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Big Landscapes
Inspire Big Thinking
If you’re a first-time reader of Australia Innovates you may have
picked up this issue because of the extraordinary cover shot. The
Pinnacles, two hours north of Perth in Western Australia, is one
of the best places in the world to see the Milky Way and really
demonstrates our message about Australia – that ‘Big Landscapes
Inspire Big Thinking’.
This idea is brought to life in this edition of Australia Innovates,
where we once again show you the profound impact that Australia’s
big thinking is having on the world, and the lives of others.
Our landscapes and natural beauty enjoy a reputation for being
unlike anything else on Earth, but it’s our innovative fresh-thinking
people that are the focus of this publication.
Australia Innovates connects you to the latest achievements of
some of the many Australians who are delivering ground-breaking
inventions, solutions, discoveries and design that benefits the world.
In this issue you can read about the GraphAir, an indestructible
graphene filter that transforms dangerous dirty water into clean,
safe drinking water for millions. Or about SpeeDx, which has
developed world-leading diagnostics for genetic mutations in cancer
cells and a host of other diseases. In the design space we feature
the world’s tallest commercial timber building, International House
Sydney, and wearable technology that is redefining the desirability
and wearability of devices such as hearing aids.
Learning about these inspiring Australian innovations gives me
a real sense of pride in our country. What’s more, knowing this work
is helping to make the world a better place gives me tremendous
optimism about the boundless possibilities the future holds.
And you too can tap into the energy and innovation featured
on these pages. Australia’s fresh thinking, positivity and a can-do
attitude is shared by our passionate business events industry, who
can connect you to Australia’s knowledge sectors, learning and
research institutions and some of our brightest minds.
I’m certain you’ll enjoy this edition of Australia Innovates as
much as I did. See you soon in Australia.
JOHN O’SULLIVAN
MANAGING DIRECTOR, TOURISM AUSTRALIA

WINEGLASS BAY, TASMANIA
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science
From ripples in space to groundbreaking water purification,
Australian scientists are making
discoveries that could solve a global
problem and are a part of a world
first that may earn a Nobel Prize.

SYDNEY HARBOUR, NEW SOUTH WALES

SCIENCE

THE RIPPLE THAT CAUSED A UNIVERSAL WAVE
8

buried deep within the detector, due to lowlevel absorption of laser power.

IMAGE: GRAVITATIONAL WAVE. PHOTO: LIGO SCIENTIFIC COLLABORATION

In 2015, almost exactly 100 years after Albert Einstein predicted the
existence of gravitational waves, an international team of physicists
detected strange ripples in space-time emanating from a violent
collision between two monster black holes.
It was hailed as the “discovery of the century”. It won the 2017 Nobel
Prize in Physics, and offered up a whole new way of understanding the
Universe. But since then an even more extraordinary gravitational wave
has been captured, and Australian scientists were at the heart of it.

A mere month after the 2017
Nobel Prize in Physics was
awarded for the first ever
detection of gravitational
waves, another extraordinary
announcement was made.
Strange ripples in space-time
were detected coming from
a whole new – and far more
illuminating – source, and
Australian researchers were
among the first in the world to
watch it play out.
First published on
www.australiaunlimited.com
Author: Bec Crew

“It’s entirely possible that this recent discovery will produce its own
Nobel Prize,” says theoretical physicist Professor Susan Scott, leader of
the General Relativity Theory and Data Analysis Group at the Australian
National University (ANU), and one of the first groups in the world to
respond to the signal.
“There’s been so much new physics that we’ve been able to get from
this event. This is just the beginning.”

