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research  
in the century 
aheaD
Despite the reputation academics have for stubbornly 
resisting change, universities have changed continually 
over the centuries and as a consequence our oldest 
universities are among the longest-lived institutions in 
the world. So where do we find ourselves today? Are our 
universities in step with their societies at the beginning of 
the 21st century or is change necessary to better enable 
us to meet future needs? Monash University is only 50 
years old, but in these 50 years there have been major 
changes in higher education and especially in the way 
applied science, medicine and engineering research is 
conducted. It is the latter that I wish to discuss here.

Progress in applying science over the past century 
has far exceeded anything that went before. In the 
developed world, human lifespan has more than 
doubled, and no matter where we are in the world 
the most distant place on our planet is no more 
than a day’s journey away. We can talk with anyone 
anywhere in the world and see what they are doing. 
Little of this was possible 50 years ago and it would 
all have been unimaginable a hundred years ago. To 
continue the pace of advancement and spread these 
benefits to the Third World, however, universities will 
have to do more to find practical applications of new 
science and do this in collaboration with industry.

This is because globalisation has increased 
competitiveness, reduced companies’ profit margins 
and thereby reduced the funding for research. 
Many companies now only pursue research in 
support of products. Basic research on the science 
underlying the technologies used in their products 
has all but disappeared. Most successful companies 
have turned to universities to fill the gap.
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change necessary 
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us to meet future 
needs? 
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laureate trio sharpen competitive edge 
Three Monash University researchers who have been awarded highly prestigious 

Australian Laureate Fellowships by the Australian research Council will contribute 

to the competitive research capacity not only of Monash, but also of Australia. 

Professor douglas MacFarlane, based at the Monash school of Chemistry, 

has been recognised for his investigations of new chemical technologies to assist 

the transition to a more sustainable society. You can read more about Professor 

MacFarlane’s research into renewable energy generation on page 10 of this issue.

Professor Michael Fuhrer, a fellow of the American Physical society and 

formerly of the University of Maryland, has plans to dramatically expand his 

work on new electronic materials, such as graphene, which will revolutionise 

electronics for use in computing, sensors and solar power generation. 

Professor Nicholas Wormald brings to Monash from the University of 

Waterloo his expertise in probabilistic combinatorics, which has applications in 

computer science, physics, coding theory for communications and genetics. 

The three fellowships total A$7.3 million over five years.

Another Monash graduate on rhodes to greater learning 
A passion for ideas and technology that can shape the future of transport has helped 

land Geoffrey Pascoe a rhodes scholarship, allowing the Monash University graduate to 

pursue his interests in one of the world’s foremost robotics laboratories. After tackling 

research projects in machine learning and robotics during his undergraduate study 

at Monash, Mr Pascoe will undertake a doctorate in engineering science at the 

oxford Mobile robotics Group at the University of oxford in the UK. He hopes his 

work there will help him realise his goal of transforming transportation technology 

and finding ways to reduce pollution, congestion, accident rates and travel times.  

This is not only the fourth year in a row that a Monash graduate has 

won the Victorian rhodes scholarship, but also Monash University’s 

eighth win in 10 years. In applauding Mr Pascoe’s achievement, Monash 

Vice-Chancellor and President Professor Ed Byrne also said this record 

indicated “the talent we attract and nurture, and the fact that Monash 

University’s ideals align with those of the scholarship program”. 

Applicants for rhodes scholarships are expected 

to demonstrate exceptional academic achievements, 

character, leadership and commitment to service. 

data with the speed of light
A project about transmitting data through light has won one of the first major 

research grants to arise from the partnership between Monash University and 

the University of Warwick. Professor Jean Armstrong of Monash and Warwick’s 

Professor Roger Green have been awarded a A$410,000 (£269,000) Discovery 

Grant by the Australian research Council. They are looking at optical wireless 

communications technologies, in which data signals travel through light. 

This technology offers several additional benefits to more  

mainstream methods of data transfer. Professors Armstrong and  

Green aim to develop new short-range communications systems  

with virtually unlimited bandwidth that will combine the speed of  

optical communications with the convenience of wireless.  

Applications for their work include rapid data download to  

portable devices such as smartphones, and communications  

within very high-speed computers or within cars or aeroplanes.

This project initially benefited from Monash–Warwick  

seed funding, which enabled the two academics to lay  

the foundations of their collaboration. The Monash  

Warwick Alliance was formalised early in 2012,  

establishing both partners as globally connected institutions, 

and building on a long and productive relationship. 

There are also plenty of incentives for universities 
to work with industry. over the past 50 years research 
in many subjects has increased in complexity and 
cost, placing it beyond the resources of universities. 
examples are all around us. Leading universities used 
to make their own computers, but this had to be 
abandoned in the 1960s when they no longer had the 
resources to keep up with advances in semiconductor 
integrated circuits and magnetic storage. Users also 
wanted to exchange data and programs and demanded 
standardisation. Industry recognised the need, 
established the standards and supplied the computers. 
And long gone are the days when university researchers 
made their own scientific instruments such as electron 
microscopes and high-speed electronic measuring 
systems. To remain competitive, decades ago, they 
had to start buying them from industry and working 
closely with industry to obtain what they needed.

There are incentives on both sides for universities 
and industry to work together. In the UK seven new 
technology innovation centres, called Catapults, are 
being established to promote such collaboration, 
and in Australia the Commonwealth Scientific and 
Industrial research organisation, CSIro, is already 
doing this. It is frequently necessary to bring together 
researchers from several disciplines. The model of 
universities as communities of scholars, all of whom 
act independently, while appropriate for many of the 
activities of universities, is not effective in this case. 
Instead one needs management structures that 
include senior academics who carry the responsibility 
for making sure that the university acts in a coherent 
manner keeping in mind the interests of the institution 
and of all its members. There has been some protest 
against what is seen as growing managerialism in 
universities, but when it comes to working with industry 
to ensure competitive applied science research, a 
professional, coordinated approach is essential. 

for the past two years I have had the privilege of 
spending time at Monash as a Sir Louis Matheson 
Professor and have learnt about several of Monash 
University’s successful collaborations with industry. I 
have also seen that such collaborations are growing 
apace. Both of these observations would seem to 
indicate that Monash University’s governance structures 

are appropriate for the 21st century, as is winning a 
place in the top 100 universities in the world.

          Alec Broers 
Lord	Broers	is	a	sir	Louis	Matheson	

distinguished	Visiting	Professor,		

Monash	uniVersity
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water ways
the city liveability
challenge 
around the globe, city dwellers and planners are 
rethinking the way we capture, store and manage 
urban water. a new australian centre, with more 
than a$100 million and a spectrum of expertise  
on tap, is ready to lead the way.
ILLUSTrATIon: JUSTIn gArnSWorThy
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Words  Lynne Blundell

By the middle of this century, the number 
of people living in urban areas will reach 6.3 
billion. United nations modelling tells us that 
the world’s rural populace will shrink during 
this period, while the centres of concrete and 
steel grow to accommodate more than 70 
per cent of the world’s population and apply 
increasing human pressure on the planet. 

Water plays a central role in this mass 
agglomeration. We need it to keep us 
alive, but it also threatens our safety in the 
form of cataclysmic events such as the 
‘frankenstorm’ that struck and inundated new 
york in 2012. Too much or too little water: both 
can be deadly for the metropolitan citizen.

experts such as Monash University’s 
Professor Tony Wong, a civil engineer and 
leader in water-sensitive urban design, are 
focusing on solutions that radically change 
the way cities value, use and manage water.

“not only is the global community 
running out of water, but the pollution of 
water is also increasing, and the growing 
urban footprint and density mean the 
liveability of our cities is becoming 
increasingly vulnerable to climatic events 
and extremes,” Professor Wong says. 

Monash university    feBrUAry 2013

he is the chief executive of the 
Cooperative research Centre for Water 
Sensitive Cities, an interdisciplinary 
organisation with three research hubs in 
Australia and one in Singapore. funded with 
a start-up sum of A$30 million from the  
Australian government and a further A$90 
million from industry, universities and state 
and local governments, the centre  
is delving into projects in Australian capital  
cities as well as Singapore, the netherlands,  
Austria and Denmark.

Its aim, says Professor Wong, is to 
create a knowledge base for managing 
water resources into the future. It is 
organised around four research themes 
– society, water-sensitive urbanism, 
future technologies and adoption 
pathways – and draws on expertise 
in sociology, ecology, economics, 
biophysical sciences, engineering 
and technologies. All are integrated 
through urban planning and design. 

“Technology alone is not going to deliver 
the outcomes we need,” Professor Wong says. 

Consider his vision of water-sensitive 
cities 50 years from now. They will have 
completely transformed their water use: 
recycling wastewater; harvesting rainwater; 
creating green corridors for water cleansing 
and food cultivation; and restoring natural 
waterways to encourage biodiversity 
and deal more effectively with floods.

Most people are familiar with ‘green 
corridors’ – strips of undeveloped land 
that provide breathing space in sprawling 
cities – but Professor Wong also speaks 
of ‘blue corridors’, or natural waterways. 
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The two should be managed together 
to better protect communities, he says, 
not only to provide greening and water 
cleansing but also to form flood pathways. 

“our cities’ parks will be points to which 
stormwater is directed through green 
corridors. These in turn will be linked to the 
natural waterways, the blue corridors.”

The cooperative research centre 
grew out of the Monash-based Centre for 
Water Sensitive Cities, established in early 
2010 by Professor Wong and colleagues 
Professor Ana Deletic, who specialises 
in novel green technology to manage 
urban stormwater, and Professor rebekah 
Brown, who leads the centre’s research in 
humanities, economics and social sciences. 

All three researchers have considerable 
international experience in their fields. 
Professor Wong was named Civil engineer of 
the year in 2010 by engineers Australia, and 
has won numerous awards for international 
projects. In 2012, Professor Deletic became 

the first woman to receive a prestigious victoria 
Prize for Science and Innovation for her 
achievements in physical science. Professor 
Brown, originally a civil engineer who went on 
to PhD studies in social sciences, is known 
around the world for pioneering a socio-
technical approach in urban water studies. 

Professor Brown says that a vital part 
of imagining a water-sensitive city is its 
physical difference from any city we know 
today. “The infrastructure is different and 
the way we think about water changes,” 
she says, adding that it will not happen 
without changes to the regulatory and 
legislative framework that govern how 
water is treated, delivered and used. 

“This will require behavioural change; 
valuing water not as a commodity but 
as a resource that is fundamental to 
community wellbeing and liveability.” 

Water-sensitive urban design relies on a 
diversity of water sources, Professor Deletic 
says. “We need to develop technologies 
to enable enhanced water harvesting, 
including recycling of wastewater and 
desalination. We must not put all our eggs 
in one basket, because we don’t know 
exactly what will happen in the future.”

Professor Deletic heads the 
Melbourne research hub, working to 
foster a research culture based on 
sharing information and insights across 
discipline and project boundaries. 

“The collaboration with our research 
partners in Australia and overseas will 
be critical to our success,” she says. “In 
Australia we’ve had 14 years of drought, 
while Denmark and the netherlands 
have expertise in flooding. Singapore 
does a lot of water recycling and has 
some very advanced systems for this.”

The centre will also create connections for 
projects with industry and communities – state 
agencies, local governments, water authorities 
and universities – to help incorporate 
sustainable water-management strategies 
into urban design and land development. 

And in a boost not only for the 
environment but also for the economy, 
Professor Wong estimates the research 
will guide more than A$100 billion in 
water investments and A$550 billion 
in private sector urban investments in 
Australia over the next 15 years.

As published works start emerging from 
this network of collaborations, it will not be 
unusual to read work touching on water 
engineering, urban planning, commercial 
and property law, urban ecology, climate 
science, social and institutional science 
and organisational behaviour, not to 
mention change management, the 
water economy, risk assessment, social 
marketing and community health.

new urban landscape
The water-sensitive city of tomorrow will 
need to combine a mix of centralised 
and local water management, 
Professor Brown says. 

Wastewater will no longer be waste,  
but a resource, valued as a source of  
nutrients, energy generation and non-
drinking water. “We will have to let go of  
traditional ways of delivering water  
services,” she says. 

“We are used to large centralised 
infrastructure, which is virtually invisible. 
ever since the industrial revolution we 
have created dams, sent water from 
these dams to the cities, dirtied it and 
then pumped it into our waterways.” 

Despite its considerable adverse 
environmental impact, this system has 
fundamentally improved public health 
and made water affordable. But the 
world has changed and the services 
can no longer be delivered this way. 

“Instead of being solely reliant on 
pumping water in, we need to harvest 
urban storm water and stop it running off 
to pollute our rivers, and we need to reuse 
our wastewater,” Professor Brown says. 

“Just as we have two or three types 
of garbage bins, we might have different 
types of taps – one for drinking and 
another for non-drinking purposes such 
as flushing toilets or watering gardens. 

“We will also have different types  
of open spaces and nature strips. This  
green infrastructure will be used to  
capture, treat and clean water. They will 
create a microclimate that will reduce 
the heat effect in cities and maybe 
even provide areas for urban food 
production to supplement our food 
supply. It is about closing the loop.” 

She says that bringing science to the 
public and empowering people to participate 
in developing local solutions is fundamental 
to the centre’s success. one of her 
program’s projects includes ways to increase 
the ‘water literacy’ of local communities.

“on the eastern seaboard of Australia 
we’ve seen societal change in water 
use in response to education about 
drought,” Professor Brown says. 

A surge of social change will be 
needed for the researchers to see the 
hoped-for transformed urban landscape 
by the time funding ends in 2021.

“household water consumption has 
been significantly reduced with a higher 
community awareness and action on water 
conservation,” Professor Brown says. 

“We need to capture that and take it 
much further. It is about asking people to 
care about something they have not had to 
think about in the past.”  

feBrUAry 2013    Monash university

thirsty Cities
By 2050, the global population will increase by 2.3 billion people 

to 9.3 billion. Almost all of this rise will be in urban areas. 

There are 23 urban areas in the world with at least 10 million people 

each, considered megacities. With a population of 37.2 million in 

2011, Tokyo is the biggest. By 2025 there will be 37 megacities. 

Global water use increased at more than double the 

rate of population growth over the past century. 

By 2025, two-thirds of people on Earth may 

experience water stress conditions. 

60 per cent of cities in Europe with populations higher than 100,000 

are using groundwater faster than it can be replenished. 

SoUrCeS: fAo, WorLD BUSIneSS CoUnCIL for SUSTAInABLe DeveLoPMenT, WorLD WATer 
ASSeSSMenT ProgrAMMe AnD World urbanization prospects: the 2011 revision

“ We need 
to develop 
technologies to 
enable enhanced 
water harvesting, 
including 
recycling of 
wastewater and 
desalination. We 
must not put all 
our eggs in one 
basket, because 
we don’t know 
exactly what will 
happen in the 
future.”

 – Professor Ana deletic

PhoTo: PAUL JoneS

The researchers 

behind Monash 

University’s Centre 

for Water sensitive 

Cities, (from left) 

Professor Tony 

Wong, Professor Ana 

deletic and Professor 

rebekah Brown.
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Professor robinson says. That creates 
a logistical problem when it comes to 
distributing insulin to areas such as remote 
Australia and much of the developing world.

At higher temperatures, the insulin 
molecule’s shape changes and it can 
no longer interact with receptors on 
cells to regulate glucose metabolism.

