overthrow of 
the colonial governments in Angola and 
Mozambique and the influx of a communist 
presence in Southern Africa. cuban forces 
were fighting in Angola, assisted by the 
Soviet Union and the german Democratic 
Republic (east germany). The South 
African government believed that a Soviet-
orchestrated assault in Southern Africa was 
inevitable, and that South Africa could not 
depend on outside assistance. The regime 
saw the bomb as a deterrent to be revealed 
in case of imminent or immediate threat.  

Since 2010, Dr van Wyk and Monash 
South Africa have been research partners 
in the Nuclear Proliferation International 
history Project (NPIhP), a joint venture of 
the Florence-based Machiavelli center 
for cold War Studies and the history and 
Public Policy Program at the Woodrow 
Wilson International center for Scholars in 
Washington, Dc. Involving partner scholars 
from 10 countries that either have or have 
had nuclear weapons, it seeks to create an 
international history of nuclear proliferation.

“one of the aims is to get as many 
documents as possible declassified, so 
the world can have access to them,” 
says Dr van Wyk, whose NPIhP work 
is funded by a carnegie Foundation 
grant and Monash South Africa.

At the same time, she continues to 
search for documents that will show 
the exact role played by other nations 
– in particular Israel and France – in 
South Africa’s nuclear build-up.

“There is general suspicion that 
Israel offered nuclear weapons. But 
we need more documents,” she says. 
“That’s the thing about archival research. 
you find a document, see something 
suggested and then need to find other 
documents that provide evidence.”

The question also remains as to who 
was responsible for the 1979 ‘vela incident’ 
when the US vela satellite picked up a 
one-second burst of light near South 
Africa’s Prince edward Island, supposedly 
evidence of a secret nuclear test. 

Was the test Israeli or South African? 
An Israeli one with South African 
assistance? or vice versa? According to 
Dr van Wyk, the person who may have 

the answer is the former South African 
naval commodore and convicted Soviet 
spy Mr gerhardt, who was head of the 
Simonstown naval base, near cape 
Town, before the incident, and whom she 
interviewed last year. But he is not saying. 

“Until he was arrested in 1982, he 
leaked many secret documents to the 
Soviets. When, in 1977, Soviet surveillance 
satellites ‘discovered’ a nuclear test 
site in the kalahari Desert, it was not 
by chance. [The Soviets subsequently 
informed the US, which pressured South 
Africa to abandon the site.] There also are 
indications that Israeli ships were docked at 
Simonstown just before the vela incident.”

South Africa’s nuclear history, highlighted 
by it being the only nation ever to dismantle 
its own program, means that Dr van Wyk’s 
research has unique implications for today’s 
global campaign for nuclear disarmament.

Former Australian Foreign Minister 
Professor gareth evans Ac, co-chair of the 
International commission on Nuclear Non-
Proliferation and Disarmament, agrees that, 
back in 1993, the significance of Mr de 
klerk’s revelations was lost in the general 
international excitement about the historic 
changes then engulfing South Africa.

But along with other high-profile 
advocates of the elimination of nuclear 
weapons, Professor evans has regularly 
cited South Africa as an example of what 
other states can do. In Eliminating Nuclear 
Threats: A Practical Agenda for Global 
Policymakers (February 2010), co-written 
with commission co-chair yoriko kawaguchi, 
Professor evans also referred to South 
Africa when making the point that “nuclear 
arsenals no longer occupy pride of place in 
the security policies of the major powers”.

For Dr van Wyk, the apartheid regime’s 
own view of its arsenal was that the regime’s 
security was actually diminished rather 
than enhanced by its possession of nuclear 
weapons – an instructive lesson for modern 
rogue states with nuclear capability. 

“one of the lessons of the South African 
experience is: ‘What do you actually want 
to do with them?’ In South Africa the 
weapons were developed to be a deterrent. 
Then Namibia became independent, the 
cubans withdrew from Angola and de 
klerk began the process of reconciliation. 
The ‘Red danger’ disappeared and 
the weapons became superfluous.

“I think the message from South Africa is 
that the world, clearly, can function without 
nuclear weapons.” 

The International 

Atomic Energy Agency 

(IAEA), a specialised 

agency within the 

United Nations system 

in Vienna, houses a 

miniature ploughshare, 

which was made from 

a melted metal casing 

of one of south Africa’s 

nuclear weapons. It 

was given to the IAEA 

by former south African 

Foreign Minister Pik 

Botha after the bombs 

were dismantled. 

The ploughshare is a 

reference to the biblical 

principle of ‘turning 

your weapons into 

ploughshares’, in other 

words, ‘make peace, not 

war’. It is symbolic of 

south Africa’s transition 

from a nuclear weapons 

state to a non-nuclear 

weapons state – the first 

in the world to make this 

transition.
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ancient knoWleDge 
given life in 
a virtual WorlD
fACIng A LIngUISTIC CRISIS THAT THREATEnS THE oRAL TRADITIonS 
THAT PASS on InDIgEnoUS KnowLEDgE, CULTURE AnD IDEnTITy, 
ABoRIgInAL ELDERS HAVE TURnED To 21ST-CEnTURy AnIMATIon 
TECHnoLogy To HELP SUSTAIn InTER-gEnERATIonAL REMEMBERIng.

Words  dr Gio Braidotti

From a Western perspective, the 
songlines of Indigenous Australians can 
seem like simple origin myths; tales of 
ancestral beings whose ‘Dreamtime’ 
actions animate Australia’s creation story. 

only more recently have ‘white fellas’ 
come to realise that songlines defy Western 
concepts and categories by passing on 
an encyclopedic knowledge of Australia’s 
eco-biology, bound up in kinship laws 
that are embedded in cultural and spiritual 
traditions. over thousands of years 
people have become adept at this unique 
way of learning, knowing and being.

Songlines remain a vast, living 
archive comprising some 270 distinct 
languages and about 600 dialects. 
Within this is stored the vast bulk of 
Australia’s human history, a history that 
dates back more than 40,000 years.

Alarmingly, however, this knowledge 
is slipping away. linguists say Australia is 
losing Indigenous languages at a rate of 
two a year – and the loss of Indigenous 
languages means the loss of the songlines.

The deputy director of the Monash 
Indigenous centre, Associate Professor 
John Bradley, is one of only five speakers 
left of the yanyuwa language, which is from 
Borroloola country on the gulf of carpentaria 
in remote northern Australia. When he first 
went there 33 years ago as a primary school 
teacher there were 260 yanyuwa speakers.

“you have to understand that where 
I work, the ultimate form of knowledge 
is the ability to sing songlines,” he says. 
“These are the professors. The ultimate 
way of knowing is being able to dance your 
country. knowledge is not just conceptual 
ideas learned with books and computers.” 

he says this can be difficult for 
people educated in a Western culture 

to understand, but it is how Indigenous 
people construct and hold knowledge, and 
hold it true for a very long period of time. 
But for this knowledge to be sustained, 
so must the languages of the songlines.

Associate Professor Bradley explains 
that songline preservation involves much 
more than simply compiling dictionaries. 
“They are incredibly complex phenomena 
– linguistically, musically, in the way 
they are performed, in the way they 
are held as a body of knowledge.” 

Initially, Associate Professor Bradley 
compiled dictionaries and grammars as a 
way of preserving languages, but came to 
realise that a new way to conserve and pass 
on languages was needed. he envisioned 
a technique capable of encoding – in 
culturally appropriate ways – the layers upon 
layers of meaning contained in songlines. 
A chance encounter with the work of a 
fellow Monash University academic in 2007 
provided just what he was looking for. 

Dr Tom chandler at the Monash 
Faculty of Information Technology is a 
specialist in 3-D animation, which draws 
on advanced software to build a virtual 
world populated by 3-D objects. 

A ‘camera’ can then fly through 
these worlds – and around the 3-D 
objects it contains – to produce films. 
It is the same technology used in the 
production of movies such as Avatar and 
countless computer-game worlds.

Fortuitously, Dr chandler also has 
a background in archaeology and he 
combines these academic interests 
by participating in projects to rebuild 
– in virtual 3-D space – lost ancient 
cities such as cambodia’s Angkor.

“John really liked the Angkor animations 
and in 2007 he emailed me out of the 
blue,” Dr chandler says. “he had all these 
wonderful concepts and huge amounts 

of materials including storyboards and 
atlases. The first thing I did was set up 
a meeting between John and a talented 
3-D-animation graduate, Brent Mckee, 
to determine what was possible.”

The result is the re-creation – in virtual 
space – of Australian landscapes in which 
songlines can be modelled, animated, filmed 
and narrated in their native languages, 
with copyright remaining the property of 
the participating Indigenous community. 

The yanyuwa were the first to trial 
the technology, but within 12 months of 
seeing what was possible, Indigenous 
groups across the nation expressed an 
interest in the technology. The result is the 
Monash country lines Archive (MclA), 
which is supported financially by the 
Alan and elizabeth Finkel Foundation.

“very few people anywhere in the world 
use 3-D animation exclusively for research 
or as an archive science,” Dr chandler says. 
“It is normally restricted to entertainment, 
snappy presentations and special effects. 
With the MclA, 3-D animation finds a 
new role as an archive tool that helps 
40,000-year-old oral traditions endure.”

Taking part are animators Michael lim, 
who specialises in creating and animating 
landscapes, and chandara Ung, who focuses 
on creating and animating ‘characters’ (mainly 
native animals and humans). Mr Mckee 
remains as art director and lead animator. 
All three are completing their masters 
degrees under Dr chandler’s supervision.

“That’s generally how working in 
the 3-D design industry can be as 
well,” Mr lim says. “As part of a team 
you might be called on to specialise in 
modelling, texturing, lighting, animating 
or a mix of these and other things.”