EINSTEIN’S RIPPLES
More than a century ago, Einstein used his theory of general relativity
to predict the existence of gravitational waves: ripples in the fabric
space-time that originate from objects moving about the Universe.
The only problem was that Einstein described them as being so faint
that no human would ever be able to prove his predictions correct.
Or, as Scott puts it, “He didn’t think we’d have a hope in hell of
detecting them.”
But where Einstein saw the impossible, modern physicists saw
a challenge. With critical assistance from Australian researchers,
they have been able to build detectors sensitive enough to catch
gravitational waves radiating from the biggest, most catastrophic
events in the Universe.
“Australians developed key components of the detectors, and enabled
them to become sensitive enough to detect gravitational waves,” says
Scott. For example, the ANU team has introduced quantum optical
techniques to enhance interferometer performance. The University
of Adelaide team has developed a sensor that could measure with
unprecedented precision and accuracy the change in shape of mirrors,

A NEW KIND OF GRAVITATIONAL
WAVE
Fast-forward to 17 August 2017, and another
gravitational wave appeared when no one was
expecting it.
“We were just eight days from the end of the
nine-month second observing period for LIGO
[the Laser Interferometer Gravitational-Wave
Observatory], and we thought, ‘We’re not
going to get it this time’,” Scott recalls. “But
sure enough, one came in.”
Three detectors – two LIGO detectors in the
US and the Virgo interferometer in Italy –
caught signals from this gravitational wave,
and it sent the physics and astronomy worlds
into overdrive.
“It was amazing,” says Scott. “This avalanche
of telescopes and satellites all immediately
trying to get onto this patch of sky. Everyone
knew it was going to be the real deal and we
couldn’t afford to miss it.”
Scientists from around the world pulled
together to analyse the signal. This included
dozens of Australian researchers, from
Monash University, ANU, the University
of Melbourne, Swinburne University, the
University of Sydney, the University of Western
Australia, the CSIRO, and the LIGO–Virgo
collaboration. They found that this signal was
different from all the other signals that came
before it.
When Scott received an email from her US
partners at LIGO, she had to re-read it four
or five times before the news sunk in. This
wasn’t just any old gravitational wave – it was
the first one to be detected from a neutron
star collision.

BETTER THAN BLACK HOLES
A neutron star is all that remains of a star
after it detonates into a supernova – one of

the largest explosions in the Universe. This
explosion leaves behind a small, heavy core
about the size of a small city but with up
to twice the mass of our Sun, making it the
densest form of matter known to science.
While black holes famously don’t emit any
light, neutron star mergers emit a whole lot
of it, which means this was the first time that
physicists have been able to simultaneously
detect gravitational waves and light, and
actually ‘see’ the event.
Australian scientists were among the first to
detect the explosion electromagnetically, with
light and radio waves. ANU scientists captured
images of the explosion’s afterglow via two
telescopes at the Siding Spring Observatory in
northwestern NSW. The ANU team reported
the fireball’s colour and relayed details of
the heat generated. A couple of weeks later,
University of Sydney researchers using an
advanced CSIRO telescope were among the
first groups to confirm radio emissions from
the explosion.
Australian researchers will continue to
play a significant role through technology
development for current and future gravitational
wave detectors and data analysis conducted at
numerous universities as part of the Australian
Research Council Centre of Excellence for
Gravitational Wave Discovery (OzGrav).
“The impact of this discovery is even greater
than the collision of black holes,” says OzGrav
Chief Investigator Scott. “And we were
absolutely a key player.”
The fact that neutron stars are made of
matter – and black holes technically aren’t
– means that the information gleaned
from this gravitational wave could tell the
researchers so much more about the secrets
of the Universe.
The discovery helped them solve a 50-year-old
mystery by confirming that neutron star
mergers are the source of rapid jets of highenergy gamma ray bursts. They’re also the

IMAGE: ARTIST’S REPRESENTATION OF TWO NEUTRON
STARS COLLIDING. PHOTO: LSC/SONOMA STATE
UNIVERSITY/AURORE SIMONNET

likely origin of heavy metals in the Universe,
such as gold, platinum, and uranium.
They located the actual source of the
gravitational wave – a galaxy 130 million
light-years away. They were also able to make
a direct measurement of the expansion rate
of the Universe, and once again confirmed
Einstein’s calculations showing that the speed
of gravitational waves equals the speed of light.
“Einstein’s theory is standing up like a
mountain,” says Scott. “It’s phenomenally
accurate.”
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1,000°C for many hours in vacuum
processing is immense.