A key to understanding this instability 
can be found in insulin’s disulfide framework. 
If any one of these sulfur bridges breaks, the 
insulin molecule unravels into a form that not 
only exposes it to the risk of breaking down, 
but also means it can no longer interact 
with its receptor in the body and activate 
the required insulin response. The same 
goes for synthetic insulin, the life-saving 

Words  Bianca Nogrady

“nature may have come up with a 
beautiful design in the insulin molecule, but 
that doesn’t mean it can’t be improved,” says 
Associate Professor Andrea robinson from 
Monash University’s School of Chemistry. 

regular doses of insulin are 
essential to the health of almost 300 
million people around the world who 
have diabetes. Their bodies produce 
little or no insulin, which is needed to 
turn glucose from food into energy. 

But insulin in its natural form, or in the 
available synthetic forms, must be kept 
at 4°C or it loses its potency. “If you can’t 
keep milk, you can’t keep insulin,” Associate 

replacement for people whose bodies 
do not produce any or enough insulin. 

These sulfur atom bridges provide 
Associate Professor robinson with an 
ideal target in her quest to strengthen 
the insulin molecule. Developments 
in the work on this unstable molecule 
mean that there could soon be a form 
of synthetic insulin that can resist higher 
temperatures, a factor that could simplify 
the storage of therapeutic insulin. 

“over the past five years we have 
developed a generic toolbox of chemical 
reactions that enables us to take peptide 
[small protein molecule] structures of 
nature’s design and to replace parts of 
those molecules that are unstable and 
are going to be degraded very quickly,” 
Associate Professor robinson says. 

To strengthen the insulin molecule, 
the researchers are replacing the sulfur 
atoms with carbon. “We use chemistry to 
replace the sulfur across the bridges and 
we put in carbon instead. This makes the 
bonds very stable and they can’t degrade 
via the regular way that nature would 
normally use,” says Associate Professor 
robinson, who is collaborating with the 
University of Adelaide’s Dr Briony forbes 
and Associate Professor Sof Andrikopoulos 
from the University of Melbourne. The 
resulting insulin with its ‘dicarba’ bridges 
is far more stable than existing forms.

“These insulins have amazing physical 
stability, because we can heat them to 
90°C and they retain their structure,” 
Associate Professor robinson says.

There is also another potential benefit 
for patients. To do its work, insulin binds 
to a variety of receptor molecules located 
on the surface of cells, like Tv antennas 
channelling reception. Current synthetic 
insulins activate a broad family of receptors, 
including the ‘insulin-like growth factor’ 
receptor that is associated with cellular 
proliferation and therefore, potentially, 
cancer. The altered insulin more exclusively 
targets only the insulin receptor. 

Associate Professor robinson’s work 
with dicarba bridges also has applications 
in improving the stability and potency of 
another potential therapeutic with disulfide 
bridges: conotoxins derived from marine 
cone snails. This work, a collaboration 
with Professor ray norton from Monash 
and rMIT University’s Professor David 
Adams, could lead to the development of 
treatments for many medical conditions 
with overactive pain neurons.

“Conotoxins are very potent analgesics 
and they’re not addictive like morphine,” 
says Associate Professor robinson. “So 
they have great potential for the treatment of 
chronic pain.”  

“these 
insulins have 

amazing 
physical 
stability, 

because we 
can heat 

them to 90°c 
and they 

retain their 
structure.” 

 – Associate Professor Andrea robinson

molecular 
makeover 
targets 
insulin 
longevity

INsULIN is a 
hormone that 
manages glucose 
in the cells of the 
body. It is essential 
for vascular, liver, 
muscle and brain 
function.



8 feBrUAry 2013    Monash universitycommunity health

aiDs fighter 
Draws hope 
from a crisis
PREVEnTInG AIDS IS 
MoRE EFFECTIVE THAn 
TREATInG IT, SAyS A 
SouTH AFRICAn WHoSE 
28-yEAR DEDICATIon 
To THE CAuSE HAS 
BRouGHT THE PRoMISE 
oF A TUrNAroUNd IN THIs 
DEVASTATInG PAnDEMIC.

Words  Linda Vergnani

After treating his first hIv and AIDS 
patients in 1985, Professor geoffrey Setswe 
realised he would have to step out of the 
safe confines of the Impala Platinum mine 
hospital in rustenburg, South Africa, 
where he was working as a nurse.

These were early instances of an 
indiscriminate disease that would soon 
reach pandemic proportions in his native 
South Africa, where 5.6 million people are 
infected – 11 per cent of the population. 

“Many people that I grew up with died 
before they could reach the age of 30, 

others before they could reach the age 
of 40,” says Professor Setswe, now a 
prevention specialist and head of the School 
of health Sciences at Monash South Africa.

The spread of the disease among his 
miner patients in the 1980s alerted Professor 
Setswe to the possibilities of finding a way 
to interrupt the cycle of transmission.

In the case of Impala Platinum, many 
of the miners were visiting the same 
local sex workers, and condom use was 
sporadic at best. With colleagues, the 
young nurse started an informal program 
to promote condom use to these sex 
workers, and – in contravention of the 
health authority’s policy of distributing 
condoms only from clinics – began handing 
them out where miners congregated. 

Then, as now, his focus was on 
healthy people. “If 11 per cent of the 
population is hIv-positive, that translates 
to 89 per cent of the population being 

“If 11 per cent of the population is HIV-positive, 

that translates to 89 per cent of the population 

being HIV-negative. We should provide prevention 

programs to ensure these 46 million people remain 

HIV-negative,” says Professor Geoffrey setswe, 

pictured in a settlement outside Johannesburg.

PhoTo: gUy STUBBS



9Monash university    feBrUAry 2013 community health

hIv-negative. We should provide prevention 
programs to ensure these 46 million 
people remain hIv-negative,” he says. 

“I am a proactive person, a practical 
person and I want things that work out. It 
helped me to realise that prevention has got 
a bigger power than just waiting for people 
to get infected and to try and put them on 
treatment. If there’s no treatment they die 
and there’s nothing you can do for them.”

Critical to this approach is behaviour 
change, something he eventually saw with 
the miners. At first resistant to the idea of 
boxes of condoms being placed in toilet 
blocks, they themselves ultimately started 
putting the boxes there for their colleagues. 

“While I think it’s a good thing to have a 
good treatment program, I also think there 
should be a very good prevention program, 
whether it’s for hIv/AIDS or hypertension, 
or diabetes, or any other disease.”

Professor of Public health at Monash 
University Australia (he is based in South 
Africa) and founder of the University of the 
Witwatersrand’s AIDS research Institute, 
Professor Setswe has played a key role in 
influencing South Africa’s policy on hIv/
AIDS prevention. Among his projects 
is a joint oxfam Australia and Monash-
funded project to encourage community 
engagement in South Africa’s new 
national health Insurance scheme. At 
Monash South Africa he has introduced 
courses such as a postgraduate diploma 
in management of hIv/AIDS and health.

Since 2008, Professor Setswe has 
served as co-chair of the Technical 
Task Team on research, Monitoring 
and evaluation for the South African 
national AIDS Council (SAnAC). “We 
help the government to identify research 
that has been conducted on hIv and 
related matters and to translate research 
findings into policies and programs 
for responding to AIDS,” he says.

for example, research evidence 
showed that circumcising men could 
reduce the transmission of hIv/AIDS. 
The team recommended a mass 
medical circumcision program, which 
the government has adopted. 

Path back from national denial
AIDS reached pandemic levels in South 
Africa during the late 1990s under the 
presidency of Thabo Mbeki. Mr Mbeki 
ignored scientific evidence about AIDS 
and refused to allow antiretrovirals 
to be distributed in the public health 
system. But his government was forced 
to make the drugs available to AIDS 
patients after two landmark court cases 
launched by the Treatment Action 
Campaign between 2000 and 2004.

now 1.7 million South African people living 
with hIv/AIDS are receiving antiretrovirals in 
the largest treatment program in the world. 
“There is a bad side to the story, but there 
is also a positive turnaround in the past 
two to three years. The incidence of new 
cases is going down and the prevalence 
is levelling off,” Professor Setswe says. 
Since treatment has become available, 
hIv/AIDS no longer has such a stigma.

from 2010 to 2011, when the government 
offered free hIv testing combined with 
screening for diabetes and hypertension, 20 
million tests were performed. While 11 per 
cent of the total population is hIv positive, 
recent research showed that among the 
sexually active group of people aged 15 to 
49 years old, the prevalence is 18 per cent. 

It is particularly high among certain risk 
groups, with 29 per cent of pregnant women 
testing hIv-positive. In some townships in 
Kwazulu-natal province more than 40 per 
cent of pregnant women are affected. 

The plight of these pregnant women 
derives from the reality that one in five of 
their potential partners is infected with hIv/
AIDS. Poor and with low levels of education, 
many women have scant knowledge about 
how to avoid the disease. Their partners 
may use condoms rarely or inconsistently. 
With unemployment high, the men tend 
to migrate to cities such as Johannesburg 
to work, where they may have affairs 
or rely on sex workers, and then return 
home to infect their wives or partners. 

Making a difference
By administering dual therapy (two 
antiretrovirals) to hIv-positive pregnant 
women, health workers can reduce by 
96 per cent a baby’s chances of being 
born with the disease, Professor Setswe 
says. “It’s the miracle of research that 
we are able to do that for children.”

But maternal mortality is still 
unacceptably high, and many mothers who 
die during delivery are hIv-positive or have 
AIDS. Professor Setswe says it reflects a 
broader problem with the public health 
system, which deals with 85 per cent of 
patients but is struggling with lack of funding, 
loss of staff and poor administration.

The private health sector treats only 
15 per cent of patients but employs more 
than 65 per cent of doctors, 90 per cent 
of dentists, 80 per cent of pharmacists 
and more than 40 per cent of nurses. 
“If you go to a private hospital in South 
Africa, you’ve got all the specialists around 
you – you’ve got the best medical care 
that you can get in the world. In contrast, 
the public health service is terrible.”

The new Minister of health has introduced 
a 10-point plan for dealing with problems in 

the public health system. funds from South 
Africa’s new national health Insurance 
scheme, being phased in over 14 years, will 
be used to scale up the quality of the public 
health system, to rebuild hospitals and train 
health professionals as hospital Ceos.

“We have to jack up the public health 
system to come to the level of the private 
health system,” Professor Setswe says. 
This includes recruiting more health 
professionals and reopening 105 nursing 
colleges that were closed down.

In the joint project with oxfam 
Australia, Professor Setswe and his team 
have trained ngos to hold community 
consultation meetings about the health 
insurance scheme. As well as allowing 
the community to hold government 
accountable, Professor Setswe says it has 
also resulted in a plain language, question-
and-answer-style guide on the scheme.

life journey
The youngest of 10 children of a domestic 
worker, Professor Setswe emerged 
from a poverty-stricken background in 
Soweto. his parents separated soon 
after he was born and when his mother 
could not afford to care for him, an elderly 
friend offered to adopt baby geoffrey.

he stayed with her until he was 12, 
when his own mother was able to look after 
him. his older siblings helped pay for his 
schooling from their meagre salaries and 
he was the first in his family to matriculate.

Although he wanted to go to medical 
school, black people at that stage had to 
apply to the apartheid government for a 
permit to attend the predominantly white 
medical schools. “So I accepted their politics 
by going straight into training as a nurse at 
Impala Platinum mines in rustenburg.”

After his epiphany treating people 
with AIDS, he studied part-time for a 
degree and became a lecturer in nursing. 
In 1996, two years after nelson Mandela 
was elected president of a democratic 
South Africa, Professor Setswe won a 
fulbright Scholarship to do a Master of 
Public health in the US. he completed a 
doctorate in public health in South Africa. 

As head of the School of health 
Sciences at Monash South Africa, he sees 
his responsibility as developing a new 
generation of health professionals who will 
contribute to the prevention of hIv and 
health problems. he has introduced new 
degrees, including a Bachelor of Public 
health and degrees in psychology.

“So while we are training doctors  
and nurses to treat disease, I would also  
like to see many young people getting 
trained in the same approach that I have  
to preventing disease.” 

34
34 million people 

around the world 

were living with HIV 

at the end of 2011.

59
Between 2009 and 

2011, the rates of new 

infection in children 

dropped by between 

40 and 59 per cent in 

six countries, including 

in south Africa.

13
The rates for new HIV 

infection overall fell 

by at least half in 25 

countries between 

2001 and 2011. of 

these countries, 

13 were in sub-

saharan Africa. 

2.5
Infection rates for 

women in marginalised 

populations are 2.5 

times higher than in 

the general population. 

SoUrCe: unaids report 
on the Global aids 

epidemic 2012
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commercialised technology for cost-efficient 
extraction of hydrogen as a fuel source. 

he explains that liquid salts, which look 
rather like water or alcohol to the naked eye, 
are more chemically manageable than salts 
in a solid state and have high stability that 
prevents them from evaporating or breaking 
down. They can also be used as solvents. 

“We have learnt how to make these 
salt molecules bigger and more awkwardly 
shaped, so they are less able to fit together 
into a crystalline structure. This means their 

melting point comes down and they can 
be liquid at room temperature,” he says. 

To tackle the problem of the electric 
cars, Professor Macfarlane and his team 
are developing processes using ionic liquids 
to improve larger batteries, currently made 
of lithium. Improving safety is the first goal. 

“Ionic liquids aren’t flammable or 
explosive, so that problem goes away.” 

The next stage of the process will be 
to develop a new kind of lithium battery 
that can store far more energy. “The big 

SALTS THAT EXIST In 
A LIquID STATE AT 
RooM TEMPERATuRE 
CouLD Soon CHAnGE 
THE CARS WE DRIVE, 
IMPRoVE ouR 
REnEWABLE EnERGy 
SouRCES AnD HELP 
WEAn InDuSTRIAL 
CHEMISTRy oFF 
PETRoLEuM. 

Words  rod Myer and  
Alexandra roginski

hybrid vehicles constitute a significant 
part of the automotive market. But safety 
concerns about the technology that 
powers these cars – their batteries are 
more likely than standard ones to ignite 
– is a major hindrance to reducing the 
carbon emissions of road transport. 

for Douglas Macfarlane, Professor 
of Chemistry at Monash University, 
the tendency of such car batteries to 
explode if damaged is a practical problem 
that he believes can be remedied by 
harnessing a remarkable conductive 
material that is much more stable. Ionic 
liquids, consisting of salts that have a low 
melting point, can be turned to diverse 
applications through the manipulation of 
their positive and negative molecules and 
atoms, components known as ions. 

Thanks to an Australian Laureate 
fellowship from the Australian research 
Council (ArC), over the next five years he will 
continue an ambitious research program of 
refining these ionic liquids, leading about 30 
research chemists and materials engineers. 

“We develop new kinds of chemical 
technologies for sustainable energy 
applications, primarily for energy storage, 
but also for energy generation, such as in 
solar cells,” says Professor Macfarlane, 
whose 15 years working with ionic liquids 
has led to numerous patents and now a 
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issue with electric vehicles, and the reason 
that we don’t yet have fully electric cars 
in our garages, is that you can’t really 
put enough power on board to drive 
further than about 150 to 200 kilometres, 
whereas most of us are used to 500 to 
600km of range in a tank of petrol. And 
the reason we can’t do that is that the 
batteries just don’t pack enough energy.” 