Rather than using libraries of purchased 
3-D items, such as trees or animals, Mr lim 
says that the MclA team handcrafted all the 

songlines remain 
a vast, living 
archive comprising 
some 270 distinct 
languages and 
about 600 dialects. 
Within this is 
stored the vast 
bulk of Australia’s 
human history, a 
history that dates 
back more than 
40,000 years.
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objects, landscapes and characters from 
scratch to ensure a consistent and distinctive 
style. To create movement, the objects and 
characters are placed in key locations, and 
poses are linked together as a sequence of 
frames. every second of animation requires 
a series of 25 frames to be produced. 

It can take years of work experience 
to achieve proficiency as an animator.

“Animating creatures requires a lot 
of planning so that we know in advance 
what kind of movements we are going to 
need,” Mr Ung says. “We then rig up the 
3-D creature so that it contains a wireframe 
skeleton that controls movements in a 
realistic and coordinated fashion. That 
involves a bit of code writing, but these days 
the technology allows you to be more artistic 
and less wrapped up in technical detail.”

every step of the way, Mr Mckee 
checks the team’s handiwork with the 
yanyuwa elders and in the process has 
become a frequent visitor to Borroloola. 
As a consequence he has started to 
hear and speak a little yanyuwa. 

“We have to take a lot of time and care in 
what we are doing,” Mr Mckee says. “It’s in 
the nature of songlines that small details are 

crucial – they are the whole point. To date 
we have animated just songline segments, 
producing films that last a few minutes. 
John and the yanyuwa, however, would 
like to see an entire songline animated, 
even though it would take years to produce 
and result in a feature-length film.” 

help may be on its way. Dr Shannon 
Faulkhead is the Finkel Fellow responsible 
for MclA liaison and consultations with 
Indigenous communities. She is herself 
an Indigenous woman with nine years’ 
experience working at the koorie heritage 
Trust in Melbourne and has a research 
background in how the oral transmission 
of knowledge itself constitutes an archive. 

She says the yanyuwa films have been 
received so well that Indigenous communities 
are in talks with Monash about establishing 
a training program in 3-D animation. 

“What the animators are doing is 
amazing,” she says. “They are artists as well 
as technicians in that they create not just 
amazing images, but images that reflect 
the story as these communities see them.”

For the yanyuwa – who do not possess 
a tradition of using imagery – the appeal lies 
in the animation’s realism and the interest 

it arouses intergenerationally. In short, the 
yanyuwa see the technology as holding 
both archival and educational value. 

Indeed in Borroloola, Associate 
Professor Bradley already has a group 
of young yanyuwa who now narrate the 
animations themselves, where previously 
they heard but did not speak the language.

For other communities, the appeal lies 
in the ability to recreate landscape that is 
crucial to a songline but which no longer 
exists, or in the potential to resurrect 
languages – in culturally meaningful 
ways – that are no longer spoken at all.

Underlying all these uses is a project 
structure that deviates in essential ways from 
standard copyright and research models. 
Dr Faulkhead explains that the MclA has 
adopted a partnership model that integrates 
essential lessons learnt in past interactions 
between Indigenous and academic cultures.

“The community is part of the process all 
the way through,” she says. “We do not ask 
to retain copyright, and they retain control 
over how their stories and images are 
used. This project would not work without 
those safeguards that prevent a repeat of 
misappropriations and misrepresentations 
by researchers in the past.”

Those safeguards have made it possible 
for a technology that builds virtual worlds to 
become a kind of sanctuary for what Associate 
Professor Bradley calls “very embodied, 
kin-oriented and land-based knowledge”.

With team members reporting ambitious 
community aspirations for animations on 
an epic scale, the MclA could see the 
artistic flair of Indigenous people unleash 
a generation of animators who draw 
on their ancestry and start to tell their 
own stories in 3-D-animated formats.

“There is a whole issue of language 
being related to questions of identity and 
wellbeing,” Associate Professor Bradley 
says. “It is about intangibles that really 
matter. For example, we know from studies 
done in Western Australia that children who 
grow up with a positive sense of their own 
language are more positive in the way they 
function in the world. But at the same time, 
it is about saying that all these things to 
do with Indigenous culture have value.”

Thanks to the generous permission 
granted by the yanyuwa community, some 
of their 3-D animations can be viewed at the 
MclA website. 

 www.infotech.monash.edu.au/research/projects/

independent/countrylines-archive/animations.html
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John Bradley, one of 

only five speakers of the 

Yanyuwa language, is 

part of the Monash team 

creating a digital archive 

of Indigenous songlines.
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Words  Julian Cribb

Between two and five million years 
ago, something akin to a giant guinea 
pig roamed South America. Weighing 
about a tonne, it would have loomed large 
over its modern relatives – diminutive 
rodents such as mice and rats. 

Such extraordinary contrasts in body 
mass are part of the story emerging from 
an international study led by Monash 
University and published in the Proceedings 
of the National Academy of Sciences of 
the United States of America (PNAS). The 
research tells the story of mammalian 
body size over the past 70 million years. 

Body size plays a critical role in survival, 
explains lead author Dr Alistair evans, 
senior research fellow with the Monash 
School of Biological Sciences. Being 
large, for example, can help you regulate 
body temperature in a cold climate. 
Being small can help you survive when 
there is fierce competition for food.

in tHe mammalian 
race to evolve

ocToBeR 2012    Monash university

A vast study of mammalian evolution over the past 70 
million years reveals it takes at least 10 times as many 
generations for a mouse to reach elephantine proportions 
as for the reverse transition.

Dr Alistair Evans, senior 

research fellow with 

the Monash school of 

Biological sciences, leads an 

international study into the 

evolution of mammal size over 

the past 70 million years.
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“Believe it or not, the ancestors of 
elephants were once as small as mice,” 
Dr evans says. “So we were curious to 
find out how long it would take a 20-
gram mouse to evolve into a two-million-
gram elephant … and vice versa.”

The researchers pieced together the 
lineages of nine families of large mammals 
– including those that contain elephants, 
apes, deer and whales – from the often-
fragmentary traces left in the fossil record 
(the diminutive rodent family was included 
because of its gargantuan guinea pig 
relative). By calculating the body mass 
of each family, they could show how the 
animals have grown or shrunk over the 
years. They found that it can take 24 million 
generations to build an elephant-sized 
creature out of a mouse, but perhaps only 
two million generations to create a mouse-
sized animal from an elephantine beast.

Previous studies have examined the rate 
of body mass increase and decrease, but 
have focused on particular animal lineages; 
this research looks at entire branches of 
family trees – the extinct ancestors and all of 
their descendants. The earlier studies also 
often focused on shorter time spans, up to 
only a few million years. The period from 
70 million years until present day begins 
at the point at which mammals started to 
resemble what they are today, and captures 
the fascinating complexities in their rise.

But size is a complex matter of 
adaptability, and Dr evans explains 
that bigger is not always better. 

“It isn’t just about sheer size – it is 
also about how quickly or slowly you can 
adjust your size to the changing conditions 
around you,” Dr evans says. “This can play 
a crucial role in your chances of survival.”

The team chose to measure 
evolutionary speed in body mass 
change because it is a fundamental trait, 
strongly linked to other aspects of the 
animal’s physiology and behaviour. 

It is also relatively easy to estimate from 
fossil remains. To be sure it was getting the 
whole picture, the team’s research took in 
the world’s four largest continents – Africa, 
eurasia, and North and South America – and 
the main ocean basins. It also studied the 
dwarf mammal populations on islands that 
had become isolated by rising sea levels, 
including some in the Mediterranean, Jersey 
and the channel Islands of california.

“We chose the generation as our basic 
measure of evolutionary time, as it is the 
shortest interval over which evolutionary 

change can occur,” Dr evans says.
Just before dinosaurs became 

extinct about 65 million years ago, the 
largest mammals were tiny, with the 
biggest discovered fossils from the 
time indicating a weight of just three 
kilograms, the size of a house cat. 

The emerging picture is one of steady 
increases in maximum mammal size after 
the dinosaurs quit the scene, until the peak 
was reached with the largest mammal ever 
to walk the earth: Indricotherium, a 15-tonne 
cross between a giraffe and a rhinoceros 
that clomped across the central Asian 
grasslands 20 to 30 million years ago. 

Since then, things have become 
more erratic. Broadly speaking, 
whales have continued to grow up to 
the present day, while land mammals 
have tended to stabilise or shrink. 

The team’s research illustrates how 
difficult it is to become a giant if you 
start off small. It takes roughly 1.6 million 
generations to boost body mass 100-fold, 
five million generations to boost it 1000-
fold (say, from rabbit to elephant size) and 
10 million to grow 5000-fold. “We think this 
is because, as you get larger, everything 
has to change,” Dr evans says. “you need 
bigger, stronger muscles; stronger bones 
to bear the weight; bigger lungs and 
heart. The whole animal has to evolve.” 

The shrinking process is at least 
10 times faster. The researchers were 
surprised to find this dramatic rate of 
change when they came to investigate 
the dwarf animal populations isolated on 
islands that were mountain tops before 
sea levels rose and cut them off. These 
animals shrank rapidly from their large 
savanna-roaming sizes to a fraction of 
the bulk. varieties of pygmy elephants, 
hippopotamuses and deer appeared 
comparatively quickly – in fact, it seems 
they sometimes shrank up to 30 times 
faster than it would have taken them to 
achieve increases of the same proportions.

“An island population has limited 
resources,” Dr evans says. “It faces fierce 
competition with its own kind and with 
other species. This will tend to drive it 
to breed at younger ages, resulting in 
smaller offspring. Selection pressure will 
naturally favour the smaller ones, which will 
become parents of the next generation.” 

The researchers also theorise 
that it is easier for a mammal to 
mature and breed early than to grow 
larger and postpone maturity.