IMAGE: COLLECTING WATER AT SYDNEY HARBOUR. PHOTO: CSIRO

A PURE WATER FUTURE

After studying the hydrocarbon chains of
various gases and comparing them to cooking
oil, he made a brilliant discovery.
The United Nations estimates a staggering 700 million people in 43
countries don’t have enough water. So, a radical water purification
discovery by Australian researcher Dr Dong Han Seo couldn’t have
come at a better time.
Seo has invented a water filter made from graphene, a material that is
traditionally impermeable to water.
“This is seriously cutting-edge science and research. No one else in the
world has made this sort of discovery,” he says.

CSIRO research scientist
Dr Dong Han Seo made a
groundbreaking discovery that
could solve the global problem
of water scarcity and provide
clean drinking water for millions
of people around the world.
First published on
www.australiaunlimited.com
Author: Imogen Brennan

At the helm of the graphene membranes team at Australia’s
independent science agency, the CSIRO, since 2015, Seo has been
developing a low-cost graphene synthesis process.
Graphene is the semi-metal that caused much excitement in 2004,
when a team of scientists at the University of Manchester isolated
flakes of graphene that were one atom thick.
Graphene was being touted as a material that could change
electronics forever.
“Graphene conducts electricity better than copper. It can conduct heat
better than any thermal conductor and it’s 100 times stronger than
steel,” Seo says.
“So initially people thought it could revolutionise diverse fields,
including electronics.”
“But … one of the the intrinsic problems with graphene is the cost and
complexity of creating it.
“And most importantly, there’s no easy adoption of the material –
there’s been no killer application,” Seo says.
Until now ...

TURNING WASTE INTO GRAPHENE
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“So I tried to think about a way to get rid of
all the precursor gases needed to grow the
graphene,” Seo says.

“When I thought about it I was like ‘wow’ ...
this oil, which is basically a fat and has the
right kind of carbon chain, could actually
replace all the expensive gases which are
currently used.”
After many experiments in 2015, they found
most types of waste cooking oils, as well as
any renewable oil such as soybean oil, could
be used to make graphene.
Recycling these oils was much better for the
environment and for the budget, with a cost
of about $2 a bottle, rather than $1,000 for a
single gas bottle.
Seo’s new ‘GraphAir’ method of growing
graphene takes only 30 minutes and uses
renewable oil, as well as ambient air, rather
than a vacuum process.

GROUNDBREAKING WATER
PURIFICATION
Seo’s team joined forces with the Water
Purification Centre at the University of
Technology Sydney (UTS) and Victoria
University, and discovered that, unlike most
graphene, when it is made using the GraphAir
process it is permeable to water.
“It’s supposed to be impermeable to water
and some forms of gases,” Seo says.

The first challenge Seo and his team needed to overcome was cost.

“But our graphene can permeate water, while
rejecting the salts and chemicals.”

The standard way of “growing” graphene involves using highly
explosive, expensive gases in a pressurised environment at very high
temperatures, for hours.

This means that passing warm, dirty water
through a GraphAir filter will produce clean,
safe drinking water.

Not only is it difficult to find people with the expertise to handle
the potentially dangerous gases, the cost of heating them to

The GraphAir filter never gets clogged or
dirty, nasty chemicals can’t damage it and

IMAGE: A GRAPHAIR SAMPLE. PHOTO: CSIRO

it purifies water more effectively than other
commercially available filters.

It is a brilliant ambition for someone who
claims he was an “ordinary” student.

“We’re yet to find something that can destroy
our GraphAir membrane,” Seo says.

Seo completed a Bachelor of Science alongside
a Bachelor of Commerce at the University
of Sydney – a combination that he says
serves him well when considering how to
commercialise and scale up his innovations. He
then completed a PhD, focusing on graphene.

GLOBAL IMPACT
GraphAir could be used in developing
countries to transform dirty, dangerous water
into clean drinking water.
According to UNESCO, by 2025, 1.8 billion
people will be living in countries or regions
with scarce water resources, and two-thirds
of the world population could be experiencing
water stress.