Because lithium is relatively scarce 
and therefore expensive, Professor 
Macfarlane’s researchers are also 
working on batteries made of the far 
more abundant element sodium. 

The hope is that the higher costs 
for sustainable processes and products 
could eventually be brought low enough 
to rival those that use traditional fuels. 

“one of the problems we face is that 
fossil fuels are so cheap. We are always 
aware that we can develop alternative, 
more sustainable technologies, but their 
economics are ultimately the big issue.” 

Applications and collaborations
Professor Macfarlane’s research group  
at Monash is also working on solar cells 
 that operate more like a battery than a  
traditional photovoltaic cell. Thanks to the  
stability of ionic liquids, these will also  
last longer – allowing more time for the user  
to recover costs. 

But in pursuing his passion for renewable 
energy sources, Professor Macfarlane’s 
work reaches far beyond Monash. he is a 
leader of various Australian and international 
collaborations with researchers and industry. 

In a venture with the University of 
north Carolina, he is developing complex, 
purpose-created salts that store energy 
for solar thermal power plants. 

Meanwhile, his patents for a 
process that can produce plastics from 
sugarcane waste using ionic liquids as a 

solvent have been sold to an Australian 
chemical technologies company.

one of his biggest involvements 
is with the ArC Centre of excellence 
for electromaterials Science (ACeS), 
a collaboration involving six Australian 
research organisations, including Monash. 
Within ACeS, Professor Macfarlane 
leads the energy program, collaborating 
closely with researchers from the 
University of Wollongong and Deakin 
University, also ACeS members. 

building momentum
The program’s goal is to develop hydrogen 
as the ultimate non-carbon fuel and store of 
solar energy, and its recent successes include 
improved ways to split the water molecule 
into its constituent parts of hydrogen and 
oxygen. hydrogen is used in many chemical 
and food industries and could ultimately 
power vehicles and homes, but is extracted 
using inefficient processes and fossil fuels. 

Using ionic liquids in two separate stages 
of the process, Professor Macfarlane and 
fellow researchers have made water-splitting 
cleaner and more efficient. The liquids are 
used to prepare the catalyst that triggers 
the water-splitting. Later in the process, 
the water molecule splits more efficiently 
if it is dissolved in an ionic liquid solution. 

Parts of the water-splitting process are 
now working at close to the 75 per cent 
energy efficiency that the US Department 
of energy estimates is necessary to 
make hydrogen production economically 
feasible for use as a fuel in cars.

Commercial application of this 
technology is imminent, with venture 
capital investment from Chicago-based 
True north venture Partners in the US 
to shepherd this process through a 
spin-out company – Aquahydrex.

“Being able to develop hydrogen as a 
fuel source has been talked about since 
I was at school,” Professor Macfarlane 
says, “but has not been possible until now 
due to the inefficiency of the process.” 

he sees this as a major step towards 
building commercial and scientific 
momentum for a clean energy future, 
and hopes the day will come when 
hydrogen is affordable enough to challenge 
fossil fuel use in the cars we drive. 

If this were to happen, he says with 
satisfaction, “It would mean fossil fuels could 
stay in the ground.” 
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“ one of the 
problems we face 
is that fossil fuels 
are so cheap. 
We are always 
aware that we 
can develop 
alternative, more 
sustainable 
technologies, but 
their economics 
are ultimately the 
big issue.” 

 – Professor  

 douglas MacFarlane

ionic liquids
As oil supplies 

dwindle and 

petroleum-based 

fuels become 

more expensive, 

the world needs 

science to provide 

alternatives.

Ionic liquids are 

an exciting new 

field of sustainable 

energy research with 

particular relevance 

to future automotive 

energy technologies.

An ionic liquid is a 

salt in a liquid state. 

Ionic liquids are non-

corrosive and non-

flammable, making 

them safer for use 

in more powerful 

batteries and 

capacitors that 

offer an alternative 

to petroleum 

as the world’s 

primary automotive 

energy source.
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Words  Brad Collis

one of the more improbable aids for 
exploring far distant space in the hope of 
locating extraterrestrial life is a map: a chart 
that, give or take a few hundred million 
kilometres, says ‘this is where the aliens live’.

given that any sign or signal sent from 
prospective neighbours in our Milky Way 
galaxy could be a billion or so years old by 
the time we saw it, the map would more 
likely be telling us where the aliens used to 
live. But such a map would still be a leap 
forward for astronomers searching for signs 
of other life, which is why astrophysicists in 
Melbourne and the UK are drawing one.

The project is a collaboration between 
the University of Central Lancashire’s 
Professor Brad gibson and the director 
of the Monash Centre for Astrophysics, 
Professor John Lattanzio, along with 
Monash University honours student Kate 
henkel. It arises from a wider investigation 
of galaxy evolution, particularly chemical 
evolution, seeking knowledge about 
where and when in space and time stars 
similar to our sun have evolved with the 
capability of supporting earth-like planets.

The trio’s work is creating a scientific 

basis not only for pondering the existence 
of other life, but also for pointing to where it 
might be. In a galaxy 120,000 light years in 
diameter and home to between 200 billion 
and 400 billion stars, that is no mean feat.

Professor Lattanzio explains that the 
key to what they are doing is the improving 
knowledge of our own Milky Way’s 
evolution: its origins in stellar explosions 
called supernovae; how the stars produce 
different elements from nuclear fusion 
in their centres; and how this matter is 
returned to the galaxy when the star 
dies and is subsequently incorporated 
into the next generation of stars. 

Any planets that form with these 
stars as their hosts will reflect the star 
composition. This means that as the 
composition of the galaxy changes over 
its 12-billion-year history, so does the 
composition of the planets within it.

“So what we are really mapping 
is the history of the composition of 
the galaxy as it changes in space and 
time,” Professor Lattanzio says.

It is a significant step, he points 
out, because until about 50 years ago 
little science was involved in the search 
for extraterrestrial life. “Philosophers, 

mostly, developed assumptions and 
arguments, such as the premise that 
the sheer number of stars made the 
existence of other life logical. But there 
was no science to test this; no data.

“It took the development of two 
fields of science, astrophysics and 
evolutionary biology,” Professor Lattanzio 
says. “The revolution began when we 
started to learn quantitatively about the 
structure and formation of stars and 
planets, together with the structure and 
development of living organisms.” 

the drake equation
An example of the progress being made 
is the emergence of data to support the 
Drake equation, a tool for calculating the 
number of extraterrestrial civilisations in 
the Milky Way with whom communication 
might be possible. It was conceived in 
the early 1960s by frank Drake, who is 
now emeritus Professor of Astronomy and 
Astrophysics at the University of California.

“It really wasn’t much practical 
use but now some of the variables 
in the equation are being quantified,” 
Professor Lattanzio says.

The equation – a lengthy string of 
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our galaxy is 120,000 light years in diameter. 
it contains up to 400 billion stars – and 
astrophysicists are getting closer to knowing 
where, in this vastness, to look for other life.
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symbols that trails mesmerisingly across a 
whiteboard – begins with the average rate 
of star formation per year, multiplied by the 
fraction of those stars that have planets, 
multiplied by the average number of planets 
per star that can potentially support life, 
multiplied by the fraction of these that go 
on to actually develop life, multiplied by the 
fraction of these that develop intelligent life. 

This only takes us midway into the 
equation, but the important point is that 
there are now actual numbers for these 
early variables. Astrophysics has meaningful 
figures for the rate of star formation and 
the fraction of stars with planets (20 to 
30 per cent). With advanced knowledge 

never be able to build radio telescopes; 
and in fact from their ocean world, have no 
notion of space or the size of the universe.”

A model of star formation
The research that the Monash–Lancashire 
collaboration is undertaking is based on 
Professor gibson’s groundbreaking 2003 
work on galactic evolution (the origin of 
the ‘maps’) and owes much to Monash 
University’s expansion of its former Centre 
for Stellar and Planetary Astrophysics into 
the new Monash Centre for Astrophysics. 
The collaboration was cemented in 
2012 when Professor gibson spent nine 
months at the centre as the first recipient 
of the Kevin Westfold Distinguished 
visitor Program, named after Monash 
University’s first Professor of Astronomy.

At the heart of the research is 
computer modelling able to create a 
dynamic representation of the galaxy’s 
evolution, using data only recently 
available to astrophysicists. This comes 
from telescopes such as the twin gemini 
observatory in hawaii and Chile, the 
very Large Telescope in Chile, and space 
platforms such as hubble and Kepler. 
These instruments can perform high-
resolution spectroscopy of faint stars.

Added to this is a new source of 
information – ‘pre-solar meteorite grains’. 
These are micron-sized pieces of dust that 
formed in the outer atmosphere of stars. 
When these grains end up inside meteorites 
that fall to earth, scientists are able to 
dissolve the meteorite and analyse the grains, 
gaining crucial data about the composition 
of the star that created the grains.

“It’s actually a piece of the star 
that we have in the lab … and it gives 
us fantastically accurate and detailed 
information,” Professor Lattanzio says.

Data such as this has allowed the 
researchers to make models showing 
how stars were formed from the material 
expelled from previous generations of stars.

“our models have to reflect this. They 
must be dynamic, because we also now 
know that galaxies are not evolving in 
isolation but are continually accreting gas 
from regions between galaxies,” he says. 

“When stars die – when they have 
burned up their hydrogen and helium 
and collapse and explode – they push 
matter back into the galaxy, and the next 
generation of stars forms from this gas and 
the primordial material made by the Big 
Bang that is still flowing into the galaxy. 

“All this ceaseless chemistry is changing 
the composition of the next generation of 
stars, and affecting the eventual distribution 
of metals needed to form terrestrial 
planets – planets on which conditions 

This is one of the maps produced by Professor Brad Gibson 

using computer modelling by Professor John Lattanzio and 

Kate Henkel. The map shows conditions within the galaxy 

at different times and places. The x-axis is the distance 

from the centre of the galaxy, and the y-axis shows the 

variation of time from the birth of the galaxy at the bottom 

to the present time at the top. At bottom left we have a 

red region, representing an intense burst of supernovae – 

massive stars exploding at the end of their lives – which 

would be bad news for life because the gamma radiation 

they produce would most likely kill life on nearby planets.

In the blue region the mass in the galaxy is still 

mostly hydrogen and helium – not conducive to the 

formation of rocky, terrestrial planets. such planets do 

not form until there is sufficient build-up of magnesium, 

silicon, iron and oxygen made by various stars.

As time progresses, supernovae still keep the 

centre of the galaxy sterile, and the outer region is too 

metal-poor, until stars that are producing metals have 

evolved. Finally, as we reach the green area, about 

seven billion years ago and eight kiloparsecs (about 

26,000 light years or 247,000 trillion kilometres) from 

the centre, there is not too much supernova radiation 

and there are enough metals to form rocky planets.

This is the position in time and distance from 

the centre of the galaxy where you begin to find the 

conditions needed for the existence of Earth-like 

worlds. That is where our sun and solar system are.

Ms Henkel says that beyond this – even further in time 

but starting closer to the centre before spreading outward 

– the conditions deteriorate again because there is too 

much metal. Planets can become so big that, as they move 

through their solar systems, they could destroy any Earth-

like planets in their path so again, not a place to look for life. 

“It would be like Jupiter becoming so big that, as it orbits 

the sun, the smaller planets, including Earth, eventually 

end up in its path and are destroyed, or are slingshot out 

of the solar system by the gravitational interactions.”

about the galaxy’s chemical evolution, 
science has begun to be able to estimate 
the number of planets, and specifically, 
earth-like planets that could support life.

This tantalising development brings 
science and science fiction closer 
together, although as Professor Lattanzio 
likes to remind students, ‘life’ does not 
necessarily equate to ‘intelligence’. 

The Drake equation specifically refers 
to life that is able to build radio telescopes 
that can talk to us. That is a far cry from life 
that is very successful but not ‘intelligent’ 
as we understand it, such as bacteria. 
“even creatures like dolphins that we do 
consider highly intelligent, for example, will 
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can develop to create life. And by this, 
we mean life that is probably carbon-
based, needs water, and is killed by the 
same things – like supernova radiation.”

This evolutionary chain is why one 
of the central elements of the research 
has been about finding where and when 
metals have formed. The next stage is 
analysing when and where there will be 
planets with high percentages of carbon, 
oxygen, magnesium and silicon.

Ms henkel explains that these composites 
allow the researchers to start analysing 
the likeness of other planets to earth. The 
planets themselves are beyond the reach of 
current technology, but their composition 
can be deduced by analysing the light from 
their star. “for example, the earth has a 
similar carbon-to-oxygen and magnesium-
to-silicon ratio to the sun,” Ms henkel says. 

“The carbon-to-oxygen ratio is 
particularly important because it determines 
the type of rocks you get, and can also be 
an indicator of the likelihood of water. If the 
carbon-to-oxygen ratio is over 0.8, then 
you get no silicates – and the earth’s crust 
[along with most rocky planets and moons] 
mostly comprises silicates and oxides.

“once we have identified, from this, 

the period and location in the galaxy’s 
evolution where there is going to be a high 
concentration of suitable rocky planets, 
we can begin to consider the possibilities 
of life and, by extension, intelligent life.”

Professor Lattanzio adds that 
intelligent life did not begin on earth until 
the planet was about five billion years 
old. But their study of galaxy evolution 
shows similar conditions to those of our 
sun began occurring elsewhere about 
nine billion years ago, which means the 

oldest intelligent life in our galaxy could 
be four billion years ahead of us.

This is one reason why Professor 
Lattanzio is not overly confident that there is 
intelligent life to be found: if it existed to the 
extent that it could communicate, it has had 
a long time to do so. “My guess is there are 
probably a lot of bacteria in space … but not 
so many dogs, for example. In other words, 
there may well be little out there that is larger 
than a microbe. hopefully we will learn more 
in the near future.” 

“ All this ceaseless 
chemistry is 
changing the 
composition 
of the next 
generation 
of stars, and 
affecting 
the eventual 
distribution of 
metals needed 
to form terrestrial 
planets – planets 
on which 
conditions can 
develop to create 
life. ” 

 – Professor 

 John Lattanzio

Professor John Lattanzio 

and Kate Henkel
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oiling the 
wheels of 
Democracy
THE PoWER oF THE  
ConSuMER BoyCoTT  
IS TuRnInG SoME 
MAJor CorPorATIoNs  
InTo unLIkELy CHAMPIonS  
oF A nEW FoRM oF  
PoLITICAL BArGAINING.

catch nation states by surprise with 
its capacity to break through political 
inertia or corporate intransigence by 
harnessing – or threatening to harness – 
the power of the world’s consumers.

It is a phenomenon still running its course 
and an enthralling spectacle for a political 
scientist such as Associate Professor helen 
nesadurai from the School of Arts and Social 
Sciences at Monash University’s Sunway 
campus, near Kuala Lumpur. Malaysia is 
one of the largest producers of palm oil, 
giving Associate Professor nesadurai a 
front-row seat to this seismic shift in the 
way non-governmental communities, 
often working with corporations, are 
setting rules that were once the province 
of corporate and political privilege.

Associate Professor nesadurai, who 

also collaborates with scholars from the 
University of Warwick in the UK (which has 
a formal alliance with Monash) and has 
consulted for the Association of Southeast 
Asian nations secretariat and the Asian 
Development Bank, researches the politics 
and political economy of governance 
by non-state, civil society groups and 
private firms. She sees the possibilities 
of a new world order – a grassroots 
democracy at work – although it is not 
without its tensions and has a long way 
to go, especially in South-east Asia.