Dr evans suggests that the same kind of 
processes could explain the development 
of so-called ‘hobbits’, a recently extinct 
humanoid species whose 2004 discovery 
on the Indonesian island of Flores sparked 
much scientific debate. It may also help 
explain why pygmy human populations 
in the congo rainforest – or Bushmen 
in the kalahari Desert, where resources 
are also limited – live isolated amid a 
continent of generally large humans.

The research also identified a stark 
difference between terrestrial and marine 
mammals: whales can evolve from small to 
large in only half the number of generations 
required by land animals. They have 
continued to grow over the past five to 10 
million years. The blue whale is thought to be 
the largest living creature ever to swim the 
oceans, substantially outweighing the largest 
marine reptile, and it will continue to increase 
in mass if other forces do not intervene. 
Dr evans speculates that whales require 
a lot less evolutionary ‘re-engineering’ to 
support the structural changes because 
the water supports their weight.

For land mammals, after millions of 
years of expansion, more recent human 
and climatic effects appear to be bringing 
about a reduction in their maximum size.  

“There is little doubt that human hunting 
pressure had a hand in the loss of the 
megafauna – very large land mammals 
– in europe, Asia and America, pushing 
many to extinction,” Dr evans says. “But 
even in the past 100 years other forms of 
human pressure, such as competition for 
grazing lands, have caused large animals to 
decline in size. There is good evidence, for 
example, that African elephants are not as 
large as they were a century or two ago.”

That humans are not only causing 
some species to disappear but also 
bringing about a decrease in size of 
others casts a disturbing new light on 
the scale of the pervasive impact of 
human activity on the planet’s biology.

Dr evans says his team’s research 
into rates of evolution is continuing, with 
a particular focus on modern species 
and what their genetics can reveal about 
how rapidly they changed in the past. 

“our results highlight the comparative 
difficulty of [achieving] major changes in 
body size, especially increasing in size,” 
the researchers comment in their PNAS 
paper. “[The] substantial length of time 
illustrates just how challenging this great 
transformation is.” 

“ It isn’t just about 
sheer size – it 
is also about 
how quickly or 
slowly you can 
adjust your size 
to the changing 
conditions around 
you. This can play 
a crucial role in 
your chances of 
survival.”

 – Dr Alistair Evans
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brain implant 
to be tHe eye of 
tHe beHolDer 
BIonIC EyE TECHnoLogy THAT CoULD RESToRE VISIon 
To MILLIonS IS THE goAL of THE MonASH VISIon 
gRoUP, A RESEARCH TEAM wHoSE EXPERTISE SPAnS 
EngInEERIng, nEURoSURgERy AnD PHySIoLogy. 
ITS CREATIon, A DEVICE THAT STIMULATES THE BRAIn 
RATHER THAn THE RETInA, IS on TRACK foR TRIAL In 
jUST Two yEARS. 

Words  Karin derkley

ever since Steve Austin ran across 
our screens in the 1970s television series 
The Six Million Dollar Man, the notion of a 
‘bionic eye’ that allows the blind to see has 
tantalised our imaginations. But how to 
achieve it? The fictional Austin had a high-
powered camera implanted in his eye, but 
in real life it is not so simple. Replicating the 
process by which we make sense of the 
visual world involves a complex interface 
between the brain and a machine. 

More than a dozen bionic eye projects 
are at various stages around the world, each 
attempting to use a prosthesis to replicate 
the mechanics of ‘seeing’, generally by 
stimulating the nerve cells in the retina.

But the interdisciplinary Monash vision 
group (Mvg) is bypassing the eye altogether 
by using a device that aims to stimulate 
the visual cortex area of the brain. This 
powerful implant will communicate directly 
with the brain to recreate a form of vision 
and could restore sight to 85 per cent of the 
millions of people who are clinically blind.

The device designed by Mvg 
consists of a digital camera mounted into 
a pair of spectacles that sends visual 
information to a pocket-sized processor. 
It converts the image into signals that 
are transmitted wirelessly to an implant 
at the back of the brain. A prototype 
device is likely to be ready for implantation 
into a human volunteer by 2014.

The Mvg was established in April 
2010 with an A$8 million grant from 

the Australian Research council. It is 
directed by Professor Arthur lowery of the 
Department of electrical and computer 
Systems engineering and managed by Dr 
Jeanette Pritchard. The Mvg is an extensive 
team effort that involves more than 20 
people from Monash University and The 
Alfred hospital across disciplines including 
physiology, neurosurgery, electronic 
engineering, materials engineering and 
immunology. Private companies grey 
Innovation and MiniFAB are also part of 
the core team – designing, manufacturing 
and commercialising the device.

As a systems engineer, Professor 
lowery says his role has been to 
integrate knowledge from myriad areas. 
his background is in optical equipment 
systems, but he has had to acquire a 
working knowledge in areas as diverse 
as brain electrophysiology, robotic vision 
processing, materials technology and 
medical device technology. “The systems 
engineer is at the top of the design 
hierarchy. My job is to make sure every 
design decision takes account of the 
many limitations we are working under.”

Most of the elements involved in 
the process are not new, Professor 
lowery says. “Individually, each problem 
involves basic principles that we already 
know about. It was about bringing all 
these together to create something 
that had never been done before.”

Among the experts who have contributed 
to the project is Professor Marcello Rosa, 
from the Department of Physiology at 

Monash. Professor Rosa has spent much 
of his career investigating and mapping the 
parts of the brain that make sense of vision, 
and says he was brought in to answer a 
question: what is the most promising part 
of the brain for the best result with the 
least cost and complexity of hardware?

The area of the retina that gives high-
acuity vision is very small, limiting the ability 
of retinal implants to produce detailed 
images, Professor Rosa says. Moreover, 
implants can only work if the retinas are 
still healthy. The visual cortex, by contrast, 
is conveniently located at the back of the 
brain and offers more than 20 times the 
available surface area for high-acuity vision. 

experiments in the 1980s showed it 
was possible to generate flashes of light 
in the brain by stimulating a point in the 
visual cortex. The Mvg has built on that 
knowledge to develop a device to stimulate 
not just one speck of light, but hundreds. 
These will work in the user’s brain like pixels 
within a grid that can be used to ‘draw’ 
images – a little like the leD traffic signs 
that convey information to road users. 

“given that each speck of light is 
stimulated by an electrode, the more 
electrodes that can be implanted in the 
brain the more detailed the picture that can 
be drawn,” Professor Rosa says. Working 
within the limitations of miniaturisation and 
the physical stability of the implant, the team 
has come up with a device that will deliver 
600 electrodes to the brain via 15 tiny tiles, 
each the size of the tip of the little finger.

generating images that will be 
meaningful within that grid of 600 dots of 
light is the job of Dr Wai ho li, a lecturer and 
researcher in the Department of electrical 
and computer Systems engineering 
at Monash. Dr li’s background is in 
intelligent robotics and visual perception. 
“My role is to translate the image from 
a camera into something the brain can 
recognise and understand,” he says. 

early bionic eye systems reproduced 
the visual world as light and shade, 
but the lack of detail in such images 
made them impractical for the user. 
To provide a more meaningful image, 
Dr li came up with the concept of 
‘transformative reality’, which turns the 
visual world into a symbolic language. 

“our aim is to help people do things they 
can’t do with a white cane and a seeing-
eye dog,” he says. “Things like being able to 
navigate through cluttered indoor spaces, 
for instance, or find their coffee cup on their 

Advantages 
of brain visual 
prosthesis
•  Compatibility with 

other treatments  

•  Helps patients with 

damage to retinal 

cells or optic nerve
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desk, or notice if someone is waving.”
Depending on which mode it is in, 

the processor ‘looks’ at a scene, strips 
out the clutter and communicates the 
pertinent information to the user. In ‘object 
identification mode’ the focus is on the 
edges of three-dimensional objects  
– a coffee cup on a table, for instance. 
In ‘empty ground mode’, a clear path 
through a corridor is illuminated rather like 

the way an exit-path is lit in an aeroplane. 
‘Person identification mode’ can convey 
a crude image of a face and body and 
simple gestures – although not as yet 
facial recognition or expressions.  

Dr li’s involvement with the project 
extends from the camera through to the 
processor. Designing the implant circuitry 
itself and ensuring it is strong and reliable 
enough to be long-lasting, as well as small 

enough to implant in the brain, is the job of 
Dr Jean-Michel Redouté, a senior lecturer in 
the Department of electrical and computer 
Systems engineering at Monash. he says 
his team’s challenge has been to ensure the 
implant can carry out highly complex tasks 
within an extremely compact package that 
is biologically inert and, most importantly, 
does not demand too much power. 

“Because the implant is designed to 
work wirelessly, it needs to be powered 
wirelessly as well,” he says. “So our effort 
has been to design the circuitry in such a 
way that it allows a high transmission of 
data but keeps power consumption low.”

one of the important parts of the 
puzzle was determining what it is feasible 
to implant in a human brain. Professor 
Jeffrey Rosenfeld, head of the Department 
of Surgery at Monash and director of 
neurosurgery at The Alfred hospital, has 
been involved since the beginning of the 
project to ensure non-medical engineers 
were aware of the biological limitations. “It’s 
all very well to design a beautiful electronic 
gadget, but unless it’s applicable to the 
human brain it is no use to anyone.”

Apart from advising on the materials 
suitable for implantation into the brain, 
Professor Rosenfeld is ensuring other 
surgeons understand and can follow the 
process. “It’s no good if I am the only 
person who is able to insert the device,” he 
says. Among the many sub-projects is the 
development of an insertion tool that will 
deliver the implant into the brain with the exact 
force required to penetrate the electrodes to 
a specific depth without causing trauma.