He’s been in Australia since moving to Sydney
from Seoul on his own at the age of 17 to
complete his final year of high school in 2002.
“My parents always wanted me to be part of a
global world, rather than just staying in South
Korea,” he says.

Already, millions of people – mostly children –
die from diseases associated with inadequate
water supply, sanitation and hygiene
every year.

Their dream – and his own – is coming to
fruition through his GraphAir work with CSIRO
Manufacturing, which plans to commence field
trials in a developing country in 2019.

Seo is deeply motivated to make clean water
available to all who need it.

“I want to do something that has a great
impact, benefiting society and the world,” he
says.
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BUSINESS
Read about two Australian
businesswomen who have founded
companies that are having an
impact on international health. From
superbugs to sustainable agriculture,
these women are leading teams that
have found solutions to help combat
global health issues.

WRIGHTSAIR SCENIC FLIGHT, PAINTED HILLS, ANNA CREEK STATION, SOUTH AUSTRALIA

Australian startup wages war on drug-resistant superbugs
14
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IMAGE: SPEEDX’S MAIN PRODUCT, RESISTANCEPLUS MG, DETECTS THE PRESENCE OF AN
STI-CAUSING BACTERIUM, MYCOPLASMA GENITALIUM, AND ITS MARKERS FOR RESISTANCE
TO MACROLIDE ANTIBIOTICS. PHOTO: SPEEDX

Since the discovery of penicillin in 1928, antibiotics have
transformed disease control and saved millions of lives. However,
their indiscriminate use has led to a global public health crisis:
antibiotic resistance.

The emergence of superbugs
that are immune to existing
antibiotics is a significant global
public health problem. An
Australian biomedical company,
co-founded by Alison Todd,
is developing world-leading
diagnostic technologies that will
be critical to better managing
this growing threat.
First published on
www.australiaunlimited.com
Author: Myles Gough

“The rate at which new antibiotics are coming to market is not keeping
up with the rate that bugs are mutating and escaping the current
drugs,” Australian inventor and molecular biologist Alison Todd says.
“You have the potential to have superbugs that are untreatable. That’s
the real danger ahead, and it’s particularly true for sexually transmitted
infections [STIs].”
Todd is the co-founder and chief scientific officer of SpeeDx, a
Sydney-based biomedical company that has developed world-leading
diagnostic technologies for genetic mutations in cancer cells, as well as
a range of STIs, including two potential superbugs in gonorrhoea and
mycoplasma genitalium (MG).
The technologies, which are already being used in Australia,
New Zealand, Europe and the US, are helping to curb the spread of
drug-resistant pathogens.

DETECTING ‘BUGS’ AND RESISTANCE MARKERS
Todd’s diagnostics leverage a technique known as quantitative
polymerase chain reaction (qPCR), which is widely used in molecular
biology to make many replicas of DNA segments.
What sets SpeeDx technologies apart is the ability to detect an
infectious pathogen, while simultaneously identifying specific genetic
mutations it might have, which indicate whether the bug is resistant or
susceptible to a particular antibiotic.
Todd says these are the first tests of their kind for STIs, and have been
designed to work with standard instrumentation installed in pathology
labs worldwide, making them universally and immediately deployable.
With a single, rapid and cost-effective test, clinicians can tailor
treatment plans for individual patients and make smarter decisions
about which antibiotics to use. In some cases, the diagnostic tools
may enable the safe reintroduction of antibiotics that are no longer
recommended, extending their lifespan, Todd says.

These are drugs to which some bugs have
developed resistance, but they are still
effective for treating the majority of the
population, she says.
SpeeDx is already beginning to drive clinical
change in the way STIs are managed. One of
the company’s main products, ResistancePlus
MG detects the MG bacterium and five
genetic markers of resistance. Todd says it has
already led to “improvements in patient cure
rates and reduced infection times” at clinics
where it has been trialled.