The story began unfolding during 
the 1990s, when oil palm quickly began 
replacing other, less productive oil crops. 
Whole rainforest ecosystems were cleared 
for plantations of oil palm, from which the oil 
became a staple ingredient for manufactured 

Words  Brad Collis

not so long ago, eating a biscuit or 
chocolate bar, or applying lipstick, meant, 
in all likelihood, that you were helping 
to deforest entire tropical landscapes. 
Today, just as unwittingly, you may instead 
be helping to drive a social and political 
revolution that is redefining the rules of 
international corporate behaviour and 
even giving democracy a passing fillip.

At the centre of what was an emerging 
environmental crisis and that has now become 
a benchmark for people power, is palm oil.

It sounds innocuous enough but this 
simple agricultural product, mostly from 
South-east Asia, has become the focal 
point for a new tier of global governance, 
or rule making. Palm oil continues to 



Freshly harvested palm 

kernels in Papua New Guinea.

PhoToS: PAUL JoneS
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evolution of the roundtAble on sustAinAble PAlM oil (rsPo) 
A case study in people-powered sustainability
2003  First meeting of key supply-chain stakeholders in Kuala Lumpur, Malaysia.

2004  rsPo formed in Zurich, switzerland and rsPo secretariat set up in Kuala Lumpur.

2005  Principles and criteria adopted by 14 companies and supply-chain traceability study commenced.

2006  rsPo Code of Conduct adopted and Indonesia liaison office opened in Jakarta. A task force on representation of 

smallholder producers (village communities) formed.

2007  Trade and traceability protocols established.

2008  Agreement reached for Indonesia, Malaysia and Papua New Guinea on national interpretations of the generic ‘principles 

and criteria’. Maiden shipment of the first rsPo-certified palm oil arrived in rotterdam, the Netherlands. First south 

America rsPo meeting held in Colombia.

2009  rsPo supply Chain Certification system formally launched.

2010  organisational review conducted by PricewaterhouseCoopers. RSPo certification granted to 25,000 producers for five 

companies and first rsPo certificates issued in Colombia.

2011  Global production of Certified Sustainable Palm oil (CSPo) reached five million tonnes – 10 per cent of global production. 

First RSPo certification occurred in Brazil. More than 1000 attendees from 20 countries attend the ninth RSPo roundtable.

2012  RSPo membership reached 1000 from 50 countries. CSPo production reached 14 per cent of global palm oil production.

the most illuminating case study of how 
communities whose rights might otherwise 
be overridden are being empowered.

“governments in this part of the world are 
having to balance a development agenda with 
a sustainability and social-justice agenda. It is 
difficult and they don’t like being overridden 
by arrangements made at the ngo level.”

But Associate Professor nesadurai says 
international firms clearly fear consumer 
pressure. While they could hide behind less 
onerous government rules, most are abiding 
by the more stringent environmental and land 
acquisition rules introduced at the ngo level. 

“It might only be because it gives the 
companies a nice label, and they might 
happily abandon their agreements, given 
the chance … but the ngos are watching.”

As a consequence of the palm oil 
roundtable, private companies are required 
to engage with communities and land 
owners, particularly indigenous land owners, 
before any new plantations are developed. 
Companies are obliged to find out if there 
are prior land claims, regardless of what 
the government has said. This led to one 
company in Indonesia having to return 
1000 hectares to a local community.

In another instance, a row over the ngo 
push to prohibit palm oil plantations on peat 
land (which many companies already had 
in their land bank) led the Indonesian Palm 
oil Industry group to leave the roundtable. 
This highlighted the danger of a roundtable 
collapsing if trade-offs cannot be negotiated.

Compromise is the key but, ironically, 
it is also why the roundtables attract 
scepticism, because the ngos also have 
to bend. In north America and europe, 
regulatory systems imposed by the 
private sector and ngos raise in some 
people’s minds a question of trust: is it just 
‘greenwashing’, an environmental veneer 
that masks unsustainable practices?

Associate Professor nesadurai says an 
intriguing element in what she observes 
is that ngos derive their authority from 
the moral goals they espouse. This 
gives them the critical linchpin role that 
is hard for opponents to counter. 

“governments and private companies 
don’t really like them, but are having 
to work with them because of the way 
they have positioned themselves as the 
point of connection for all parties.”

The roundtables break deadlocks 
and achieve progress because 
everybody involved has a voice.

But Associate Professor nesadurai says 
that the main danger to this new, dynamic 
and inclusive approach could be its success; 
that it might spawn its own bureaucracies. 
“It could become very tangled, which is why 
its evolution is fascinating to study.” 

“ Governments in 
this part of the 
world are having 
to balance a 
development 
agenda with a 
sustainability and 
social-justice 
agenda. It is 
difficult and they 
don’t like being 
overridden by 
arrangements 
made at the NGo 
level.”

– Associate Professor 

Helen Nesadurai 

foods and products such as cosmetics. 
forests were bulldozed, and so were the 
livelihoods of traditional communities reliant 
on forest plants, animals and waterways.

“I came to this issue because of my 
interest in land conflicts, and the seeming 
impossibility of resolving these conflicts when 
governments are complicit in the conflict,” 
Associate Professor nesadurai says. 

This complicity came from the fact that, 
by the early 2000s, palm oil was pouring 
billions of dollars into the economies of 
countries such as Malaysia and Indonesia. 
Local community and indigenous interests 
were lost in the shadow of this unprecedented 
agricultural and industrial development. 
But then a remarkable thing happened.

Prominent ngos oxfam and WWf 
moved in, ready and willing to unleash the 
weapon feared most by global companies: 
the consumer boycott. The ngos used 
this to bring palm oil companies to the 
negotiating table, along with global 
traders, retailers, bankers, investors and 
representatives of affected communities. 

In 2004, the roundtable on Sustainable 
Palm oil (rSPo) was created, laying down 
new rules for environmental management 
and protection of traditional landholders’ 
rights – rules agreed to in a process 
that largely sidelined governments.

Associate Professor nesadurai has 
since observed this paradigm being 
played out through similar ‘roundtables’ 
establishing new tiers of non-state 
governance in other areas afflicted by over-
exploitation, such as forests and fisheries.

“Some of this non-state governance 
began before the rSPo, when industries 
realised the need to self-regulate, either to 
respond to a community backlash, or to pre-
empt a community – consumer – reaction,” 
Associate Professor nesadurai says. 
“But the palm oil roundtable has become 



18 feBrUAry 2013    Monash universityaDvanceD technology

eyes on new horizons
SoME oF THE CounTRy’S GREATEST MInDS  

ARE MEETInG In A SPACE CuSToM-BuILT FoR 
CoLLABoRATIon – AnD THE PoSSIBILITIES ARE EnDLESS.

and that physicists are learning to build 
machines with implications for all r&D. To 
further fuel such collaborative ventures, 
it decided to build the new horizons 
Centre (nhC), where researchers from 
multiple departments can cohabit and 
mingle to exploit radical new possibilities. 

The key research interests here 
are based on what the head of the 
Department of Materials engineering, 
Professor george Simon, refers to as 
the “grand challenges” of the future. 

These are issues requiring more efficient, 
smarter and sustainable materials and 
technologies in industry, manufacturing, 
energy and medical research. 

“The nhC is unique in the way that 
it has taken people from a number of 
different faculties and departments and 
put them together in one building that 
is not divided up into departments, but 
into research themes,” Professor Simon 
says. Also involved are researchers 

Words  dr Gio Braidotti

humans have asked what matter is 
for millennia. Today’s researchers are 
heirs to the accumulated answers to that 
question and can dream of advanced 
new materials that will help realise 
extraordinary technological advances.

Among possibilities being explored by 
engineers in a new complex in Australia are 
solar cells so thin they can be printed onto 
plastic in a reel-to-reel printing process, 
putting solar energy on tap for all sorts of 
surfaces. There are materials that allow 
the human body to regenerate worn or 
diseased bones and organs. Physicists 
can create an entirely new state of matter 
with unusual properties, with a vast range 
of benefits including atomtronics that 
would help locate mineral deposits.

The leadership at Monash University 
is well aware its engineers can make 
massive contributions to medicine, 
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Monash Centre for electron Microscopy and 
the victorian organic Solar Cell Consortium. 

At a cost of more than A$150 million – 
and funded by the Australian government, 
Monash and CSIro – the nhC is the first 
research building of its magnitude and 
energy density in Australia to achieve a 6 
green Star – education Design rating.

About 400 Monash staff and students 
will work there as well as 100 from 
CSIro’s Division of Materials Science 
and engineering, which is responsible for 
global advances in coatings, composites 
and rAfT – a process for making 
better polymers (and responsible for 
the world’s first polymer banknote.

Phil Casey, leader of CSIro’s 
Polymer and Molecular Science 
research Program, says the relocating 
researchers (who also include members 
of CSIro’s Surfaces and nanoscience 
research Program) are substantially 
engaged with multiple industries. 

“CSIro’s strength is addressing big 
challenges that often require expertise 
at the intersection of biology, chemistry, 
mathematics and physics,” Mr Casey says. 
“So we know how to bring multidisciplinary 
teams together to work on a problem.” 

As well as applied science, the nhC 
also maintains strong foundations in basic 
or ‘blue sky’ research. for the Monash 
School of Physics, which will conduct all 
its experimental work at the nhC, this 
means better facilities to explore an entirely 
new state of matter, among other work.

the sky is the limit
Associate Professor Michael Morgan, head 
of the Monash School of Physics, says his 
researchers required the nhC laboratories 
to meet the most stringent specifications for 
temperature control and vibration isolation. 

This included laying segmented concrete 
slabs 1.55 metres thick that are decoupled 
from the rest of the building to prevent 
vibrations interfering with highly sensitive 
experiments on Bose-einstein condensates. 
This is considered one of the most exciting 
fields opening up in physics. It involves a 
transition to a new state of matter in which 
atoms lose their individuality and condense 
into the same quantum state, which is 
neither solid nor liquid, gas nor plasma. 

“fundamental discoveries in physics 
have a tendency to translate into remarkable 
technologies,” Associate Professor 
Morgan says. “In condensed matter 
physics, we are looking for revolutionary 

from the Commonwealth Scientific and 
Industrial research organisation (CSIro), 
Australia’s government-funded r&D body.

“research in the building is structured 
around r&D themes selected for their 
national and international importance: future 
manufacturing, biological engineering, 
renewable energy, and modelling and 
simulation,” Professor Simon says. 
“Added to this is Monash University’s 
strong medical and biosciences faculty 
that allows us to pursue advances at the 
intersection of medicine and engineering.”

These synergies are of special 
interest to Professor Kerry hourigan, who 
heads the Monash Division of Biological 
engineering and has longstanding 
relationships with medical researchers, 
clinicians and physicists. his goal: advances 
in identifying and treating disease. 

one way is through developing more 
versatile imaging technology. “for example, 
heart disease through atherosclerosis 
often begins in the teen years, but 
symptoms may not appear until decades 
later. Similarly, diseases such as cystic 
fibrosis and lung cancer often need early 
intervention for treatment to be successful.”

research under development 
to address this includes 3-D x-ray 
imaging technology, the simulation of 
blood flow and tissue deformation. 

But it is not only imaging. Treatments 
based on nanoparticles are being developed 
to deliver drugs directly and specifically to 
the diseased tissue, including cancers.

“We are particularly interested in 
tissue engineering and regenerative 
medicine, which is an area that also taps 
into Australian excellence in stem cell 
research,” Professor hourigan says. 

“We want to develop the ability to repair 
bone, heart muscle, brain neural tissue 
and lungs by deploying new biomaterials 
to use as scaffolds. These would allow 
seeded cells to grow into a functional 
replacement tissue. once formed, the 
idea is for the scaffold to degrade away.”

A move towards the horizon
The nhC building, with its striking 
diagonally slanted facade, is based in 
one of Melbourne’s premier research 
districts for advanced manufacturing – 
Monash University’s campus in south-
east Melbourne. It is alongside the CSIro 
campus and is part of a hub that also 
includes the Australian Synchrotron, the 
Melbourne Centre for nanofabrication, the 

“ research in 
the building 
is structured 
around r&d 
themes selected 
for their national 
and international 
importance: future 
manufacturing, 
biological 
engineering, 
renewable energy, 
and modelling and 
simulation. Added 
to this is Monash 
University’s 
strong medical 
and biosciences 
faculty that allows 
us to pursue 
advances at the 
intersection of 
medicine and 
engineering.” 

 – Professor  

 George simon

enerGy new applications, including new and 
unexpected materials, light sources, more 
precise instruments and the capacity to 
manipulate and exploit individual atoms.”

This research area is attracting 
international physicists to Monash such as 
Professor Kris helmerson, who recently 
moved from the national Institute of 
Standards and Technology in the US.

At Monash, Professor helmerson 
built – and is now trying to miniaturise – 
equipment that can form, visualise and 
manipulate Bose-einstein condensates. 

The equipment involves a tangle of 
lasers and sources of magnetic fields 
that are used to manipulate the wave-
aspect of matter, slowing down and 
capturing atoms in a chamber where 
the atoms are cooled to temperatures 
of about 50 billionths of a degree above 
absolute zero (or 50 nanokelvin). 

“When you have a gas of atoms at such 
low temperatures, you get a macroscopic 
manifestation of its quantum properties, 
which then allows us to image those 
properties and exploit them,” Professor 
helmerson says. “one application is in 
atomtronics – devices harnessing the 
quantum properties of atoms – that 
promises revolutionary technologies, 
analogous to how the laser revolutionised 
light optics in the past 50 years.” 

When used in sensors similar to a laser 
gyroscope, Bose-einstein condensates 
are proving far more sensitive than 
lasers to rotation and acceleration, 
allowing physicists to measure and 
map minute changes in gravity. 

“These gravity maps have practical 
applications,” Professor helmerson 
says. “for instance, they can be used 
to help locate mineral deposits.” 

According to Professor Simon, 
such innovations make the nhC 
a touchstone for activity in the 
surrounding manufacturing precinct. 

“Materials are a key part of the design 
palette in any new product or process 
and here we have the ability to look at and 
manipulate materials at all size scales – 
from the macro level down to the atomic 
scale,” he says. “We want to use these 
capabilities to meet increasing demand for 
materials that are smarter, more functional 
and include new properties such as the 
ability to self-heal and to sense their 
environment, and that are cheaper or lighter 
and stronger – preferably a number of these 
simultaneously.” 
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ancient era 
glimpseD in  
fossil forest

A 100-million-year-old fossil forest discovered by chance 
on an island east of New Zealand provides new insights 
into ancient life close to the south Pole. researchers found 
large trees, early flowering plants, seed cones and rare 
insects preserved in rock in the Chatham Islands. These are 
believed to be the first records of life close to the South Pole 
during the Cretaceous period, a time of extreme greenhouse 
conditions from 145 million to 65 million years ago.

Palaeontologist Associate Professor Jeffrey stilwell and 

Words  Nicola Markus

Since global warming moved onto the public agenda, 
social marketers have been trying to get people to use less 
electricity, most of which is generated by burning fossil fuels. 

Although younger people with years of life ahead of 
them are the most likely to be affected by climate change, 
they are not always inclined to reduce their power use. 