Professor Rosenfeld says the project 
stands on the shoulders of Professor 
graeme clark, the inventor of the cochlear 
implant – also known as the bionic 
ear. “We are not starting from scratch 
here, in that he pioneered the notion of 
implanting electrodes to stimulate specific 
points in the brain.” however, the bionic 
eye project is far more complex. The 
cochlear implant requires 23 electrodes 
to convey signals to the brain; 600 
electrodes are needed for vision.

After two years of research, the next step 
is to ready the device for implantation into 
a human brain. What its users will actually 
‘see’ is the ultimate test, but Professor 
lowery believes there is every reason to 
be optimistic. “We know the fundamental 
principles work and we’re confident this 
device is going to give people who are blind 
a lot more independence.” 
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systems engineer 

Professor Arthur Lowery 

oversees the design of 

the bionic eye device 

that could restore sight 

to 85 per cent of the 

millions of people who 

are clinically blind.
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Words  Alexandra roginski

When she was released from hospital 
three months after suffering a spinal 
injury, Natalie (not her real name) had 
to confront the prospect of spending 
the rest of her life in a wheelchair. 

“I got out fairly depressed, couldn’t 
believe I was going to spend … life 
sitting in this chair, after having a fairly 
active life up until then, and also I was 
running around after three kids, not 
being able to do that anymore,” Natalie 
told researchers from Monash University 
and the Australian Stem cell centre in a 
2010 study called Hopeful Journeys. 

From the day of her accident, Natalie 
and her family had been seeking sources 
of assistance and “researching any new 
therapies … We were looking into stem 
cell therapies”. In 2007 she travelled to 
India for a series of three experimental 
treatments in which embryonic stem cells 
were delivered intravenously and via intra-
muscular injection and lumbar puncture. 

The treatment did not reverse Natalie’s 
injury, but she did report improvements 
to bowel and bladder function. “All 
I can say is that it’s definitely been 
worth it,” she said. “It certainly made a 
difference and … it’s given me hope.” 

Natalie is one of hundreds of people 
living with incurable conditions who each 
year travel abroad for experimental stem 
cell therapies not available under clinical 

trial regulations in their home countries. 
From affluent nations such as 

Australia, the Uk and the US, they are 
lured by the hope of biomedical miracles: 
the re-fusing of a severed spinal cord; 
improvement to a child’s cerebral palsy; 
ways to slow the assault of degenerative 
conditions such as multiple sclerosis 
(MS) or motor neuron disease. For many 
patients whose mainstream treatment has 
reached its limits, the hope of even small 
improvements can seem enough to justify 
the high cost of travel and treatment.

But stem cell therapies have so far been 
proven to work for only a limited number 
of conditions, including some related to 
blood and the immune system, and some 
injuries to, or diseases of, the cornea, skin 
or bone. Few of the clinics in countries such 
as India, china or Russia provide objective 
measures of success for the therapies they 
promote, relying instead on testimonials, 
websites and the simple power of hope.

‘Stem cell tourism’, as it is dubbed, 
attracts heated opinions. Some argue 
that treatments that have not met high 
regulatory standards for human trials 
are rightfully outlawed, to protect the 
community. Meanwhile, many patients 
and advocacy groups respond that 
potentially life-saving treatments at home 
are being tied up in red tape and should 
be available to consenting patients. 

Monash Professor of Sociology Alan 
Petersen, investigator on Hopeful Journeys, 

26 soCiology

foR PEoPLE wITH InCURABLE ConDITIonS, 
THE UnCERTAIn PRoMISE of UnPRoVEn 
TREATMEnTS CAn oUTwEIgH THE RISKS. 
AS ‘STEM CELL ToURISM’ InCREASES, onE 
RESEARCH TEAM AIMS To EnSURE PATIEnTS 
STAy wELL InfoRMED – AnD ConnECTED To 
MAInSTREAM SUPPoRT nETwoRKS.
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"There is a view that it's 

the new snake oil," says 

Professor Alan Petersen, 

who leads a major 

research project on stem 

cell tourism. "The reality is 

much more complex."
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says discussions in mainstream healthcare 
focus heavily on the risks. often cited 
are cases such as that of an 18-month-
old Romanian boy who died in 2010 from 
internal bleeding after stem cells were 
injected into his brain at a german clinic.

“So there is the view that it’s the new 
snake oil, that patients should be forewarned,” 
says Professor Petersen, who leads a 
major interdisciplinary research project 
funded by the Australian Research council. 
“But the reality is much more complex.” 

Professor Petersen and fellow members 
of the research team are trying to tease 
apart the emotionally charged issues that 
influence patients to travel for treatment. 
The work builds on Hopeful Journeys, 
which was funded by Australia’s National 
enabling Technologies Strategy and involved 
interviews with 16 stem cell tourists. 

The ultimate aim is to offer doctors 
and other health practitioners greater 
insight into the decisions and experiences 
of gravely ill patients, helping to keep 
carer–patient communication open. 

“The last thing we want is for stem cell 
tourism to go underground,” explains project 
collaborator Associate Professor Megan 
Munsie, who is director of the education, 
ethics, law and community Awareness Unit 
at Stem cells Australia, a multi-institution 
body funded by the Australian government. 

She says general practitioners are 
increasingly being asked about stem cell 
therapies but do not feel adequately equipped 
to discuss options with their patients. 

Associate Professor Munsie considers 
it important that doctors stay engaged 
with patients who consider travel for 
treatment, even if they disagree with 
the patient’s ultimate decision. Such 
engagement could allow doctors to stay 
abreast of the experimental therapy, 
factoring its impact into the patient’s 
ongoing treatment. They might also offer 
pre and post-treatment testing, the results 
of which could help the patient decide 
whether to undertake subsequent trips.

The team will interview 80 patients 
who have considered travelling for 
stem cell therapy, including some who 
decided not to make the trip. Although 
patients with any condition are invited 
to participate, the team is focusing on 
cerebral palsy, MS and spinal cord injuries, 
conditions for which there are high rates 
of travel. The study will also consider 
the perspectives of patient advocacy 
groups, doctors and stem cell scientists, 

and will include interviews with clinicians 
and participants at chinese centres. 

The project team also includes 
postdoctoral researcher Dr claire Tanner and 
PhD student Jane kotey, both from Monash, 
and Professor Steven Wainwright, deputy 
director at the centre for Biomedicine 
and Society at Brunel University, Uk. 

last year, Associate Professor Munsie 
started organising information sessions for 
patients and their advocacy groups after 
witnessing an increase in the number of 
people with spinal cord injuries travelling 
to a particular clinic in India. She believes 
many were influenced by a high-profile 
clinical trial for spinal cord injury in the 
US, with those unable to participate 
there deciding to give it a try in India.

“There were a couple of prominent 
Australians who appeared on radio and 
television programs on their return, and 
there was this air of stem cell therapy 
being on the checklist of therapies to try.”

Associate Professor Munsie is 
concerned that more invasive methods 
for administering stem cells are becoming 
normal in foreign clinics. These methods, 
which include the injection of cells into 
the brain or into the spine via a lumbar 
puncture, are risky because little may 
be known about the behaviour of the 
implanted stem cells, and because they 
could also result in infection or bleeding. 

hopeful journeys
The Hopeful Journeys pilot study, conducted 
by Professor Petersen, Associate Professor 
Munsie, Dr kate Seear and Rebecca 
Skinner, showed that many patients 
did not feel supported by mainstream 
medicine when deciding to travel. 

“It came across quite clearly that 
doctors and some health professionals are 
not giving a strong view as to the efficacy 
or otherwise of the treatments,” Professor 
Petersen says. “They are often stepping 
back, taking a wait-and-see approach.”

Almost all patient and carer participants 
in Hopeful Journeys reported benefits 
from treatment, although these would 
not satisfy established frameworks in 
mainstream medicine for measuring 
restoration of function. There were reports 
of healthy colour returning to skin, improved 
muscular control and – in Natalie’s case 
– improved bladder and bowel function. 
In one case, a patient was thrilled just to 
have travelled overseas, an activity he had 
long considered beyond his abilities. 

Associate Professor Munsie says 
the positive post-treatment experiences 
of patients are very real, not something 
that can be dismissed as ‘imaginary’. 
But the question is how to judge these 
experiences “through the lens of medical 
evidence. And, in most cases, it is the 
objective evaluation that is lacking.”

The International Society for Stem cell 
Research warns patients on its website 
about the power of the placebo effect, 
whereby people experience improvements 
from a treatment that in fact has no 
curative impact. Another complicating 
factor in measuring these small reported 
benefits is that patients often pursue other 
treatments at the same time, the most 
beneficial of which is physiotherapy. 

Although most participants in Hopeful 
Journeys felt there was nothing to lose, 
some ultimately experienced great financial 
and familial strain. one person, who travelled 
to India to have a child’s condition treated, 
said the family became destitute during 
a protracted stay in Delhi, with the clinic 
stepping in to cover living and treatment 
costs. This experience underscores another 
point made by Associate Professor Munsie: 
“The practitioners are well-meaning. 
But that is different from providing an 
accepted standard or proven treatment.”

Professor Petersen says that although 
strong emotions are at play, patients 
who travel for stem cell therapies also 
undertake extensive research. In a world 
where anything can be bought over the 
internet, they are part of the “political 
economy of hope” – a phenomenon 
bolstered by enthusiastic media coverage 
of laboratory breakthroughs, although 
the potential treatments are often still 
many decades away from human trials. 

The role of media, particularly electronic 
media, and their contribution to this political 
economy of hope is another study interest. 
Professor Petersen says the role of public 
relations has been largely overlooked: “For 
the providers who are advertising their 
services online, hope is all they have for 
promoting their product.”  

 If you are an Australian who has travelled overseas 

for experimental stem cell treatment, or thought 

about doing so, and would like to share your story, 

visit http://artsonline.monash.edu.au/stem-cell-

tourism-research-project. 