BECOMING AN ‘ACCIDENTAL
ENTREPRENEUR’
Todd discovered a knack for inventing after
completing a PhD at the University of Sydney
and the Royal Prince Alfred Hospital. She took
this talent to Johnson & Johnson’s research
labs in Sydney, where she spent 17 years
developing diagnostic technologies and
working on personalised medicine.
While there, she supervised PhD student Elisa
Mokany, who would eventually become her
colleague, co-inventor and business partner.
Their foray into entrepreneurship, however,
was not the realisation of a dream, but a
matter of necessity. “The bottom line is that
we lost our jobs,” says Todd.
It was an “absolutely devastating”
consequence of the global financial crisis
(GFC), but one that presented an opportunity.
“We knew we had great technology … So
we put SpeeDx together as a vehicle to
commercialise it.”
The accidental entrepreneurs managed to
raise venture capital during the height of the
GFC and, from 2010 to 2014, earned revenue
from licensing their diagnostic technology
that detects genetic mutations in cancer
cells and enables tailored treatments for
melanoma, lung and colorectal cancers.
In mid-2014, SpeeDx began developing,
manufacturing and selling new diagnostic

IMAGE: THE SPEEDX EXECUTIVE TEAM FROM LEFT: CHIEF TECHNOLOGY OFFICER ELISA MOKANY, CHIEF
EXECUTIVE OFFICER COLIN DENVER, CHIEF FINANCIAL OFFICER JENNIFER MAHER AND CHIEF SCIENTIFIC
OFFICER ALISON TODD. PHOTO: MICHAEL AMENDOLIA

tests and expanding to overseas markets.
Today, the Australian company has grown
from four to 40 employees, with satellite
offices in the UK and the US, and 70 patents
and 25 market-specific products in its
technology portfolio, which are mostly sold to
major pathology labs.
Todd says SpeeDx is in the process of getting
US Food and Drug Administration approvals
to sell its ResistancePlus MG product line in
the US, and plans to expand globally.

TALENTED TEAM AND WORLDCLASS TECH DRIVE SUCCESS
A passionate advocate for women in science,
technology, engineering and math (STEM)
and retaining more female graduates in STEM
industries by addressing the gender pay gap,
Todd is proud that women comprise nearly 70
per cent of the SpeeDx workforce.

She credits the success of her company to
its “top notch” team and world-leading
innovations, which she says have “completely
changed the ballpark in terms of the number
of mutations you could look at or detect at a
single time”.
“Regardless of whether you’re interested in
cancer, or antibiotic resistance mutations we
can give you more information faster with
very elegant technology.”
While the company’s impact and outlook are
global, Todd says Australia was the ideal place
to build SpeeDx and launch its technology,
as the country consistently “punches above
its weight” with medical advances and has a
thriving startup ecosystem.
Since its inception, SpeeDx has been
supported by – and headquartered at –
Cicada Innovations, a deep technology
incubator in Sydney.
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BRINGING NUTRITION TO THE TABLE

After installing a greenhouse, Food Ladder
works with local partners to educate the
community about health and nutrition, as
well as training workers to grow produce and
run the system.
The produce is then sold to pay the workers.
IMAGE: KELLY MCJANNETT, FOOD LADDER CEO, WITH CHILDREN IN INDIA.
PHOTO: FOOD LADDER

THE HYBRID SOLUTION
Australian social enterprise Food Ladder has provided fresh, nutrientdense produce to thousands of people in disadvantaged communities
around the world since its inception in 2014.
The Sydney-based not-for-profit (NFP) has taken its unique business
model to remote and needy communities throughout India,
Afghanistan and Australia, with its most recent project in Uganda.

Australian social enterprise Food
Ladder is improving the health
and livelihoods of remote and
disadvantaged communities
around the world by training
people to grow fresh produce
using sustainable agricultural
technology.
First published on
www.australiaunlimited.com
Author: Imogen Brennan

By using commercial-grade agricultural technology, Food Ladder
systems grow consistent supplies of fresh, healthy produce, which is
otherwise difficult or impossible for disadvantaged communities to
access because of distance, climate and cost.
“What we’ve done has never been done before,” Food Ladder CEO Kelly
McJannett says.