In fact, Monash University doctoral student Samantha Smith says 
members of gen y appear to be addicted to devices that use large 
amounts of electricity. Constant communication using smartphones 
and laptops has become part of everyday 
life for young people, who are likely to 
have televisions and computers on at the 
same time. for them, using less electricity 
would mean reduced communication 
with their social networks. 

Ms Smith is studying 
messages aimed at altering energy 
consumption and seeking more 
effective ways to influence this group to 
reduce its considerable energy footprint.

getting anyone to conserve power 
for the environment’s sake is difficult but 
social marketers face additional problems 
with gen y, which is considered elusive and less 
responsive than other groups to traditional marketing. 

It is also a relatively ill-defined group, says Professor 
Steve Worthington from Monash University’s Department 
of Marketing, who is supervising Ms Smith’s research. 

“gen y is generally considered to consist of people somewhere 
between 19 and 34,” Professor Worthington says. “It’s a wide 
range of ages and the group offers a great deal of complexity. 
It’s therefore difficult to pitch a message at them.” 

Although gen ys claim to be concerned 
about the environment, he says, that does 
not always translate into action and Ms 
Smith’s qualitative research confirmed 
the ‘effort’ many of them associated 
with being environmentally friendly.

“for some participants, the thought 
of having their electricity restricted also 
seemed to scare them, especially when it 
came to not being able to access the internet,” 
Ms Smith says. “gen ys have an intensely tribal 
need to be constantly connected to their peers, and 
facebook feeds this. nine out of ten surveyed had an active 
facebook account and accessed it daily, many more than once.” 

Although households containing gen ys  
have the highest number of multimedia devices, Ms Smith says 
that only gen ys living away from their parents use significantly 
more electricity than other groups: parental influence appears to 

talking about 
the power 
generation

20

help ensure switches are turned off. her research also found that 
households headed by gen ys are least likely to choose energy-

efficient appliances or turn off devices when not in use.
The key to change is understanding the best possible 

angles for messages, Professor Worthington says.
“It’s a matter of tapping into the way gen ys think. 
What are the trigger points that will get them to change 

behaviour? And there probably isn’t just one trigger point, 
but a range of them, and you have to experiment to see 
what works with various parts of this complex group.”

one possibility often raised as an electricity-
saving incentive is highlighting the costs involved. 

Ms Smith says the gen ys she studied 
were more interested in saving money 
than the environment. “Tapping into this 
could be an incentive to encourage gen 
ys to create a new, simple, electricity-
saving habit; however, getting them to 
conserve power for the environment’s 

sake still remains a big challenge.” 
once completed, her research should 

benefit organisations working to drive social 
change that will help the environment.  
The applications for the findings could go  
beyond electricity use: behaviour change 

approaches that work for reducing electricity 
could also influence young people to 
rethink their use of other resources, 
such as gas and water, which are 
increasingly the target of government 

sustainability programs. 
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researchers 
found large 
trees in their 
original living 
position, early 
flowering plants, 
seed cones and 
rare insects 
preserved in a 
rock formation 
in the Chatham 
Islands. 
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an australian first for  
John J. abel awarD

palaeobotanist dr Chris Mays from Monash University’s school 
of Geosciences, led the research team, which included Professor 
david Cantrill from the royal Botanic Gardens Melbourne.

Associate Professor stilwell says the fossils throw 
light on the formerly unknown life of the Cretaceous 
period, when many southern continents including New 
Zealand and the Chatham Islands (Zealandia), Australia, 
Antarctica and south America were still mostly joined 
together as part of the southern landmass Gondwana.

“one hundred million years ago, the Earth was in the grip 
of a greenhouse effect – a planet of extreme heat with minimal 
ice (except in the high altitudes) and sea levels of up to 200 
metres higher than today,” Associate Professor stilwell says.

“rainforests inhabited by dinosaurs existed in subpolar 
latitudes and polar ecosystems were adapted to long 
months of winter darkness and summer daylight. Never 
before have we had evidence about what life existed 
near the South Pole 90 million to 100 million years ago, 
or the conditions that life on land experienced.”

The discovery was made in one of the most remote 
known fossil locations in the southern Hemisphere while 
researchers were investigating a bone bed on Chatham 
Island and plant remains on nearby Pitt Island. 

“The discovery attests to a completely different type of 
ecosystem around 100 million years ago, revealing the first insights 
into specific strategies these plants and animals evolved to cope 
with extreme greenhouse conditions, and months of light and 
alternating darkness,” dr Mays says. 

small goby  
gets the girl
Words  Clarisa Collis 

Big, strong males have the best chances of mating and 
reproducing – or do they? Puny male fish called Desert gobies, 
which, despite their small size, are always ready to pick a 
fight, are helping to refine the Darwinian thinking that shaped 
the scientific principles of sexual selection in evolution. 

“The small goby might have a chance of getting the girl 
after all,” says biologist Dr Bob Wong from Monash University, 
an expert in behavioural and evolutionary ecology.

The tiny Australian Desert goby, chlamydogobius eremius, 
uses bluff – a high-aggression strategy – to dispatch larger 
rivals that might otherwise take over its territory.

Dr Wong says this high-aggression strategy may cause would-
be challengers to retreat before they can properly size up their 
opponent or evaluate the territory at stake. This hinders their ability to 
calculate the probability of defeat (and thus survival) before fighting.

Working with researchers in Sweden and finland, Dr 
Wong found that small males attack intruders sooner and with 
greater intensity than a larger opponent, regardless of the other 
male’s size, suggesting that the gutsy strategy is genetic.

Charles Darwin thought the two main processes of sexual 
selection – male competition and female mate choice – 
worked in unison. for example, the horns of mountain sheep 
are used to seduce females as well as to fight rivals. 

Dr Wong says the common assumption has been that 
females should prefer, as Darwin stated, “the most vigorous 
and well-armed” males. In other words, females want large, 
dominant males that are better at beating up rivals.

But the goby research is showing that intimidation can enhance 
a smaller male’s reproductive opportunities by allowing him to avoid 
fights he is likely to lose. This opens up the intriguing prospect that 

this may also be the case for other animal species. 
Already, scientists have found a jumping spider 
and a freshwater Swordtail fish that use goby-like 
bluffing to hold their ground against larger males. 

Dr Wong says this shows that females do not 
necessarily prefer males that are dominant because 
they are big. In fact, large males could prevent females 
from gaining access to a preferred partner – perhaps 
one of the smaller male gobies that other studies 
indicate also make better dads. 

The tiny 
Australian 
desert Goby 
uses bluff – a 
high-aggression 
strategy – to 
dispatch larger 
rivals that might 
otherwise take 
over its territory.

ProfeSSor 
ArThUr ChrISToPoULoS

Monash University Professor 
Arthur Christopoulos has become the 
first Australian to win the prestigious 
John J. Abel Award in Pharmacology, 
a salute to his groundbreaking 
research into designing targeted new 
drugs with fewer side effects. The 
American Society for Pharmacology 
and experimental Therapeutics gives 
the award for original, outstanding 
research in pharmacology and/
or experimental therapeutics by 
a researcher aged 45 or younger. 
Previous winners, such as Duke 
University’s Dr robert Lefkowitz, 
have gone on to win nobel Prizes. 

The 2012 award recognises 
Professor Christopoulos’s 
investigations of alternative drug 
recognition sites on g protein-
coupled receptors in the human 
body. These receptor proteins play 
a role in virtually every biological 
process and most diseases, 
including cardiovascular disease, 
obesity, diabetes and cancer. 

Medications often rely on the 

receptors to achieve their effect, 
but Professor Christopoulos’s focus 
on particular allosteric sites on the 
receptors makes more targeted 
drugs possible. It would mean that 
a heart therapy, for example, would 
act only on the heart rather than on 
other parts of the body that contain 
the same receptors, and so side 
effects would be reduced. Professor 
Christopoulos will receive his 
award at the experimental Biology 
conference in the US in April 2013.  
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LonG-LoST InTERVIEWS AnD THE 
SToRIES oF SIDELInED InDIVIDuALS 
HAVE CoME To LIGHT In A PRojECT 
DESIGnED To unSETTLE THE 
ACCEPTED unDERSTAnDInG oF 
onE oF THE MoST SIGnIFICAnT 
CHAPTERS oF AFRICAn-AMERICAn 
HIsTorY.

Words  Linda Vergnani

In 1929, a young African-American 
social scientist named ophelia Settle 
egypt began interviewing former slaves in 
the southern states of the US, recording 
their harrowing tales of being sold, 
beaten and torn from their families. 

Much of what we know today about 
the slave experience derives from the 
work of Mrs egypt and other interviewers 
who followed her lead. She was part 
of a wave of oral history efforts that 
developed during the 1920s and 1930s, 
and which took on greater momentum 

in 1936 with the instigation of a mass 
ethnographic project by the Depression-
era Works Project Administration (WPA). 

More than 2000 interviews, mostly by 
unemployed white people, were conducted 
with former slaves as part of the WPA 
project. The resulting documents, collected 
in 39 volumes commonly referred to as 
the WPA slave narratives, have become 
a key source of information about slavery, 
which nearly a century and a half after 
its abolition continues to play a major 
role in US race relations. In particular, 
its legacy influences discussions about 
issues of socioeconomic disadvantage 
such as welfare and incarceration.

Dr Clare Corbould of the School of 
Philosophical, historical and International 
Studies at Monash University says historians 
from the 1970s onwards have mined the 
slave narratives to find a new, non-white 
perspective for the social history of slavery. 
But little is known about the creation of this 
influential work. Minimal investigation has 
been made into the key African-American 
researchers who helped bring about this 
extraordinary collection, or the processes 
and methods they used in their work. 

This context is crucial to shaping our 
interpretation of the testimonies, which 
are the product not only of the former 
slaves who told their stories, but also of 
the people who wrote them down. few 
of the narratives were recorded at the 
time, so they are not actual transcripts; it 
is not clear how they came to exist in the 
form in which they are known, or what 
the people involved thought of them.

Dr Corbould is seeking the stories 
behind these biographies as part of a 
four-year research project, funded by 
the Australian research Council with 
a future fellowship award. So far, the 
experiences of Mrs egypt – both as an 
African-American researcher and as a 
woman – are those being most brightly 
illuminated by Dr Corbould’s findings. 

In 1929, Mrs egypt was working 
as a researcher at fisk University in 
Tennessee for a prominent African-
American sociologist, Professor Charles 
S. Johnson. She persuaded Professor 
Johnson that she should interview former 
slaves and record their reminiscences, 
and eventually led a team of field 
researchers in carrying out this work. 

“ophelia egypt was a trained social 
scientist and a skilled interviewer. She 
was also a southerner, raised by her 
grandparents who were ex-slaves 
themselves, and that gave her a real 
insight into and affinity with the people 
she interviewed,” Dr Corbould says.

 

forgotten 

voices reveal

history
Workers harvesting cotton in Florida, southern Us. Illustration from 

Royal Geographical Readers no. 5 of Asia, Africa, America and oceania, 

published by T. nelson & Sons, London in 1883.
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of about 100 transcripts that emerged 
from that study, 37 formed the basis for a 
published collection, unwritten history of 
slavery. Mrs egypt also used the accounts in 
raggedy thorns, a social history of slavery 
written from the perspective of the slaves. 
It was never published and, as far as she 
knew, 63 of her original transcripts were lost.

voices from history
Dr Corbould’s area of expertise is 
African-American history; her 2009 book 
becoming african americans: black 
public life in harlem, 1919–1939 won 
awards in Australia and the US. She 
became curious about Mrs egypt’s slavery 
research after stumbling across a cache 
of her letters in the Schomburg Center 
for research in Black Culture in new 
york – letters written when Mrs egypt 
was working for Professor Johnson. 

Dr Corbould says Professor Johnson 
relied on his young researcher’s findings for 
“at least a decade’s work of publications 
that were hugely influential in shaping 
ideas about race relations and the legacy 
of slavery”. That Mrs egypt was well aware 
of the unfairness of this is obvious in one 
blunt letter, in which she wrote of the irony 
that “Charles S. Johnson who visited the 
country three times and who secured not 
one questionnaire should be given the 
credit for the work”. She went on: “I am 
anxious to see if he mentioned the field 
workers who went with me day by day 
under a hot sun and amid many difficulties 
to gather the material for the study.” 

The letters made Dr Corbould decide 
to focus on the scholarship of the 1920s 

and 1930s. “When you are a senior 
social scientist using a junior researcher’s 
contribution to a project, there are always 
issues of who did the work,” she says. “I 
thought, what happens to that scenario 
when you have a young, female, African-
American researcher with very little power, 
working for Johnson, who is a very well-
known figure in African-American history?”

Mrs egypt left fisk University in 1933 
having received no recognition for her 
contribution, and became a prominent social 
worker. She kept up her work on raggedy 
thorns, however, and during the 1960s, 
several years after Professor Johnson’s 
death, asked fisk University if she could use 
the transcripts of her original interviews. 

“She was stonewalled at first, then finally 
got permission,” Dr Corbould says. “She 
was also trying to get hold of the remaining 
63 interviews, which they could never find.”

Clues in the archives
Digging through 20 boxes of Mrs egypt’s 
papers in the archives at howard University 
in Washington, DC, Dr Corbould found 
drafts of the raggedy thorns manuscript.

There were no signs there of the missing 
interview transcripts, but in the course of her 
US archival explorations, she did discover 
unpublished interviews and films of former 
slaves from the era of the late Professor 
roscoe e. Lewis, director of the African-
American unit of the virginia Writers’ Project 
of the WPA. Some of the film is crumbling 
with age, but she hopes that correspondence 
with a curator of the new national Museum 
of African American history and Culture 
in Washington, DC, will mean it can be 

A nAtionAl nArrAtive 
1500s: The Atlantic 

slave trade begins, 

transporting people 

from their native Africa 

to land colonised by 

European powers – 

the British, spanish, 

Portugese, dutch 

and French. 

1619: First African 

slaves brought to 

Jamestown, Virginia, 

by dutch merchants.

1600s and 1700s: 

The practice of  

slavery grows. By 

1790, the American 

census records 

a total of nearly 

700,000 slaves, 

17.6 per cent of the 

overall population. 

1775–83: American 

War of Independence. 

slaves belonging to 

Patriot masters are 

emancipated if they 

join forces loyal to 

the British. George 

Washington allows 

the enlistment of 

black soldiers in 

the Patriot army. 

1777–1804:  

slavery is outlawed  

or made 

unconstitutional in 

every state north 

of the ohio river, 

also known as 

the Mason–dixon 

line, with gradual 

abolition legislated 

for in some states. 

1852: Harriet 

Beecher stowe’s 

abolitionist novel 

Uncle Tom’s Cabin 

is published. 

1860: Census 

records 3,953,760 

slaves, 14 per cent 

of the population. 

1861: American 

Civil War begins 

following the south’s 

decision to secede. 

dispute over slavery 

is a central trigger. 

1865: The 

Thirteenth Amendment 

to the Us Constitution 

is ratified, outlawing 

slavery in the Us. 

1866: The Civil 

rights Act is passed 

and the Fourteenth 

Amendment to the Us 

Constitution made. 

Black Americans are 

declared citizens and 

guaranteed equal 

rights and protection. 

late 1800s to 

early 1900s: race 

riots, lynchings 

and segregation 

continue to oppress 

African Americans. 