Hope in Health: The Socio-Politics of Expectations, 

by Professor Alan Petersen, is scheduled for 

publication in 2013, by Palgrave Macmillan. 

no magic 
bullet 
Associate Professor 

Megan Munsie of stem 

Cells Australia says 

speculation about the 

regenerative properties 

of stem cells often fails 

to take into account 

their diversity. 

“There are many 

types of stem cells 

and many possible 

applications,” 

Associate Professor 

Munsie says. “Just 

because a stem cell 

treatment works, or 

looks like it’s working, 

in one condition, you 

can’t necessarily 

extrapolate and say it 

will work in another. 

If it looks positive for 

macular degeneration, 

for example, it 

doesn’t mean it will 

fix another disease, 

even in the eye.” 

stem cell 

therapies are 

intricate puzzles, 

not only because 

of the challenge of 

identifying how stem 

cells trigger restorative 

mechanisms in 

particular tissue, 

but also because 

of the complexities 

in application. How 

should stem cells 

be implanted, and 

at which point in 

their development? 

How will they affect 

surrounding tissue? 

How can the behaviour 

of implanted cells be 

controlled so they do 

not form tumours?

These are all 

areas of uncertainty 

and the focus of 

ongoing research, 

and contribute to the 

cautious approach of 

mainstream medicine.



the global chemistry industry is looking to nature to 
redefine the way it operates, with a view to becoming 
a 21st-century model for sustainability.

Milton hearn says the problem is that, 
since their modern inception about 
200 years ago, chemical sciences and 
industries have considered chemicals, 
as well as their production and disposal, 
in a potent but ultimately narrow way. 

At the core of this conventional approach 
to manufacturing is what developmental 
psychologists call ‘formal operative’ logic 
– a way of thinking that results in linear 
cause-and-effect production systems. 
In industry, this validates a mindset that 

regards waste as one of those effects, with 
consequences that are rarely questioned at 
the product design stage. Nature, however, 
shows there is an alternative paradigm.

As Professor hearn enjoys pointing 
out, cause-and-effect chemical 
reactions occur constantly in nature. 
But in nature they exist within broader 
interactions that deactivate toxins, re-
use wastes and recycle by-products. 

The outcome, in nature, is a fascinating 
efficiency that is starting to inspire a new 

Words  dr Gio Braidotti

It is not unusual for the word 
‘chemicals’ to elicit shudders, so 
automatically is it associated with 
environmental contamination, hazard 
and risk to the biosphere. Such 
perspectives generally fail to notice 
that chocolate, flowers, iPhones and 
even people are made up of chemicals 
– as is everything that has mass.

Monash University’s Professor 
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This comparatively 
new endeavour 
has been dubbed 
‘green chemistry’ 
because of  
its tendency  
to learn from, 
mimic or borrow 
from nature. 
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vision for the chemical sciences and 
industries, from pharmaceuticals and 
petrochemicals through to household 
products such as detergents. This 
comparatively new endeavour has 
been dubbed ‘green chemistry’ 
because of its tendency to learn from, 
mimic or borrow from nature.

As the director of the centre for green 
chemistry at Monash, Professor hearn has 
been testing just how far it is possible to 
take chemistry beyond its traditional path.

“green chemistry has allowed 
people to query the design rules, the 
technical strategies and the methods 
that can be brought to bear on the 
problem of making the best use of 
the planet’s chemical resources,” he 
says. “The resulting solutions are so 
exciting that I have wondered why they 
were not discovered decades ago.”

Professor hearn thinks there is a real 
opportunity to move to more cost-effective 
chemical manufacturing processes that 
embody a more enlightened and sustainable 
way of making and using chemicals.

or to get to the heart of the matter: 
“If we stay with the old ways, then this 
will not be a happy planet to live on.”

For the centre for green chemistry 
this is not just idle chatter. Professor 
hearn’s team has achieved scientific 
milestones significant enough to 
attract several industry partners. 

Progress has been further bolstered 
by the Australian government, which has 
provided funds for a new state-of-the-art 
building to house green chemical Futures. 
This initiative will double as the hub of the 
global Institute of Molecular Sustainability 
and the victorian centre for Sustainable 
chemical Manufacturing, which function 
as global and local networks of green 
chemistry professionals, their research and 
training activities, and industry partners.

In discovering more benign ways to 
make the enormous range of chemicals 
required by advanced economies, 
green chemistry results in a surprising 
balance sheet. Typically higher yields 
and purer products are being achieved 
using less energy and generating 
less waste and contamination. 

In fact, the discipline has developed a 
specific framework of measurements for 
understanding resource use and waste 
generation. one such measure, called the 
e-factor, allows green chemists to model all 
the inputs and by-products associated with 

catalyst to replace the use of strongly 
corrosive acids. The Monash alternative 
takes the form of a non-corrosive, re-
usable, solid-state catalyst, which 
eliminates the need to neutralise and 
dispose of vast quantities of liquid acid. 

Best of all, new benign catalysts have 
proved straightforward to apply at scale. 

The same goes for by-products 
of chemical manufacture, substances 
such as carbon dioxide. Rather than 
release it into the atmosphere, green 
chemistry is making it possible to trap 
and convert carbon dioxide into other 
useful chemicals. The objective of green 
chemistry is to then apply the same design 
foresight to all production processes 
so by-products are returned to the 
chemical manufacturing supply chain.

This leads to the idea of ‘industrial 
ecology’ built on self-sustaining production 
processes. It replaces traditional chemicals 
manufacturing, where each production 
cycle starts with fresh feedstock. Surveys 
repeatedly find that this conventional, 
linear approach converts only 10 per 
cent of starting materials into useable 
products. The remainder becomes waste.

“Industrial ecology is an interesting 
concept,” Professor hearn says. 
“It views the supply chain as being 
made up of factories – not goods 
– so as to minimise the amount of 
material that ends up as waste. 

“Industry tries to operate that way, 
but it hasn’t yet reached the level of 
sophistication that we know is possible; 
to have everything that goes into the 
industry come out as a useable product, 
including by-products like carbon dioxide.”

green chemistry is both a principle 
and a functional approach that can 
change this, and it is winning industry 
support. This largely unnoticed 
industrial revolution is being driven by 
companies that are acutely aware that 
it is a step-change to capturing health, 
environmental and economic benefits.

“A lot of the vision of the early 
thought leaders – including at Monash 
– you now see embedded in corporate 
boardrooms, in government policy, 
in the way government agencies are 
starting to approach this whole issue of 
chemical sustainability in the broadest 
context,” Professor hearn says. 

“It is a really exciting time because it is 
revitalising chemistry, its public interest  
and its relevance.” 

a chemical production process. The e-factor 
was one of the first and simplest tools to 
come out of green chemistry a decade ago. 

The pharmaceutical industry is one 
area where the e-factor is having an 
impact. Pharmaceuticals typically have 
e-factors of between 100 and 150,000. At 
worst, this means 150,000 kilograms of 
chemicals are used for every kilogram of 
active drug made, Professor hearn says.

“The clever chemical science and 
engineering is to bring the e-factors 
down as close to one as possible – that 
means, you don’t generate any waste. 
This is a key consideration for industry. 
Waste is the reason why industry has 
compliance requirements, waste disposal 
costs and production inefficiencies. So 
low e-factors deliver huge cost savings.”

This has the effect, Professor hearn 
says, of allowing scientists to home in 
on more benign ways to manufacture 
chemicals. While this can take many forms, 
one example is green chemistry’s makeover 
of catalysts. These are the molecules that 
drive chemical reactions that otherwise 
would not readily occur, and remain 
unchanged themselves during the reaction.

In biology, enzymes are examples 
of catalysts, and life as we know it is 
not possible without them. They assist 
everything from replicating DNA to digesting 
food. But in industry they are frequently 
toxic, hazardous to handle, expensive or 
made from low-abundance elements. 

“currently, about 60 per cent of all 
industrial chemical processes involve the 
use of corrosive strong acids or organic 
solvents to catalyse reactions,” Professor 
hearn says. “historically, the production 
of nylon, for instance, required the use of 
oleum – an extraordinarily strong, corrosive 
and hazardous form of sulfuric acid.”

green chemistry has responded 
with the idea of the ‘benign catalyst’. 
Sustainability gains are possible, for 
example, by converting the catalyst 
from a liquid form that is disposed, to a 
solid state that is fixed to a surface so it 
can be re-used hundreds or thousands 
of times. “That is one aspect we are 
working on – the whole-of-life recyclability 
of catalysts,” Professor hearn says. 

Then there are projects to invent 
catalysts that are designed to result 
in harmless by-products such as 
the chemical h2o – water. 

In one recent breakthrough, the 
Monash centre developed a benign 

“ Green chemistry 
has allowed 
people to query 
the design rules, 
the technical 
strategies and 
the methods 
that can be 
brought to bear 
on the problem 
of making the 
best use of the 
planet’s chemical 
resources. 
The resulting 
solutions are so 
exciting that I 
have wondered 
why they were 
not discovered 
decades ago.”

– Professor Milton Hearn
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Words  Brad Collis

Deep within the labyrinth of Monash 
University’s clayton campus in Melbourne is 
a metallurgy laboratory so significant in what 
it is doing that it has attracted some of the 
biggest companies in the global aerospace 
industry from the other side of the world.

They are keeping close to the 
technology that could make this laboratory 
the genesis of the next generation of 
aerospace manufacturing. They are also 
keeping close to a scientist in whose 
hands their futures may well sit.

When Professor xinhua Wu, recognised 
internationally as a leader in advanced 
light metals research, agreed to head 
the Australian Research council’s (ARc) 
centre of excellence for Design in light 
Metals, her research moved with her 
from the Uk to Melbourne. Such is the 
importance placed on her work that the 
giants of european aerospace – Bombardier, 
Airbus, european Space Agency and 
SAFRAN-Microturbo – followed.