In Afghanistan, at least a third of the
population is unable to access nutritious food
because of environmental degradation and
ongoing insurgent activity.
The Food Ladder team is working to change
this by partnering with another Australian
NFP in Afghanistan, Mahboba’s Promise,
which provides aid to orphans and widows.
In Kabul, temperatures range from 40°C to
-5°C, meaning that food can only be grown
five or six months a year with regular farming
methods. The Food Ladder method produces
more food over a longer period.

FOOD INSECURITY AND MALNUTRITION

“Now they have a number of gardens and
hybrid Food Ladder systems and they’re
currently at the point where they’re
fundraising to buy more land to support that,”
McJannett says.

The Food Ladder system uses a combination of climate-controlled
greenhouses, hydroponics, water purifiers and sustainable power,
including solar power, to grow high yields of fruit and vegetables.

In India, Food Ladders that are set up in schools
and on village rooftops have fed more than
4,000 people around the country.

“Food insecurity and malnutrition is a challenge we see in communities
with people from low socio-economic backgrounds, people in very
remote communities, or people who simply can’t afford fresh,
nutritional produce,” McJannett says.

The social enterprise received Direct Aid
Program (DAP) funding from the Department
of Foreign Affairs and Trade in 2016, which is
helping to microfinance 20 new systems for
slum communities in India.

“We’re the only not-for-profit using a commercial growing technology
to address food security.”

“It’s a multifaceted issue and we wanted to come up with a solution
which fundamentally addresses the provision of nutrient-dense food
for communities.
“We created a kind of cookie-cutter solution, rather than having to
reinvent the wheel every time we’re engaging with a community in
need.”
A key factor in Food Ladder’s success as a social enterprise is that its
systems are easy to use.
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“We’ve created well over 300 jobs already,”
McJannett says.

“And Uganda is just kicking off,”
McJannett says.
“That’s going to be in partnership with another
Australian NFP organisation called School For
Life, which builds schools in rural Uganda. So
we’ll be working with them to install a Food
Ladder in one of their school communities.”

IMAGE: FOOD LADDER TRAINEES IN INDIA. PHOTO: FOOD LADDER

REMOTE ACCESS

GLOBAL GOALS

One of Food Ladder’s biggest footprints so far
is in East Arnhem Land, in Australia’s north.
It is partnering with Aboriginal corporations
in Katherine and Ramingining to establish
growing systems, then train the local
community to take it over.

She realised how difficult it was for
Indigenous communities to access fresh
produce while she was working as the head
of communications and marketing for an
Indigenous education initiative in remote
communities across Australia.

“In the far northern community of
Ramingining, they have a system that
supplies produce to the community,”
McJannett says.

She met Food Ladder’s Founding Chairman
Alex Shead in 2008, when he was working
to solve unemployment in disadvantaged
communities through another nongovernmental organisation.

“Previously food was coming from 3,000
kilometres away, which is a huge distance to
travel and it affects the cost and quality of
the food,” she says.
“A big part of our community consultation is
figuring out what are the vegetables people
want and what’s going to sell well to create
an income. We also grow native bush food
as well and that’s something which has
organically evolved from communities telling
us what they want to eat.”

It was a natural transition for McJannett and
Shead to start working together.
In 2014, they established Food Ladder, helping
reduce unemployment and provide fresh food.
The small Food Ladder team has been busy
ever since, building capacity and seeking
funding to provide more solutions in
disadvantaged communities.
“The communities approach us – we only go
where we’re wanted,” McJannett says.
17

ENVIRONMENT
With sustainability a key design
philosophy, an Australian architecture
firm is responsible for the world’s tallest
commercial timber building.

FITZROY ISLAND, QUEENSLAND

ENVIRONMENT

TOUCH WOOD: SUSTAINABLE BUILDING DESIGN

IMAGE: INTERNATIONAL HOUSE SYDNEY, A SEVEN-STOREY COMMERCIAL BUILDING DESIGNED BY
TZANNES FOR LENDLEASE IS THE FIRST MODERN COMMERCIAL ENGINEERED TIMBER BUILDING OF
ITS SIZE AND TYPE IN AUSTRALIA. PHOTO: BEN GUTHRIE

It took a leap of faith for the clients of architecture firm Tzannes to
agree to have their seven-storey commercial office block at Sydney’s
Barangaroo precinct built out of timber, not concrete.
But since International House Sydney was completed in mid-2017, it
has won international awards and received nothing but praise for what
is now the world’s tallest commercial timber building.
“This one was so successful in the marketplace – it sold well, tenanted
well – there are already tenants lining up for the next one,” Tzannes
Director Jonathan Evans says.