1877: The Us 

Government makes 

a deal with southern 

leaders, withdrawing 

civil rights protection 

for African Americans 

in southern states. 

1909: National 

Association for 

the Advancement 

of Colored People 

is formed. 

1929: ophelia settle 

Egypt, a researcher 

at Tennessee’s Fisk 

University, instigates 

a project interviewing 

former slaves about 

their experiences. 

1936: In the 

throes of the Great 

depression, the Us 

Works Progress 

Administration 

Writers’ Projects start. 

The first interviews 

with former slaves 

are conducted by 

participating writers. 

The work continues 

until the early 1940s, 

amounting to about 

4000 oral histories. 

1954: The best-

known phase of the 

African-American Civil 

rights movement 

begins with the 

1954 Supreme Court 

decision of Brown v 

Board of Education, 

which declares laws 

for segregated schools 

unconstitutional. 

1964: The Civil 

rights Act passed 

to outlaw racial 

discrimination. 

1965: The Voting 

rights Act ensures 

equal access to 

voting, which had 

been hindered in 

some states by 

discriminatory 

practices such  

as literacy tests  

for African  

Americans. 

1972: The first of 

the slave narratives 

are published in a 

series that will amount 

to 41 volumes, 

including two of Fisk 

University 

interviews. 

Historians 

use these 

as they seek 

alternatives 

to the 

traditional 

view of 

history.

restored and the images transferred to DvD.
The interviews that Professor Lewis’s 

all-black unit conducted with more than 
300 former slaves were used in the negro 
in virginia in 1940. his frustrated reaction 
exemplifies why understanding the context 
of this kind of material is so important. 

“he thought the book was dreadful 
and subject to all sorts of interference by 
the white editors,” Dr Corbould says. “he 
spent the rest of his life, about 18 years, 
trying to write a different history of slavery.”

Dr Corbould intends to write, not another 
history of slavery, but a social history about 
some of these researchers who collected 
former slave testimonies, and how this 
body of knowledge was produced. 

In that, she will be helped by her find 
of a ‘magic box’ in the archives at fisk 
University, where she went to search 
through 600 boxes of documents from the 
late Professor Johnson, who had become 
the university’s first African-American 
president in 1946. Among that mass of 
material, she found the box containing 
several of Mrs egypt’s long-missing 
interviews, a moment of great excitement 
for this 21st-century researcher. “There 
were the original drafts and redrafts of the 
interviews that ophelia egypt did and that 
later became the basis for understanding 
slavery from the slave’s point of view.” 

After the best part of a century, these 
remarkable documents will be given a 
chance to throw new light on this pivotal 
chapter of US history. 

 dr Clare Corbould, Becoming African 

Americans: Black Public Life in Harlem, 1919-

1939 (Harvard university Press), 2009
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“ When you are 
a senior social 
scientist using a 
junior researcher’s 
contribution to 
a project, there 
are always issues 
of who did the 
work. I thought, 
what happens 
to that scenario 
when you have 
a young, female, 
African-American 
researcher with 
very little power, 
working for 
Johnson, who 
is a very well-
known figure in 
African-American 
history?”

 – dr Clare Corbould
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WITH SCIEnTISTS on THE ALERT FoR nEW THERAPEuTICS In THE FACE oF 
RISInG AnTIBIoTIC RESISTAnCE, THE FoCuS IS SHIFTInG To SPECIALISED 
VIRAL ASSASSInS THAT CAn DEMoLISH DAnGERouS BACTERIA. 

Words  Alexandra roginski

PlyC has been likened to a flying 
saucer, a doughnut and Pac-Man by 
scientists from the US and Australian 
research teams that have spent more 
than six years trying to take its picture 
– a crucial step if it is to be enlisted in 
the hunt for alternatives to antibiotics. 

found in a Milwaukee, US, sewer in 
1925 where it was feasting on its meal of 
choice, streptococcus, PlyC is a protein 
from a bacteriophage – a type of virus 
that has evolved over millions of years to 
kill bacteria, and with great specificity. 

Bacteriophages, commonly called 
phages, were discovered in the early 
20th century and quickly attracted 
the interest of doctors as potential 
therapies. They were used during World 
War II to treat battlefield infections. 

But the discovery of penicillin, a 
drug that tackles more than one type 
of bacteria, dampened enthusiasm for 
these highly specialised viruses. fast 
forward to present day, when the threat 
of a return to a pre-antibiotic era looms, 
and phages are again looking interesting.

King of the phages
of all known phage proteins, PlyC – 
known as a ‘bacteriophage lysin’ – is king, 
acting at least 100 times faster than its 
peers to tackle strains of streptococcus, 
the bacteria that cause throat infections, 
heart disease, pneumonia, toxic shock 
syndrome and topical skin infections in 
humans, as well as some animal diseases. 

But to engineer any of these natural 
antibacterials into human therapies, 
researchers first have to know what they 
look like – a task involving vast amounts 
of complex research at a structural level. 

“There are literally thousands of these 
types of molecules out there, all directed 
against different bacteria,” says Monash 
University’s Dr Sheena Mcgowan, lead 
author of the proceedings of the national 
academy of science (pnas) paper 
that revealed the structure of PlyC.

Dr Mcgowan and her Monash 
colleagues Professor James Whisstock 
and Associate Professor Ashley Buckle 
used x-ray crystallography to determine the 
structure of this molecule in 3-D. The team 
collaborated with Assistant Professor Daniel 
nelson from the University of Maryland 
and Professor vincent fischetti from the 
rockefeller University, in the US, both of 
whom have long histories researching PlyC. 

“Penicillin and all of our antibiotics 
are magnificent drugs; however, we need 
to be thinking about a new generation 
of therapeutics,” Dr Mcgowan says. 
“With bacteriophages we’ve got a 
repertoire from nature. The idea is that 
if resistance over time started to build 
up against one of them, we have this 
whole range of others to choose from.” 

In addition, because bacteria and viruses 
have been battling since the dawn of life, 
phages have naturally evolved to overcome new 
barriers of resistance in their bacterial hosts.

As the team found out, the power of PlyC 
is in its complicated structure: it has nine 
separate protein components. Its base is a 
ring with eight parts that dock to receptors 
on the cell wall of the streptococcal bug 
(other known phages have only one docking 
part). Two ‘catalytic sub-units’, the twin 
warheads, sitting on top of the ring then 
launch into action to chew through and 
ultimately destroy the bacterial cell wall.

“If you knock out one of the active 
sites the protein only has one per cent of 
its normal activity. But with both active 
sites, you have 100 per cent activity 
because they act in synergy,” Assistant 
Professor nelson says. “It’s a monster.” 

he started working on the molecule 
in 1999 as a postdoctoral researcher in 
the rockefeller University laboratory of 
Professor fischetti, the man who in 1968 
purified PlyC from the phage sourced 
from the sewer four decades earlier. 

The protein’s potency is evident from 
a video filmed by rockefeller University 
researchers that compares two test tubes 
filled with milky streptococcal solution. A 

drop of PlyC solution is placed into one 
test tube. Within 30 seconds the liquid 
turns clear. At a microscopic level, PlyC 
has docked to the streptococcal cells, 
chewed through their walls and caused 
each cell to burst spectacularly.

“We have bacteriophages for many 
different bacteria – for staphylococcus, for 
streptococcus pneumoniae, for listeria, for 
bacillus, for clostridium,” Assistant Professor 
nelson says. “But this PlyC enzyme is 
100 or 1000 times more active than any 
of the others. So if we can see why PlyC 
is so much more active, we can use that 
knowledge to make other enzymes like that.” 

When Assistant Professor nelson first 
joined rockefeller as a postdoctoral fellow, 
he and Professor fischetti quickly began 
talking therapeutics – topical throat sprays or 
lozenges with PlyC. In 2001, they published 
findings in pnas that showed how a garden-
variety throat infection cleared within hours 
of PlyC’s administration in animal models. 

The efficacy was compelling but PlyC 
was coy about revealing its structure.

Coaxing crystals 
of the techniques used by molecular 
biologists to image the structures of 
potentially life-saving proteins, x-ray 
crystallography is one of the more dramatic, 
and one in which Monash excels. 

At a conference in 2006, Assistant 
Professor nelson got talking shop 
with Monash University’s Professor 
Whisstock, an Australian research 
Council (ArC) federation fellow. 

PlyC was soon on its way to the 
Monash laboratory of Professor Whisstock, 
who presented the structural puzzle to a 
postdoctoral researcher in his group, Dr 
Mcgowan, now an ArC future fellow. 

Protein crystallography relies on a 
combination of x-ray technologies, computing 
power and the delicate art of encouraging 
the protein to form minute crystals. 

“It starts in liquid form and you coax it 
to grow a crystal,” Dr Mcgowan says. “you 
want the crystal to fall out of the solution 

sewer to saviour, plyc is back
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sewer to saviour, plyc is back (From left) Dr 

sheena McGowan, 

Associate Professor 

Ashley Buckle 

and Professor 

James Whisstock 

have decoded 

the structure of a 

potent molecule 

that targets and 

destroys dangerous 

bacteria.
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and become solid matter, but rather than 
lots of crystals, you need just one.” 

To get the best crystal, 
crystallographers will try thousands of 
different chemical cocktails. Monash 
now has an advanced crystallisation 
facility – the grollo ruzzene foundation 
Centre for Protein Structure – 
which uses robots to automate the 
crystallisation process. But back in 
2006, Dr Mcgowan worked by hand. 

The crystals are taken to a synchrotron, 
where x-ray beams are fired at each 
individual crystal. The diffracted x-ray 
patterns are processed by a computer 
to calculate the structure of the protein, 
which is then presented as an image. 

Dr Mcgowan says the lower ring of 
PlyC practically imaged itself. “It was 
my first crystal structure and the data 
was of such high quality that we were 
able to use an automated process to 
determine the structure.” After a few days 
of number crunching, the Monash team 
was presented with a high-resolution 
saucer shape with a hole in the middle. 

secret in a shard 
growing a crystal that contained PlyC in 
its entirety turned out to be challenging, 
and at times seemed impossible. “I set up 
and tested more than 1500 crystals over 
two or three years,” says Dr Mcgowan, 
who thinks it was stubbornness, rather 
than patience, that carried her through the 
struggle with PlyC (a time during which 
she and Assistant Professor nelson took 
over their own laboratories at Monash and 
the University of Maryland respectively).

“The crystals were stacked together 
and you can’t use them like that. The only 
way we ever got this particular data set was 
when a bit fell off and broke, and I picked 
it up. That was the only thing that ever 
diffracted to a resolution we could use.” 

The data from this shard yielded 
nothing for a long time. And it was only 
a last-ditch attempt in 2010 with a new 
computer program that provided Dr 
Mcgowan with the faint ghost of a helix, 
which, along with flat sheets, is one of 
the characteristic structures of a protein. 

from this very fuzzy data set, Dr 

the next PhAse for PhAGes
PlyC’s future as a therapeutic or preventive drug applies to humans  

and animals alike. 

In children, sore throats caused by Group A streptococcus  

could be cured in hours with a simple PlyC spray, lozenge  

or mouthwash. A topical application could also be used to treat  

the skin infection impetigo. 

In animals, PlyC tackles the streptococcal strain that causes 

bovine mastitis, a major cost burden for the dairy industry. 

Another targeted strain causes ‘strangles’ in horses, an aptly 

titled condition that leads to obstructively swollen lymph 

nodes in the throat. PlyC could be used to preventively treat 

animal feed, or, in the case of horses, for swabbing stalls. 

University of Maryland’s Assistant Professor daniel Nelson foresees 

that any such developments would be enormous undertakings, 

requiring the backing of a biotech or pharmaceutical company. 

“But strep. is still pretty well managed by antibiotics,” he 

says. “What we’re finding is that there are many other diseases 

such as staphylococcus aureus [known to most as the hospital 

superbug MrsA] for which the phage enzymes aren’t as active. 

Future work might be trying to engineer this enzyme to be active on 

other species of bacteria. We could try to swap out the PlyC ring 

structure, and bioengineer it to bind to the staph. aureus cell wall.” 

PlyC’s newly revealed complexity makes this harder 

than originally anticipated. But the researchers have already 

identified another phage very like PlyC that could be engineered 

to target strep. mutans, a cause of tooth decay. 

“You’re talking about a mouthwash, toothpaste, some kind 

of topical treatment,” Assistant Professor Nelson says. “This is 

going to be a very intensive area of research for my lab.” 

A phage drug is at least a decade from coming onto the market. 

And for Monash University’s dr sheena McGowan, that means research 

into the fundamental properties of bacteriophages needs to start 

now, while the wonder drugs of the 20th century still protect us. 

“We have to start while we’ve got antibiotic coverage in 

society,” she says. “Because it may be 10 or 30 years before 

it runs out, but you want that pipeline to be ticking.” 

Mcgowan pieced together a 3-D jigsaw 
puzzle over the next 18 months, looking 
for “a corner to start from”. Working with 
multiple computer programs, she built in 
somewhere close to 10,000 atoms manually, 
creating more helices and sheets. every 
step of the way, the computer would verify 
whether what she was building worked 
from a mathematical perspective. If not, 
she would dismantle and start again.

Associate Professor Buckle, a national 
health and Medical research Council 
of Australia Senior research fellow, 
ultimately came in to help Dr Mcgowan 
connect these shapes, applying experience 
in chemistry and protein structure. 

“We faced two difficult challenges. first, 
we had to piece together hundreds of small 
protein chain ‘fragments’ in a meaningful way 
– that is, to build something that looked like 
a protein,” Associate Professor Buckle says. 

“Second, we had to assign the correct 
amino acids – the 20 protein building 
blocks – to the correct places. In reality 
you solve both problems simultaneously 
– reconnecting and re-sequencing, 
gradually improving the model as you go.” 

This time-consuming and intense effort 
finally succeeded and the secret of the crystal 
shard was revealed: the business end of the 
molecule was a double-assault weapon. 

Just why PlyC was so difficult to 
crystallise may be answered by an idea 
from Dr Mcgowan and Associate Professor 
Buckle – that the warheads change 
configuration before they start to chew 
the cell wall. The Monash researchers 
hope to build on the research to capture 
this unfolding process using computer 
simulation technology, providing a movie 
of the bacteriophage doing its dirty work.

But for the meantime, the photograph  
is enough.  

X-ray crystal structure of the PlyC lysin, with the bottom part, which is the shape 

of a doughnut, the ‘flying saucer’ part of the molecule, and the two complexes 

of helices on top representing the active parts scientists think unfold.

A bacterial cell undergoing bacterial death (lysis), 

captured using an electron microscope. PlyC is tiny 

compared to the bacteria, so is invisible on this image. 

But we can see the hole it has chewed through the 

cell wall of the bacteria molecule (the bottom blob), 

resulting in the bridge-like structure and the insides of 

the cell spewing out to form the blob on the top of the 

image. Milliseconds later, this blob would burst and the 

cell would be dead. 

IMAgeS: CoUrTeSy, SheenA McgoWAn
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Are supercomputers 
getting smarter 
or just more 
powerful? 

information technology

man versus machine: 
a question of intelligence 
Words  Catherine Norwood

The Titan supercomputer in the US state 
of Tennessee was named in november 
2012 as the world’s most powerful 
computer. It can process quadrillions of 
calculations per second – 176,000 times 
the computing capacity of 20 years ago.