At stake for these european aircraft 
manufacturers is finding the technological 
means to ward off increasingly aggressive 
competition from new manufacturers 
in Brazil, canada, china, India and 

Russia, while concurrently meeting 
stringent greenhouse reduction targets 
imposed by the european Union. 

Manufacturers are looking for new 
materials that are lighter yet stronger, 
cheaper to manufacture, reliably safe and 
which will also help them halve aviation’s 
overall carbon emissions by 2050. 

For Professor Wu and her centre 
it means changing the very nature of 
metals such as titanium, aluminium and 
magnesium, modifying their fine-scale 
structures to give them new and improved 
characteristics. It requires advanced 

industrial research underpinned by 
fundamental science that is exploring new 
paradigms in metals and their properties.

A spokesperson for SAFRAN-Microturbo 
said the company followed Professor 
Wu to Australia because of her focus on 
the industrial applicability of fundamental 
research. This is a critical industry–
academia link and for the european Union 
companies, an essential relationship 
through which to keep ahead of rivals.

one of the centre’s projects is a new 
aluminium alloy that will make an aircraft 
30 to 40 per cent lighter, twice as fuel-
efficient and still structurally as strong.

It is already known this can be achieved 
by adding a tiny amount of a rare element 
such as scandium to the aluminium when 
it is alloyed. Just a fraction of a per cent 
of scandium or other rare earth element is 
enough to make aluminium stronger, less 
prone to corrosion and easier to weld. Russia 
used such an aluminium-scandium alloy for 
its Mig fighter planes during the cold War 
era. But from a commercial perspective, 
the alloy is prohibitively expensive. 

The scientific challenge that 
Professor Wu’s centre has taken on 
is to determine how scandium works 
when added to aluminium alloys, and 
to then find a cheaper substitute.

“We are working at the atomic level. 
In metallurgy, just a few atoms in a million 
added to an alloy can influence engineering 
at the macro-scale; how we control the 
homogeneity of metal sheeting when it is 
rolled, or the integrity of the metal when 
it is fabricated into a component.”

however, Professor Wu says the 
key factor with such industrial research 
is achieving this economically. “From 
just a materials research perspective, 
without worrying about costs, we can 
make the most wonderful metal and 
alloy materials. But the goal is not just to 
develop stronger, lighter, more durable 
and more stable metals. They must also 
be produced through more efficient and 
cheaper manufacturing with lower energy 
consumption, both during construction 
and during the aircraft’s operational life 
over 25 or more years. We have to create 
new materials that not only have the best 
performance but are also the cheapest.

“This is what makes industrial science 
exciting. yes, the fundamental science must 
be good, but it is the industrial science 
that has to deliver this material, functionally 
and cost-effectively, to industry. And it 

VERy LIgHT, VERy STRong 
nEw METALS AnD EMERgIng 

MAnUfACTURIng PRoCESSES ARE 
SET To USHER In A nEw ERA of 

AERoSPACE TECHnoLogy.

ligHt metals sHape

tHe future
of fligHt
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dr Tom Jarvis is the 
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This demonstrates the incentives on offer 
to encourage Australian manufacturers to 
take up the challenge, noting the preference 
for new technology manufacturing to be 
close to the innovation and science. 

“We are delivering on the science 
and innovation, but so far haven’t found 
a manufacturing partner. We realise 
there are no existing companies with 
the expertise, but that is what we are 
providing … in abundance. We need a far-
sighted company willing to invest in this.”

It is an interesting challenge, coming at 
a time when the traditional manufacturing 
sectors in many of the world’s so-called rich 
countries are suffering a crisis of confidence. 
Professor Wu is trying to overcome this 
by articulating her belief in the ‘third 
industrial revolution’: the discovery of new 
materials and engineering these materials 
at the molecular or ‘nano-structural’ level. 
coupled with this is the emergence of laser 
additive manufacturing and net-shape 
hIPping technologies, which she says 
set free the production of complex 3-D 
components from the shackles of dated 
manufacturing practice and can bring 
manufacturing from low-cost economies 

doesn’t stop with developing the material; 
new manufacturing processes have to be 
designed for each new material developed.”

Professor Wu’s approach to science 
has been strongly influenced by the 20 
years she worked with the Rolls-Royce 
aerospace division – “a technology-driven 
company and world leader in materials 
technology and manufacturing”.

It has imbued her with a robust ‘can-do’ 
attitude, which is why other major european 
companies have set up collaborations with 
her and her centre. “It is because we deliver 
on the promise,” Professor Wu says.

her own special field of interest is 
titanium metallurgy. Aside from the offer by 
Monash to replicate her research facilities in 
Melbourne, the other attraction of moving 
from the Uk was that Australia has 51 
per cent of the world’s known titanium 
ore deposits. She was keen to apply her 
metals science closer to its raw materials.

Professor Wu has been involved 
extensively in developing titanium and 
titanium aluminide (TiAl) alloys, and 
in advanced powder processing for 
titanium and nickel alloy powders.

her most recent research has been 
into the development of innovative 
manufacturing technologies such as 
‘laser additive’ manufacturing and net-
shape hot isostatic pressing (hIPping), 
which are able to produce complex 3-D 
components from computer designs in a 
single step. It is anticipated that this alone 
will reduce material wastage by 90 per 
cent, cut overall manufacturing costs by 
30 to 50 per cent, and reduce the lead 
time from 24 to three months for titanium, 
nickel, aluminium and steel components.

This is the advanced technology that 
Professor Wu has brought to the ARc 
centre of excellence for Design in light 
Metals, which is a collaboration of six 
universities and more than 100 researchers. 
Professor Wu wants to build an Australian 
aerospace industry from this core research. 
“It is a global industry. It doesn’t matter 
where you are,” she says. “Industry will follow 
the delivery of innovation and science.” 

Already her team has developed several 
new engine components for one of the 
european aerospace companies, and 
these are undergoing early evaluation trials. 
“If they pass – if they are lighter, equally 
durable and cheaper to manufacture – this 
company is prepared to offer an exclusive 
six-year manufacturing deal for an Australian 
company to manufacture these components. 

“ We are delivering 
on the science 
and innovation, 
but so far 
haven’t found a 
manufacturing 
partner. We 
realise there 
are no existing 
companies with 
the expertise, but 
that is what we 
are providing … 
in abundance. We 
need a far-sighted 
company willing 
to invest in this.”

 – Professor Xinhua wu

to the innovative, high-technology ones.
In her own work Professor Wu 

believes she has a two-year edge on 
rival researchers elsewhere. “If in this 
time we cannot establish manufacturing 
capability in Australia, the science will 
move on … and with it the industry 
that Australia could have had.”

This is an industry, she points out, that 
globally generates US$539 billion of gDP 
per year and desperately needs revitalising. 
It was estimated by the industry’s umbrella 
body, the Air Transport Action group, that to 
reach the target of improving average fleet 
fuel efficiency by 1.5 per cent per annum 
from 2010 to 2020, the world’s airlines 
would have to buy 12,000 new-generation 
aircraft at a cost of US$1.3 trillion.

Further, it would take an investment 
of €100 billion to deliver the technology 
required to meet the 2050 Advisory council 
for Aeronautics Research in europe target to 
cut carbon dioxide emissions by 75 per cent 
and nitrous oxide emissions by 90 per cent. 

“These are the stark realities that these 
companies are facing,” Professor Wu says. 
“And from these realities are the massive 
opportunities being presented to us.” 
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buildings 
may soon 
be able to 
generate their 
own electricity 
from roofs, 
walls, 
windows 
– even 
benchtops 
– that come 
with in-built 
solar power 
capabilities.

(From left) Associate 

Professor Udo Bach, 

Professor Yi-Bing Cheng 

and Professor Leone 

spiccia.
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Words  rod Myer

how would you like to turn most 
of the surfaces in your home into mini 
power stations while maintaining their 
beauty and serviceability? A collaboration 
between Australian research institutions 
and industry is moving towards this goal 
by commercialising solar cell technology 
that can harness solar energy from walls, 
windows and steel roof sheeting, improving 
the energy efficiency of buildings.

The collaboration, known as the victorian 
organic Solar cell consortium, was boosted 
by a A$3.4 million grant from the victorian 
and commonwealth governments late 
last year. Its members include Monash 
University, the University of Melbourne, 
cSIRo, and industry partners BlueScope 
Steel, Securency International, Bosch and 
Innovia Films. The stakes are potentially high. 

The project aims to develop a 
commercial process to produce what 
are known as dye-sensitised solar cells 
and organic solar cells that are printed 
on flexible materials. It combines original 
and applied research, but the emphasis 
is on commercialising technology.

Professor yi-Bing cheng, a materials 
engineering specialist from Monash, 
holds a thin piece of plastic printed with 
parallel whitish strips of colour between 
his fingers and says the “objective is to 
prove the concept is industrially viable”. In 
the two-pronged project, Professor cheng 
is a leader of the Monash team, which 
focuses on dye-sensitised cells, while 
counterparts at the University of Melbourne 
are working on organic solar cells.

Both technologies are aimed at 
developing more flexibly deployable 
alternatives to traditional silicon solar 
photovoltaic cells. The dye-sensitised 
version, based on nanotechnology, works 
like this: a thin layer of titanium oxide 
(about 20 microns) is laid on a base, and 
highly light-absorbing dye molecules are 
adsorbed onto this titanium oxide surface.

Because titanium oxide particles are 
extremely small and porous, they create 
a very large surface for the dye molecules 
to attach to, effectively making tiny nano-
sized stacks. So pronounced is this effect 
that the titanium oxide film has 300 times 
the surface area of its actual footprint. 