Sydney-based Tzannes has been
recognised internationally for
its deep design philosophy
dedicated to sustainability. One
of the architecture firm’s recent
projects, International House
Sydney, is the world’s tallest
commercial timber building.

Founding Director, Alec Tzannes, says it took years of rigorous testing to
prove that a sustainable timber structure could be a safe, desirable and
financially viable option for a commercial building.

A BUILDING THAT’S EASY TO LOVE
“The uptake of International House means this sort of design for
commercial buildings is now de-risked,” Tzannes says.
From the outside, International House is a distinctive, clean structure,
with thick timber beams growing out of the footpath and up the building.
Inside, the timber bones of the structure are bare and exposed. Natural
light floods into the open-plan space.
“The experience of walking in this building is quite unique,” Tzannes says.

First published on
www.australiaunlimited.com
Author: Imogen Brennan

“You get a very subtle aromatic smell from the timber. The other thing
that’s different is the tactile quality of it.
“This building is very easy to love because you can feel the structure
and you know it’s come from nature. It also has imperfections,
character … and it will age beautifully, changing over time.”

DESIGNING WITH RENEWABLE TIMBER
International House has already won the prestigious International
Architecture Award given by The Chicago Athenaeum and The
European Centre for Architecture, Art, Design and Urban Studies. It was
the sixth major international award for Tzannes in the past two years.
Both Tzannes and Evans are champions of environmentally
sustainable design.

20

Evans’ passion for using sustainably
sourced engineered timber emerged while
completing his Masters of Design Science and
Sustainability at the University of Sydney.
“Timber is the only structural material we
can use for large projects like this that comes
from a renewable resource, so long as the
forests are managed correctly,” Evans says.
“It’s also strong, lightweight and has a high
strength-to-weight ratio, which has other
advantages with building, in that you don’t
need so much foundation work.”
Not only does International House have a
significantly lower carbon footprint than
concrete buildings, it was faster to build and will
require few, if any, changes during its lifetime.
Interiors are constructed entirely from
engineered timber while the exterior features
recycled Australian hardwood, including
ironbark and turpentine, which are suited to
Australia’s harsh weather conditions.
Tzannes says it was crucial for the design to
honour the history of the timber wharves and
storerooms that once stood in the space the
building now commands.

GAME-CHANGING DESIGN
Sustainable design and a move away from
unnecessary consumerism are at the heart
of Tzannes.
“We build things to last forever … essentially
we’re trying to do ourselves out of a job,”
Tzannes says.
“We work into the building designs the capacity
to change them, with lower energy costs. So,
for example, the services are easy to access and
retrofit if needed – that’s deep design.”

OLD COEXISTING WITH NEW
The philosophy of old coexisting with
new is evident in the redesign of the
Carlton United Brewery site in inner
Sydney’s Chippendale.

Tzannes also won a number of international
awards for the Irving Street project, including
the 2016 UNESCO Heritage Award for
New Design in Heritage Contexts and the
2016 Chicago Athenaeum International
Architecture Award.
The towering, dark brick building stands tall
in the centre of the Central Park precinct,
minutes from Sydney’s city centre. Topped by
gleaming zinc mesh towers, it is hard to miss.
The towers envelop the central nervous
system of the site – the tri-generation system.
“The thermal tri-generation system produces
renewable energy on site to look after all the
energy needs of the project precinct, rather
than having to rely on coal-fired electricity
coming from elsewhere,” Evans says.
The system, engineered by WSP Group, uses
extremely energy-efficient processes to generate
low-carbon electricity and hot water for heating
and chilled water for cooling the buildings.
“The ultimate goal is not just to get to a
point where our buildings have a zero carbon
footprint,” Tzannes explains.
“Even better than that – we’re aiming for a
positive carbon footprint … contributing back
to the grid, for example.”