But is the Titan actually that much 
smarter than its predecessors? This, 
say researchers investigating artificial 
intelligence, remains to be seen.

Based at Monash University in 
Melbourne, Associate Professor David 
Dowe is part of an international collaboration 
that has developed the Anytime Universal 
Intelligence (anynt) test, intended to be able to 
measure the progress of artificial intelligence. 
It is the world’s first test of this type. 

Central to this effort, says Associate 
Professor Dowe, is the question of what 
intelligence is – that is, what is the test 
trying to measure? While researchers are 
still trying to answer this question, they 
believe that the ability to recognise and 
respond to patterns is a crucial element.

There is some evidence that machines 
are becoming smarter at specific tasks. In 
1997 IBM’s Deep Blue computer defeated 
World Chess Champion garry Kasparov 
in a game of chess, and in 2011 IBM’s 
Watson computer won the US game 
show Jeopardy!, competing against two 
of the game’s human grand champions. 
But when it comes to measuring general 
intelligence and the ability to adapt to 
unfamiliar situations, progress is less certain.

“We’re trying to come up with some 
yardstick that could be applied to everyone 
and everything – to machines, humans, 
non-human animals and hybrids thereof, 
and even entities from other planets,” 
Associate Professor Dowe says. “That 
could include combinations of any of 
these: a person with pen and paper, for 
example, or a person using a computer, 
or groups or communities of these, such 
as two people solving a problem.”

Associate Professor Dowe’s main 
area of research is in machine learning 
and statistical modelling, primarily using 
minimum message length (MML), which 
was co-developed in 1968 by Monash 
University’s Professor Chris Wallace, 
foundation professor and chair in what 
was then called information science. MML 
identifies the most effective patterns in data, 
allowing information to be compressed as 

tightly as possible into what researchers call 
two-part messages. The first part describes 
the optimal pattern, the second conveys 
‘noise' and variations from the pattern. 

from his work on MML, Associate 
Professor Dowe has proposed that pattern 
recognition is central to intelligence; other 
elements include memory, mathematical 
ability and the ability to plan.

“you observe patterns in the world 
around you and you use those patterns 
to deal with the world,” he says. “Those 
patterns may be facial recognition, or 
the taste of foods. Sometimes those 
patterns have been learnt by other 
people and passed on to us. other 
patterns we recognise for ourselves.”

Patterns of intelligence
near-simultaneously during the 1990s, 
Spanish researcher Dr José hernández-
orallo at the Technical University of 
valencia was working independently on a 
theory that paralleled Associate Professor 
Dowe’s work. he used algorithmic 
information theory – pioneered in the 
1960s by US scientist ray Solomonoff 
– and MML to measure intelligence. 

Dr hernández-orallo says the ability 
to quantify progress is at the heart of any 
discipline, and the quest to create artificial 
intelligence is no different. The pair have 
been working in concert on finding a 
way to measure intelligence since 2004, 
but their research has accelerated since 
2010 when a grant from the Spanish 
Ministerio de educación y Ciencia helped 
them push forward with the anynt test.

This test attempts to remove as much 
human bias as possible. It is not unlike a 
computer game where the agent taking 
the test – human or computer – has to 
accumulate rewards and avoid penalties. 

This involves working out the pattern in 
the movement of the ‘good’ element in the 
game, which leaves behind rewards, and the 
‘evil’ element, which leaves behind penalties.

The test-taking agent also needs to 
work out which element is good and 
which is evil. The more consistently the 
agent can accumulate rewards, the more 
clearly it demonstrates an ability to identify 
the pattern and to plan its actions.

Using rewards and penalties is an attempt 
to remove the complexities of language 
from the test, allowing it to be applied 
not only to humans but also to machines 
and eventually to any kind of animal. 

The prototype is being revised after initial 
trials with Spanish undergraduate students 
and a relatively simple machine learning 
program, q-learning. Associate Professor 
Dowe says the results put the computer 
system on par with the students, although 
the students were clearly more intelligent. 

While this indicates that a final test is still 
a long way off, the process of developing 
this first test has helped to clarify crucial 
issues for refinement. how the test is 
delivered to the agent is critical, particularly 
if it is to be extended to animals (not 
many animals can use a keyboard). The 
researchers also plan to incorporate greater 
adaptability into the test, to increase or 
decrease the level of difficulty depending 
on how the test-taking agent performs.

“This is a huge space for exploration,” Dr 
hernández-orallo says. “Artificial intelligence 
is much better, more practical today than it 
was 20 or 30 years ago. It can solve more 
things, but is it really more intelligent? We 
can’t answer that question yet in a principled 
way, with some scientific backing. But we’re 
working on it.” 

 see the anYnt project website  

http://users.dsic.upv.es/proy/anynt

“We’re trying to come 

up with a yardstick 

that could be applied 

to everything – to 

machines, humans, 

non-human animals and 

hybrids thereof, and 

even entities from other 

planets,” Professor david 

dowe says.
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migration 

IF InTERnATIonAL DEBATE oVER 
‘IRREGuLAR MIGRATIon’ IS To 
MoVE BEyonD EnTREnCHED 
HUMAN rIGHTs ANd NATIoNAL 
SECuRITy PoSITIonS, 
GoVERnMEnT PoLICIES nEED To 
BE BETTER InFoRMED ABouT THE 
CoMPLEX CAuSES oF HuMAn 
DISPLACEMEnT AnD THE IMPACT 
oF BoRDER ConTRoL.

smugglers, to the alleged presence, in the 
dark, of unresponsive Australian naval craft.

The truth remains buried by the 
same political machinations that have 
successfully hardened Australian and 
international responses to ‘irregular 
migrants’ – of whom an increasing number, 
as the SIev x tragedy highlighted, are 
women. (SIev x is an acronym, standing 
for Suspected Illegal entry vessel x.)

According to one leading international 
researcher probing this complex 
issue, the gender element is critical to 
understanding what is driving the massive 
global rise in irregular migration. 

Professor Sharon Pickering, a 
criminologist with Monash University’s 
Department of Political and Social 
Inquiry, says that understanding the 
factors behind the increasing number 
of women moving ‘illegally’ is central to 
any sustainable future policy responses. 
This is particularly so along the three 
main migration fault lines – europe, north 
America and, to a lesser degree, Australia.

She believes the issue is so readily 
politicised, and the policy responses 
so blunt, because of a historical 
absence of ‘big picture’ research on 
the push, transit and pull factors that 
underpin human displacement. 

Societal changes contribute to a tangled 
mix of constantly evolving causes and effects. 
It is not only war and conflict, but less obvious 
stimuli such as the pervasive influences of 
communications and media technologies, 
changing patterns of global consumption 
and production, and the rise of service 
industries. But research attention also needs 
to be directed to the impact of border-control 
responses and how they may contribute to 
the nature and scale of irregular migration 
and, importantly, its deadly consequences.

Professor Pickering notes that the near 
absence of high-quality empirical research in 
policy is thwarting any sustainable response. 
“Basically, we’ve got 21st-century migration 
and 19th-century migration controls … and 
therein lies the root of the issue,” she says.

“Irregular migration raises complex 
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lost between borDers – research anD reason

Words  Brad Collis

In october 2001, 146 children, 142 
women and 65 men – mostly Iraqi and 
Afghan asylum seekers – drowned 
when a decrepit Indonesian fishing boat, 
known as SIev x, sank while motoring 
to perceived sanctuary in Australia.

Mystery and suspicion still cloaks that 
fatal journey: from the rumoured activities of 
Australian agents operating among people 

Stones marking SIEV X Memorial Site on Christmas Island, Australia; 146 children,  

142 women and 65 men of Afghan and Iraqi origin died when the vessel codenamed  

the SIEV X sank between Australia and Indonesia on 19 october 2001.
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human rights and security questions. 
These need rigorous research that 
addresses both the local and global 
manifestations of the migration–security 
nexus that we are consequently seeing.”

Professor Pickering founded the 
Border Crossing observatory (www.
borderobservatory.org) and leads a network 
of researchers in a collaborative global effort 
to gather and analyse evidence-based data 
that governments can use to shift to a more 
nuanced, human rights-informed regulation 
of migration, without compromising security.

The observatory brings together 
independent research on border 
crossings from around the world. It 
focuses on better understanding of the 
complex issues that contribute to this 
movement of people, and the subsequent 
crossover into crime and justice. 

“The need for high-quality, empirical 
research is crucial for this debate. And 
it can’t occur in any one place, which 
is why the observatory is important. 
Collectively we can produce much 

more robust research and much more 
creative responses for governments to 
consider,” Professor Pickering says. 

She argues that a criminological 
analysis is important because traditional 
resources of crime control are now 
being directed at irregular migrants 
with unsatisfactory migration status.

“So criminologists need to be at the table 
to help identify the research questions and 
to be a part of the research needed to come 
up with alternative paradigms,” she says. 

Professor Pickering’s primary interest 
within this is the increasing number of 
women moving around the world, in itself 
an evolving and complex conjuncture 
of culture, economics, opportunity and 
desperation. Whether people do so legally or 
illegally is secondary to the need to move.

“The underlying change occurring is 
that women are becoming the preferred 
international labourers because of the 
rise of service industries and the demise 
of traditional manufacturing that used 
to drive male migration,” she says.

“ Basically, we’ve 
got 21st-century 
migration and 
19th-century 
migration  
controls …  
and therein  
lies the root  
of the issue”

 – Professor  

 sharon Pickering

PhoTo: rAy MIChALoWSKI / The BorDer CroSSIng oBServATory

“So we are seeing a rapidly increasing 
proportion of women going abroad to work 
and send remittances home, especially 
in South America, Latin America, South-
east Asia and the gulf countries. This is 
then compounded by an increase in the 
number of women undertaking irregular 
migration journeys, sometimes for 
economic gains but often for safety and 
protection … for some kind of respite from 
state or other gender-based violence. 

“Most women crossing borders 
have experienced some form of violence 
and conflict, either in their country or in 
private spaces. What we are seeing is 
a great desire for their lives to change. 
Some researchers have described it 
as the ‘feminisation of survival’.”

Professor Pickering says the question 
for researchers is how societies and their 
governments should respond to these 
increasingly mobile women who simply may 
not fit into established migration categories.

She points to serious consequences 
for those workers and migrants who are 

lost between borDers – research anD reason
Crosses at the Mexico–Us border mark the deaths 

of irregular migrants who died trying to cross from 

Mexico to the Us.
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dyinG At the border

europe At least 18,567 people have died 

since 1988 along the European borders. 

see http://fortresseurope.blogspot.com.

au/2006/01/fortress-europe.html

Mexico–us Professor sharon Pickering’s 

research includes the troubled Mexico–Us 

border where the United states Border 

Patrol has recorded almost 6000 deaths from 

1998 to 2011. Researchers say the statistics 

reflect only the number of known deaths, 

not those who have never 

been found in the remote 

desert region. From 2007 

authorities have stepped 

up ‘border protection’ and 

the number of people 

apprehended has fallen 

by 62 per cent in the 

past five years. The 

death rate, however, 

remains much the same – a steady 

indicator of the undiminished desperation of 

people determined to find a better life.

Australia An estimated 998 border-

related deaths have been recorded between 

2000 and november 2012. These include 

deaths at sea en route to Australia, deaths 

in migration custody (onshore and offshore 

detention), deaths during interdiction at sea 

by Australian border control, and deaths 

resulting from pursuit and/or apprehension by 

law enforcement agencies or department of 

Immigration and Citizenship authorities.

SoUrCe: The BorDer CroSSIng oBServATory

deemed lawful or unlawful. That stark 
designation affects their level of victimisation, 
the extent to which they can seek 
assistance, and basic social and cultural 
acceptance in their new environment.

While this helps to explain why 
criminology, as a science, needs to feed 
into policymaking, Professor Pickering 
says this requires more than just the 
technical response. She suggests that 
one of the key understandings missing 
from social responses to irregular 
migration is that migration has been, and 
still is, part of the human condition.

“The desire to move is innate. So in 
terms of seeking an answer, the first step 
needs to be a recognition that irregular 
mobility is not an anomaly or crisis. We 
need instead to normalise these movements 
of people, in line with human rights 
standards, and in ways that also satisfy 
some desires for regulation and control.”

for researchers, a major flaw in 

government responses has been policy 
setting in the absence of rigorous 
research and a lack of understanding 
of the issue’s global dynamics.

This broader scenario is one reason 
Professor Pickering is trying to drag 
the focus away from a local, insular 
perspective. her work embraces most of 
the border pressure points – the island 
of Lampedusa off Italy, the greece–
Turkey and Mexico–US borders, as well 
as boat arrivals in Australian waters.

She is particularly keen to disabuse 
Australians of the notion that theirs is the 
only country to attract people who hope to 
begin a better life. She says the numbers 
of asylum seekers who have sought refuge 
in Australia hardly compare to the millions 
trying to resettle in europe and north 
America – and often dying in the attempt.

As part of her efforts to stimulate 
informed debate, in 2012 Professor Pickering 
led an expert panel for the online opinion 

website the conversation, presenting a 
series on asylum seekers. Its significance 
was acknowledged in December by a 
human rights Media Award from the 
Australian human rights Commission.

The task facing Professor Pickering and 
her international colleagues, particularly 
those working through the Border Crossing 
observatory, is to compile hard, research-
based evidence that ends the demonisation 
of people, particularly women, who are 
simply seeking work or safety, and brings 
recognition of the deleterious consequences 
of abrogating human rights in the short-
term interests of political election cycles. 

of course their success depends on 
whether governments listen – but Professor 
Pickering is confident. “governments do 
shift … not quickly, but they do. It requires 
sustained evidence and a community that 
can only witness so much abuse for so  
long before saying, ‘enough – no more in  
our name’.” 

www.borderobservatory.org

Professor  

sharon Pickering

DAvID CoLLoPy



Words  Melissa Branagh-McConachy

researchers may have found a way to 
neutralise the deadly pox family of viruses 
through the structural analysis of a protein that 
provides, for the first time, a clear target for 
antiviral drugs able to block virus assembly.

They have also found that this protein, D13, 
represents an evolutionary link with other viruses 
infecting all kingdoms of life and opens the possibility 
of a whole new class of drugs to treat viral infections.

In 2011, Dr fasséli Coulibaly from Monash 
University’s Department of Biochemistry and Molecular 
Biology and Associate Professor Alok Mitra from 
the University of Auckland discovered that D13 is 
related to structural proteins found in many large DnA 
viruses. The significance was immediate – a target for 
the development of inhibitor drugs able to block the 
formation of all poxviruses and the infections they cause.

“Because D13 is common to all poxviruses, the 
potential exists to develop antiviral drugs that are 
effective against a whole family of viruses, similar to the 
effect of antibiotics on bacteria,” Dr Coulibaly says.

The best known of the poxviruses is smallpox, 
which killed millions of people a year before it was eradicated through a 
global vaccination program in the late 1970s. only two official, highly secure 
stocks remain (in the US and russia) leaving humanity now with only a 
small risk of deliberate release through an act of war or bioterrorism.

It is other members of the poxvirus family that are causing concern. Many 
of these, including monkeypox (closely related to smallpox), have the capacity 
to jump species and infect humans. Dr Coulibaly and his team are working hard 
to develop and test D13 inhibitors as a potential basis for new antiviral drugs. 
he says that since routine smallpox vaccination was discontinued in the 1980s, 
population immunity to poxviruses has waned – and periodic outbreaks of 
monkeypox have been recorded in the Congo Basin, West Africa and Sudan.