The dye molecules have the capacity 
to create electricity. When a photon from 
sunlight strikes a dye molecule it creates 
an electron, which is carried by the 

semiconducting titanium oxide and out 
through an external circuit to power lights 
or other electrical devices. The circuit then 
delivers the spent electrons back to the solar 
cell, where they react with an electrolyte and 
regenerate the dye molecules, preparing 
them to generate another electron.

Dye-sensitised cells have been around 
for about 20 years, but the Monash 
project has some significant points of 
difference from the ‘traditional’ technology. 
At Monash, ferrocene – an iron-based 
organometallic compound – and cobalt 
compounds are replacing iodide to create 
the electrolyte that returns spent electrons 
to the cell. These new electrolytes increase 
the generation efficiency of the solar 
cells and have the potential to greatly 
expand the life span of the solar cells.

Traditional dye-sensitised solar cells were 
sandwiched between panes of glass but the 
Monash project is developing the capacity 
to print them on plastic or metal. Industry 
partners include Securency International, a 
creator of polymer banknotes, and Innovia 
Films, manufacturers of polymer substrate. 
BlueScope Steel has invested a significant 
amount of money and aims to use the 
commercialised solar cell technology 
to print on its steel roofing products. 

In the battle for the title of most efficient 
converter of solar energy into electricity, 
silicon-based cells are still ahead in 
one way. They can convert between 
15 and 18 per cent of solar energy into 
electricity, while lab-scale dye-sensitised 
cells manage about 12 per cent. 

But Udo Bach, Associate Professor of 
Materials engineering at Monash and one 
of the project leaders, says those figures 
do not tell the whole story. “Silicon needs 
to be highly pure and highly crystallised, 
whereas the materials we use have far less 
stringent requirements.” As a result, far 
less energy is used in producing the cells, 
meaning dye-sensitised cells take less 
than a year to produce the energy it took 
to manufacture them. With silicon cells, the 
payback time is more than three years.

leone Spiccia, Professor of chemistry 
at Monash and also a group leader, 
points out another advantage of dye-
sensitised cells. Silicon-based cells 
work well when the sun is high but shut 
down when the light falls below certain 
levels. Meanwhile, dye-sensitised cells 
“harvest light from any direction so can 
work in diffuse light”. They will produce 
energy from lower levels of light than 

silicon cells, Professor Spiccia says. 
Professor cheng says dye-sensitised 

cells are produced from low-cost materials 
and have few environmental side-
effects with manufacture and disposal. 
“Different colour dyes can be used, 
meaning the solar cells can be different 
colours, even transparent,” he adds. 

The possibility of a colour range and 
capacity to work from diffuse and weak 
light sources make dye-sensitised cells 
particularly exciting. It means cells can 
be integrated into a range of surfaces, 
including walls, benchtops and windows, 
both inside and outside buildings, 
to boost their energy efficiency.

They could even be used to create 
novel features. “The possibility of using 
the cells to create different patterns 
and shapes (inside buildings) is very 
appealing,” Professor cheng says.

Monash has done some work on 
improving the dye used in the process, 
but the main focus of the project now is to 
improve the printing process of the cells to 
industrial levels. “our project aims to show 
we can mass-produce cells efficiently. 
The cost of any solar cell technology will 
be dependent on how quickly you can 
produce,” Associate Professor Bach says.

Professor cheng says the project 
team is looking at buying machines that 
will enable continuous printing, pushing 
commercialisation closer. At Monash there 
are between 10 and 15 researchers involved, 
and if one considers the organic cell project 
(with which Monash cooperates on a weekly 
basis) and industrial partners, the total 
research force is between 40 and 50 people. 

“Around the world there aren’t 
too many projects with this scale of 
concerted effort,” Professor cheng says. 
he considers the overall global effort is 
too small to make the kinds of leaps that 
would push the technology to widespread 
adoption. But in Australia, there is work 
underway to create a united front of 
solar researchers who could make use 
of the research money made available 
with the introduction of the carbon tax. 

The flexible solar cells project is 
impressive in the breadth of its expertise – 
synthetic, physical and inorganic chemistry, 
materials science and engineering, 
microscopy and advanced spectroscopy, to 
name a few fields. “We are working at the 
interface of different scientific disciplines, 
and that’s exciting and particularly 
rewarding,” Professor Spiccia says. 

The dye molecules 
have the capacity 
to create electricity. 
When a photon 
from sunlight 
strikes a dye 
molecule it creates 
an electron, which 
is carried by the 
semiconducting 
titanium oxide 
and out through 
an external circuit 
to power lights or 
other electrical 
devices. The circuit 
then delivers the 
spent electrons 
back to the solar 
cell, where they 
react with an 
electrolyte and 
regenerate the 
dye molecules, 
preparing them to 
generate another 
electron.
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lAborAtory to tAke the Pulse 
of CoMMunity heAlth
Words  Melissa sweet 

Segamat, a district in the southern 
Malaysian state of Johor, has an enduring 
reputation in the region for its durian, 
the ‘king of fruit’ in South-east Asia. 
Now it is about to gain an international 
reputation for an altogether different type 
of produce – knowledge, in particular 
new knowledge about the best ways 
to take care of community health.

An international consortium, led by 
Monash University’s Sunway campus, 
has established a ‘community health 
laboratory’ at Segamat, with the official title 
of South east Asia community observatory 
(SeAco). It will bring together researchers 
to track and assess the health and 
wellbeing of the surrounding community.  

Researchers will systematically gather 
information from 70,000 people, or about 
15,000 households. They will work to 
develop a greater understanding of local 
community health that can then be used 
in policy development and to improve 
understanding of the diverse factors that 
influence the health of individuals, families 
and communities. of primary interest is 
the impact of cultural and social factors, 
education and economic development. 

each year, SeAco researchers will 
collect demographic and health information, 
and take biological samples (such as 
blood) and environmental samples (such 
as soil and water) for testing and analysis.

The observatory is a joint effort between 

Monash in Australia, its Sunway campus in 
Malaysia and the University of copenhagen. 

Its director is Daniel Reidpath, 
Professor of Population health at 
Monash Sunway campus, who has a 
longstanding interest in improving health 
in low and middle-income countries. 

like other middle-income countries, 
Malaysia must increasingly deal with health 
problems once restricted to high-income 
nations. According to the World health 
organization (Who), in 2008 just over 10 
per cent of Malaysian men and almost 18 
per cent of women over 20 years old were 
obese, a major risk factor for diabetes. 
But Malaysia still has a significant problem 
with infectious diseases common in low-
income countries, such as tuberculosis. 

Professor Reidpath describes SeAco 
as “a demographic surveillance system”. 
It differs from more conventional group 
studies in that it allows health to be studied 
at a population or community level, rather 
than at the individual patient level. 

There are more than 40 similar 
sites in Africa, Asia and the Americas, 
and Who says these have increased 
our understanding of how diseases 
affect the wider community, improving 
research and health service capacity. 

In Bangladesh researchers gained 
insights into the causes of maternal 
death in low-income countries; others 
in gambia helped demonstrate the 
benefits of insecticide-treated mosquito 
nets; elsewhere in Africa demographic 

surveillance sites have been important 
for research into sexually transmitted 
infections and pneumococcal vaccines.

Professor Reidpath expects SeAco to 
yield equally valuable insights for middle-
income countries such as Malaysia, 
contributing to strategies to reduce and 
manage chronic diseases. It may also 
help health-service planners elsewhere, 
offering opportunities to study the wider 
social, environmental and economic 
contexts of community health.

“We are hoping to appeal to a broad 
range of researchers,” he says.

For example, a large national park 
nearby will allow researchers to examine the 
interplay between environmental and human 
health, and the impact of humans on the 
environment. Agricultural development in the 
district has encroached on the rainforest, 
inviting study of the consequences.

Professor Reidpath also envisages a 
scientifically valuable project comparing 
the viruses carried by mosquitoes that 
live in the rainforest with those on the 
border of plantations and the rainforest, 
and those in developed areas. “you could 
look at the distribution between rainforest, 
plantation and human settlement over a 
distance of just 1000 metres,” he says.

The cultural mix of Indian, chinese and 
Malay residents in a rural community in 
transition also offers opportunities for wide-
ranging demographic studies. Preliminary 
survey findings show differences in the way 
people of different ethnicities in the area 
use health services, some of which may be 
associated with communication difficulties.

A long-term plan
establishing such a surveillance site 
has been a longstanding ambition 
for Professor Reidpath and his wife, 
Professor Pascale Allotey, an associate 
director of the project who has conducted 
research at a similar site in ghana.

When the Malaysian opportunity arose, 
they were ready to grab it, he says. The 
couple moved to Malaysia almost three 
years ago to start planning the project, and 
their work with the community has provided 
them with their own cultural learning curve. 

Because of the time and effort needed 
to explain the project to the community and 
encourage participation, the project is still 
in its development phase. For assistance, 
Professor Reidpath has employed senior 
health and education professionals 
already known in the community. 

Greater 
understanding 
of the complex 
interplay between 
culture, education, 
environment and 
health should 
help not only 
this Malaysian 
community but 
also others in 
similar middle-
income countries.
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Creative Constraints: 
translation and Authorship 
rita Wilson and Leah Gerber (eds) 

The essays in this volume focus on 

a central issue in literary translation: 

the relationship between the creative 

freedom enjoyed by the translator 

and the multiple constraints to which 

translation is necessarily subject. The 

links between translation work and  

the translator’s own writing 

are also considered.

Editors Rita wilson and Leah 

Gerber, both from the school of 

Languages, Cultures and Linguistics 

at Monash University, draw on theory 

and practice to make this a work that 

will appeal to specialists in translation 

studies as well as to a wider audience.

Case studies illustrate the parallel 

and overlapping discourses within the 

areas of literary studies, creative writing 

and translation studies. Together 

they propose a view of translation 

as a form of creative writing, with 

creative writing in turn being shaped 

by translation processes. Translations 

of contemporary French, spanish 

and German texts offer insights into 

how the translator’s work mirrors and 

complements that of the creative writer.

www.publishing.monash.edu/books

Asia Pacific education: 
diversity, Challenges and 
Changes
Philip Wing Keung Chan (ed)

Globalisation and the market economy 

are transforming education in Asia 

Pacific countries, many of which have 

flourished thanks in part to increased 

regional capital flow and trade.

Although these countries are well 

documented in Western scholarship, 

reaction to the predominance of 

Western social theories is growing. 

Instead, there is increasing recognition 

of theories that take into account the 

wide range of contextual and cultural 

perspectives available in the East.

Philip Wing Keung Chan, a Phd 

candidate in Monash University’s 

faculty of Education, brings together 

contributors who are researching 

contemporary education in Asia 

Pacific countries. They offer Eastern-

oriented perspectives on teacher 

education, parent participation, 

government withdrawal, textbook 

content, uses of modern technology, 

and the challenges related to migrating 

families and foreign tertiary students. 

These commentaries highlight 

equity, identity and social justice 

issues, and connect social theories 

that consider East as well as west.

www.publishing.monash.edu/books

the two frank thrings
Peter Fitzpatrick

They shared a name, a strong physical 

resemblance and prominence in 

the world of film and theatre. 

frank Thring senior (1882–1936) 

began his career as a sideshow 

conjuror and became a wealthy 

man: an impresario, speculator 

and owner of Efftee films, 

Australia’s first ‘talkies’ studio. 

frank Thring junior (1926–1994) 

created his own persona: a powerful 

presence that could make stages 

and foyers seem small. He won fame 

playing tyrants in togas in Hollywood 

blockbusters, then returned home 

to Melbourne to play perhaps his 

finest role – Frank Thring, actor 

and personality extraordinaire, 

unapologetically and outrageously gay.

This dual biography is also a 

detective story. Peter Fitzpatrick, 

Honorary Professor of Performing 

Arts at Monash University, follows 

two remarkable and self-protective 

men who did all they could to cover 

their tracks. As well, it is the tale 

of a lost relationship and of the 

power a father can have even over 

a son who hardly knew him.

www.publishing.monash.edu/books

www.publishing.monash.edu

Education in Asia Pacific countries is being transformed by globalisation and 
the market economy. Most economies within the region have flourished due to 
increased regional capital flow, trade and other forms of economic and political 
interaction. The Asia Pacific also has rich and unique traditions, which create 
cultural diversity as well as common challenges, including obstacles of language 
and geographical separation. While these countries are well documented in 
Western scholarship, there is a growing reaction to the predominance of Western 
social theories. This response is fuelling recognition of and movement towards 
theories that reference the wide range of contextual and cultural perspectives 
available in the East.

The contributors to this volume are currently researching contemporary 
education in Asia Pacific countries. They offer Eastern-oriented perspectives 
on teacher education, parent participation, government withdrawal, textbook 
content, uses of modern technology, the challenges of the migrating families 
and tertiary students who travel from overseas for study. These commentaries 
highlight the issues of equity, identity and social justice and also open up 
dialogue between social theories that reference East as well as West.

ABOUT THE AUTHOR
Philip Wing Keung Chan is a PhD candidate in the Faculty of Education, 
Monash University. He has worked in course development and training at 
the Chinese University of Hong Kong, the University of Hong Kong and the 
Hong Kong Federation of Education Workers. He was a convenor of Monash 
Education Research Community (MERC) and is leading a 2nd publishing 
project titled ‘Asia as Method in Education Studies’ at Monash University.
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The essays in this volume address one of the central issues in literary translation, 
namely the relationship between the creative freedom enjoyed by the translator 
and the multiplicity of constraints to which translation is necessarily subject. 
The links between an author’s translation work and his or her own writing are 
likewise explored.

Through a series of compelling case studies, this volume illustrates the parallel 
and overlapping discourses within the cognate areas of literary studies, creative 
writing and translation studies, which together propose a view of translation 
as (a form of) creative writing, and creative writing itself as being shaped by 
translation processes. The translations of selected contemporary French, Spanish 
and German texts offer readers some insights into how the translator’s work 
mirrors and complements that of the creative writer.

The combination of theory and practice presented in this volume will appeal 
not just to specialists in translation studies, but also to a wider public.

Rita Wilson is Associate Professor in the School of Languages, Cultures and 
Linguistics at Monash University. Recent publications include Words, Images 
and Performances in Translation, co-edited with Brigid Maher (London and 
New York: Continuum, 2011), and several articles on the relationship between 
writing, (self-)translation and autobiography.

Leah Gerber is Lecturer in Translation and Interpreting Studies at Monash 
University. She has authored a number of articles in the area of children’s literary 
translation, and specialises in the translation of  ‘Australianness’.  She was Director 
of the 2011 Translated! Literary Translation Summer School and festival.
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The Two Frank Thrings  PeTer FiTzPaTrick
They shared a name, of course, and their physical resemblance was 
startling. And both Frank Thrings were huge figures in the landscape of 
twentieth-century Australian theatre and film.

But in many ways they could hardly have been more different. Frank 
Thring the father (1882–1936) began his career as a sideshow conjuror, 
and he wheeled, dealed and occasionally married his way into becoming 
the legendary “F.T.” — impresario, speculator and owner of Efftee Films, 
Australia’s first ‘talkies’ studio. He built for himself an image of grand 
patriarchal respectability, a sizeable fortune, and all the makings of a dynasty.

Frank Thring the son (1926–1994) squandered the fortune and derailed 
the dynasty in the course of creating his own persona — a unique presence 
that could make most stages and foyers seem small. He won fame playing 
tyrants in togas in Hollywood blockbusters, then, suddenly, came home to 
Melbourne to play perhaps his finest role — that of Frank Thring, actor and 
personality extraordinaire. Central to this role was that Frank the son was 
unapologetically and outrageously gay.

Peter Fitzpatrick’s compelling dual biography tells the story of two 
remarkable characters. It’s a kind of detective story, following the tracks of 
two men who did all they could to cover their tracks, and to conceal ‘the 
self ’: Frank the father used secrecy and sleight-of-hand as strategies for self-
protection; Frank the son masked a thoroughly reclusive personality with 
flamboyant self-parody. It’s also the tale of a lost relationship — and of the 
power a father may have had, even over a son who hardly knew him.

T h e  a u T h o r
Peter Fitzpatrick is Honorary Professor of Performing 
Arts at Monash University, where he held a Personal 
Chair until 2007.  His first venture into biography was 
entitled Pioneer Players: The Lives of Louis and Hilda 
Esson (1995), which was nominated for a Victorian 
Premier’s Prize and four national awards. He has 
published two novels (the football ‘whodunit’ tale 
Death in the Back Pocket, in collaboration with Barbara 
Wenzel, and Promontory), three non-fiction books 
and more than sixty articles on Australian theatre. He 
has written two major feature-film screenplays, Hotel 
Sorrento (for which he and director Richard Franklin 
won AFI Awards for Best Adapted Screenplay), and 
Brilliant Lies.

In theatre, Peter is the author of the book for Anthony 
Costanzo’s musical Life’s a Circus (nominated for 
a Green Room Award for best new musical). He 
devised and wrote Flowerchildren: the Mamas and 
Papas Story, and directed more than thirty plays and 
musicals at Monash University, including five works by 
Stephen Sondheim and the world premiere seasons of 
Martin and Gina and The White Rose (Melbourne and 
Singapore). His other professional directing credits 
include Paris and Rent at Melbourne’s National Theatre. 
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The ethnic mix also presents challenges. 
“Things often divide along ethnic groups, 
so the fact you can engage with one 
ethnic group doesn’t mean you can 
engage with the other,” he says. “even 
within groups, there are differences – 
we have done well in engaging with one 
chinese community but not another.”

however, Professor Reidpath says 
the value of the knowledge starting to 
accrue is already apparent, and health 
agencies and other organisations are 
seeking access to data to help guide 
their work. he is engaging health services 
and policy makers in the early stages 
of the research to develop connections 
that will ensure future findings make a 
difference to policy, service development 
and delivery, and community behaviour.

As the project gathers momentum, 
Professor Reidpath is hoping to recruit  
other universities. As well as helping to 
generate high-impact research, SeAco 
offers the opportunity for researcher  
and student placements. collaborators  
are the harvard School of Public health,  
the University of Amsterdam, the INDePTh 
Network (an international network of field 
sites conducting continuous demographic 
evaluation of populations and their health), 
Monash University Accident Research 
centre, queen’s University Belfast  
and the University of Malaya, through  
the centre of epidemiology and  
Population health.

Professor Reidpath hopes the 
observatory will continue indefinitely. 
he points to a similar organisation that 
has been operating in Bangladesh 
since the 1960s, contributing to 
improvements in the management of 
children with diarrhoeal diseases.

The best test of SeAco’s success, 
Professor Reidpath says, will be its ability 
to engage the people it is trying to help. 
“I suspect the measure of whether it is of 
value to the community is whether they 
continue to open the door to us,” he says. 
“If they close the door, that will mean 
we weren’t doing anything for them.”

Another indicator that will mean 
a great deal to him personally will 
come when a Malaysian scientist 
eventually takes over the project.

“That will be the mark of success 
because it will show the observatory is 
embedded in Malaysia.” 

 www.seaco.asia
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Monash helped  
create twelve of the 
world’s first fifteen  
IVF babies, including 
Australia’s first.

We think that’s 
brilliant.

Australia  n  China  n  India  n  Italy  n  Malaysia  n  South Africa