Monkeypox is mostly transmitted to humans from rodents and primates; 
however, Dr Coulibaly says a non-fatal outbreak among carers of pet prairie 
dogs in the US in 2003 was a reminder of how quickly viruses can spread, 
away from the usual epidemic regions. The prairie dogs had come into 
contact with infected rats and squirrels imported from ghana, West Africa.

Dr Coulibaly says poxviruses are a large and diverse family of viruses, and 
at a molecular level relatively little is known of their complex structure and 
assembly. This lack of knowledge has made it difficult for drug development. 
The Monash team is improving understanding of how molecules produced 
by infected host cells combine to form an infectious virus particle. 

By targeting D13, researchers hope to find a way to use it to ‘sabotage’ 
the virus’s ability to join up with other viral molecules to trigger this infectious 
cycle. Because of D13’s presence in all poxviruses, it holds the promise of wider 
therapeutic potential. Dr Coulibaly’s team was recently awarded a three-year 
national health and Medical research Council grant to take this science further.

Dr Coulibaly says D13 has been studied for a long time but no one has 
previously been able to look at how it functions in atomic detail. “Using 
a combination of x-ray crystallography at the Australian Synchrotron 
and electron microscopy at the University of Auckland, we were able to 
produce a 3-D model of the D13 layer covering immature virus particles.” 

The structure resembles a honeycomb scaffold that is involved in the early 
assembly steps before any infectious particle is formed. Targeting this structure 
opens the opportunity to design broad-spectrum antiviral drugs able to quickly 
limit any future poxvirus outbreak.  

Artistic representation 

of a poxvirus 

immature particle 

based on a 3-D model 

derived from X-ray 

crystallography and 

electron microscopy 

data. The scaffolding 

protein D13 that 

coats the membrane 

of immature viruses 

is depicted in yellow 

(outer layer) and blue/

red (inner layer). 
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sophisticated technology 
that packages medicines, 
sends them into the body and 
releases them as required 
has the potential to transform 
life for people with macular 
degeneration and a range of 
other serious diseases.



33Monash university    feBrUAry 2013 pharmaceutical research

Words  Bianca Nogrady

If medicines could be designed in a way 
that allowed them to be sent to the right part 
of the body for optimal effect, where they 
could sit safely until the release of controlled 
amounts was activated by a beam of laser 
light, the benefits for people who need 
frequent injections would be immense.

Among those most likely to cheer 
on research bringing this remarkable 
concept closer to reality are people with 
macular degeneration. Treatment for 
this leading cause of blindness often 
involves monthly injections into the eye.

“The drugs for macular degeneration 
are expensive and need to be administered 
roughly once a month because they 
don’t last very long in the eye,” says 
materials science specialist Associate 
Professor Benjamin Boyd from the Monash 
Institute of Pharmaceutical Sciences. 

Associate Professor Boyd is working 
on a way to ensure the correct dose of 
medication gets to where it needs to go, 
using methods that may also reduce the 
number of injections needed. This research, 
supported by the Australian research 
Council through a future fellowship grant, 
focuses mainly on macular degeneration, 
but also holds promise for people with other 
diseases, including cancer and diabetes. 

his concept, developed in collaboration 
with colleagues from the University of South 
Australia, the Australian Synchrotron and 
the University of Western Australia, is an 
injectable implant that uses the unique 
properties of lipids – fat-like materials 
that are a key component of cell walls.

“It’s about controlling the structure of 
materials to improve medicine and drug 
behaviour and drug delivery,” he says.

“When lipids are in water they form 
different structures. Some have a closed 
structure and some have an open structure. 
We can put the drug into the closed 
structure and the drug won’t leach out 
or it will only leach out very slowly. But 
if it’s in the open structure, the drug can 
diffuse out of the material quite quickly.”

“The trick – where the smart science 
comes in – is designing systems where we 
can switch between the two structures when 
we want to,” Associate Professor Boyd says.

This would be achieved by shining an 
external laser beam on the appropriate 
site, causing the light-sensitive materials 
to change to the open state and release 
a predetermined dose of the drug. 

for people with macular degeneration, 
this carries the welcome promise that monthly 
injections into the eye – with their associated 
risk of infection – could be replaced by an 
annual injection and monthly laser treatment.
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Associate Professor 

Benjamin Boyd uses an 

external laser to activate 

drug injections. 

The aim is for 
the drug-lipid 
structures, which 
are designed to 
avoid detection by 
the body’s defence 
mechanisms, to 
find their way 
to the site of 
damage. The blood 
stagnates at the 
leaking vessels, 
so the drug would 
accumulate there. 

About one in seven people aged over 
50 are affected by some degree of macular 
degeneration. In the most serious form, ‘wet’ 
MD, excess blood vessels grow into the 
retina and leak fluid and blood. This damages 
the photoreceptors and can cause either 
progressive or rapid loss of vision. Drugs are 
injected into the eye to shut down the leaky 
blood vessels, helping to preserve sight. 

In one form of treatment Associate 
Professor Boyd is developing, the drug 
and lipids would be combined in an oil-
like liquid that would solidify as a tiny lump 
at the back of the eye, where it would not 
interfere with vision. When required, a 
laser shone onto the back of the eye for 
a few seconds would release the correct 
amount of medication from the implant. 

better medicines by design
Another option Associate Professor 
Boyd and colleagues are investigating is 
administering the injection under the skin 
rather than into the eye. The aim is for the 
drug-lipid structures, which are designed 
to avoid detection by the body’s defence 
mechanisms, to find their way to the site of 
damage. The blood stagnates at the leaking 
vessels, so the drug would accumulate there. 

In either case, bypassing the eye’s 
natural defence systems is problematic. “The 
eye has a lot of systems in place to stop 
things getting from the blood into the ocular 
tissues,” Associate Professor Boyd says.

Because leaky blood vessels are 
not confined to eyes, but are also found 
inside tumours, cancer is another potential 
candidate for a similar approach to drug 
delivery. In fact, an existing cancer drug 
already takes advantage of such vessels 
in breast and other cancers to send anti-
cancer agents into the heart of the tumour.

People affected by another major 
public health issue, diabetes, could also 
gain from the lipid encapsulation and 
light-activation approach to drugs. 

“With diabetes, you may need to 
have four to five injections a day so one 
opportunity that this technology might 
offer is you have one injection a day and 
activate the release of insulin with a pen 
laser,” Associate Professor Boyd says. 
“The idea is that the time for which the 
laser is applied to the site of injection 
determines the amount of drug released.”

his research continues, with pre-
clinical testing giving him scope to 
finetune the properties of the material 
he uses to ensure the right amount of 
a drug is released when required. 

“We’ve got this catchphrase, ‘better 
medicines by design’, so it’s not necessarily 
about finding new drugs,” he says. “It’s 
about improving them.” 

Associate Professor 

Benjamin Boyd 

is devising new 

therapies that would 

stay inactive in the 

body until a laser is 

directed onto them. 
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hope 
flowers 
for 
ageing 
hearts

Words  Liz Porter

In May 2012, the first procedures with 
a new replacement aortic valve were 
conducted in three hospitals in Australia. 
This replacement aortic valve can be 
implanted without open-heart surgery, is 
fully repositionable and can be opened and 
closed for adjustment after implantation. 

The new device, known as the Lotus, 
was inserted into the groin on the end of 
a wire. from there it was passed up the 
femoral artery and into the heart. It could 
then be repositioned – and even removed 
and replaced – during the procedure. 

The cardiac team supervised by Professor 
of Cardiology Ian Meredith, director of 
Monashheart, inserted the new valve into the 
hearts of 11 elderly women who were too frail 
for open-heart surgery but suffered from life-
threatening aortic stenosis. This degrading 
and narrowing of the main heart valve, which 
causes it to fail to open properly, is a common 
condition of ageing. Without surgery, the 
sufferer is left weak and breathless and 
with significantly reduced life expectancy. 

The first insertion of a replacement heart 
valve through the groin was performed in 
france 10 years ago and had become more 
common by 2008, but the procedure had 

only an 80 per cent success rate. Professor 
Meredith says that with one shot at getting 
the valve into the right place in the great 
rush of blood every time the heart beat, it 
was “a bit hit and miss … like constructing 
a building on the edge of niagara falls”.

Doing the identical procedure using 
the new Lotus valve is akin to building 
this niagara falls hut with precision. 
The device opens up like a lotus flower 
once it is in place in the heart. 

“you have the ability to perfectly control its 
landing,” Professor Meredith says. “you can 
open it up gently while watching on a screen. 
And if you get it wrong, you can wind it down 
and move it back or forward a little bit.” 

All 11 participants in the trial, which 
was conducted at Monashheart Monash 
Medical Centre, Melbourne’s St vincent’s 
hospital and Adelaide’s royal Adelaide 
hospital, achieved outstanding results – an 
improvement on the previous success rate.

While the device, which was developed 
by US start-up company Sadra Medical, 
represents the culmination of painstakingly 
finessed medical engineering, it did not 
come with a practical user’s guide. 

Professor Meredith and his team 
prepared for the procedures with nine 
arduous months of night and weekend 
sessions finetuning the mechanisms for a 
procedure he describes as “safely walking 
into that minefield and safely walking out”. 

They practised using computer 
simulations and followed up with 
numerous simulated procedures on 
full-sized silicone models of human 
bodies, in which water flowed through 
anatomically perfect blood vessels, all 
reproduced from CT scan modelling.

The interventional cardiologist also 
produced a demonstration DvD for 
other cardiologists and surgeons that 
explains all the fine details of inserting 
the Lotus valve in a human heart. 

“That was the commitment I sold to 
Sadra – that we would have an unwavering 
commitment to perfection in working out 
how to do this,” says Professor Meredith, 
who is now engaged in the second stage 
of trials for the device. These will involve 
120 patients in 12 medical institutions 
in the UK, france and germany, and 
four in Australia – Monashheart Monash 
Medical Centre, St vincent’s hospital, 
the royal Adelaide hospital and 
Brisbane’s Prince Charles hospital. 

An important update is the arrival of 
a larger Lotus valve. The first Australian 
patients to have the procedure were all 
slightly built women, under 60 kilograms, 
but this larger valve means that average-
sized males can now also have the surgery. 

In mid-December 2012, Professor 
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The ability to replace a worn-out 
aortic valve without the trauma 
of open-heart surgery will return 
quality of life to the elderly.

Inserting a heart valve 

through the groin and 

femoral artery is “like 

constructing a building 

on the edge of Niagara 

Falls”, interventional 

cardiologist Professor 

Ian Meredith says.
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Knowing indonesia: 
intersections of self, 
discipline and nation
jemma Purdey (ed)

At a time when the importance of 

Indonesia as a global citizen has 

never been more acute, Knowing 

Indonesia brings together leading 

political scientists, historians 

and anthropologists to detail and 

analyse the state of this field in the 

Australian academy and beyond.

Jemma Purdey, an Adjunct 

Fellow in the school of Political and 

social Inquiry at Monash University, 

presents a range of views on 

fundamental questions of Indonesian 

studies. New ideas are advanced 

about how the study of Indonesia 

might be pursued in the future.

This is the first book in almost two 

decades to bring together scholars of 

Indonesia from the Australian academy 

in a single volume to reflect on and 

engage in a deep critique of their field. 

www.publishing.monash.edu/books

federation square 
Melbourne:  
the first ten years
seamus o’Hanlon

The book locates the story of 

Federation square in Melbourne within 

the new role played by city centres 

in the economy and culture of the 

contemporary globalising world. 

This visually rich book will engage 

both general and specialist readers. 

seamus o’Hanlon, an Associate 

Professor in history at Monash 

University and one of Melbourne’s 

pre-eminent urban historians, tells the 

story of the square’s first 10 years. 

After a somewhat difficult gestation and 

birth, and a frosty initial reception, it 

has become a popular and, on almost 

any measure, successful venture. 

Associate Professor o’Hanlon 

also asks questions about Federation 

square’s design and management 

structure, the tension between its 

public and private roles, and about 

where the line is drawn between 

private and public spaces in the 

new, leisure-oriented, post-industrial 

‘spectacle’ city of the 21st century.  

www.publishing.monash.edu/books

heating up: social 
dimensions of Climate 
Change Policy in Australia
Janet stanley

Janet stanley – a chief research 

officer at the Monash sustainability 

Institute – sets out in this book to 

reorder the importance of the three 

traditional ‘bottom lines’: economics, 

social and environmental outcomes. 

dr stanley argues that the health  

of the environment is fundamental 

to the wellbeing of people and that 

economics should be viewed as a 

sub-topic of social policy. Although 

the primary challenge of responding 

to climate change and environmental 

damage has moved from the pure 

sciences to the social sciences,  

there is an impasse about what 

processes and actions are needed 

for change. The necessary political 

leadership and good policy, aided  

by a responsible media and a 

responsive research community,  

are found to be lacking in Australia.  

Heating Up outlines social policy 

frameworks and sector responsibilities 

for action, with particular emphasis on 

those who will increasingly experience 

the greatest hardships associated 

with environmental destruction.

www.publishing.monash.edu/books

Meredith spent a day in Paris meeting all 
the european doctors who would conduct 
the procedures for the trial. In January 
2013, he began an eight-week stint in the 
french capital, from where he commuted 
to the UK, french and german hospitals 
to co-supervise 80 to 90 procedures, the 
first of which took place at the Clinique 
Pasteur hospital in Toulouse, france. 

Another trial of 1000 patients across 
europe, the US, Australia and Asia will 
follow. Provided they succeed, the device 
should be widely available within two years. 

surgical auditions
Professor Meredith’s campaign for 
Monashheart staff to perform this life-
saving procedure began five years ago.

he first laid eyes on the Lotus in 2008, 
when Sadra Medical representatives 
arrived in Washington, DC, for that year’s 
Transcatheter Cardiovascular Therapeutics 
conference. It is an annual meeting 
attended by the who’s who of interventional 
cardiovascular medicine, as well as the 
companies that manufacture medical 
equipment for them. Sadra Medical was there 
to talk to venture capitalists who might back 
their invention and to meet the directors of the 
world’s top teaching and research institutions, 
all of whom it knew would be keen to 
compete for the chance to test the device.  

Professor Meredith’s record was more 
than enough to earn him a meeting with 
Sadra Medical. Trained at the Brigham 
and Women’s hospital, Massachusetts, 
and harvard Medical School in the US 
before arriving at Monash University, he 
has performed close to 10,000 cardiac 
procedures and written or co-written more 
than 150 papers. Among more than 30 
international, multi-centre, randomised 
trials, he has led the world’s first ‘in-
human’ trials of new drug-eluting stents.

“I was determined to get this and bring 
it to Australia,” Professor Meredith says.  

During the recruitment process for the 
first patients on whom the valve would be 
trialled, Professor Meredith found himself 
repeatedly awed by the courage of patients 
who were ready to undergo a procedure 
by a cardiologist who, in the case of 
patient number one, had never performed 
this procedure on a human being.

“A lot of people, especially when 
they are older, have a great sense of 
wanting to contribute,” he says.

The new valve has the potential to be a 
lifesaver for the many thousands of elderly 
people who need to have their heart valves 
replaced. In the past, such patients could not 
have such a procedure because they were too 
frail to endure open-heart surgery. for such 
patients, the Lotus offers real hope.  
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