A SUSTAINABLE LEGACY
It’s extraordinary to think Alec Tzannes
became an architect “by accident”, he says
“I started off wanting to be an engineer … then
I decided I wanted to be an artist,” he said.
“Then I discovered architecture was a bit of both.”
Tzannes graduated in the early 1970s with a
degree in architecture and urban design from
the University of Sydney, followed by a Master
of Science in Architecture and Urban Design at
New York’s Columbia University.
His interest in sustainable design and
making better urban environments has been
unwavering since he started Tzannes in the
early 1980s.

IMAGE: THE SMELL, TACTILE AND VISUAL STIMULI OF
TIMBER DELIVERS A MORE NATURAL AND HEALTHY
INDOOR ENVIRONMENT, ACCORDING TO TZANNES.
PHOTO: BEN GUTHRIE

Tzannes has received the President’s Medal
from the American Institute of Architects and
the Royal Architectural Institute of Canada.
He’s also an Honorary Member of both bodies
and of the New Zealand Institute of Architects.
Until recently, he was an Emeritus Professor at
the University of NSW.
“A particularly striking characteristic in our
Australian education culture is that we
really value critical, independent thinking,”
Tzannes says.
“We have a pedagogy that encourages
challenging ideas and preconceptions and
encourages people from a knowledge base to
think afresh.”
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DESIGN &
INNOVATION
A cancer-fighting app, an award-winning
hearing aid and a device that optimises
sporting performance and reduces injuries
are three technologies that showcase
some of our innovative Australians.

LAKE EYRE, KATI THANDA-LAKE EYRE NATIONAL PARK, SOUTH AUSTRALIA

DESIGN & INNOVATION

AN APP TO EMPOWER CANCER PATIENTS AND CAREGIVERS

a “low-friction” task that recent randomised
evidence reveals could ultimately improve
their survival.

IMAGE: LISA, CANCERAID’S SOCIAL MEDIA MANAGER, WITH THE APP. PHOTO: CANCERAID

FROM ONCOLOGIST TO APP
DEVELOPER
As young oncologists working in a Sydney cancer hospital, Dr Raghav
Murali-Ganesh and Dr Nikhil Pooviah observed first-hand that patients
who had the best information systems and support networks had
better outcomes.

Within 12 weeks of its launch on the Apple
Store in August 2016, CancerAid was ranked
the number one cancer app in Australia, the
US and the UK – a position it stills holds.

This sparked the idea for an app that, just a few years later, is helping to
improve the lives of more than 25,000 patients in 53 countries.

The team has received requests for Chinese,
Spanish, French and Dutch versions and is
hopeful this will be a reality by late 2018.

“People who came in with family members and a ring binder, that sort
of system in place with a support mechanism, anecdotally tended to
do better. And we were able to prescribe more treatment and they were
able to tolerate and manage the side effects better,” Murali-Ganesh says.

Australian oncologists have
designed an app that harnesses
smartphone technology to help
patients fight cancer by tracking
their symptoms, emotions and
appointments, and keeping them
connected to family, friends and a
global community.
First published on
www.australiaunlimited.com
Author: Helen Tobler

FROM PAPER TO THE SCREEN
When patients are trying to cope with the devastating shock, fear and
overwhelming emotions of a cancer diagnosis, they can struggle to
remember details, he says.
“I used to give patients a piece of paper and ask them to write down all
the medications they take, and whenever they have pain, put it on their
fridge and use it as a diary, and bring that piece of paper with them to
every appointment.”
From those notes, Murali-Ganesh could see whether he needed to
change a patient’s medication or if they needed extra support at home.
Murali-Ganesh and his colleague Pooviah wanted to add to that
advantage using digital technology, improving on the “antiquated”
system of paper record cards and printed pamphlets commonly used.
Within a year, the Australian doctors had created CancerAid.

MANAGING CANCER TREATMENT IN FOUR STEPS
The app allows patients to access personalised, medically reliable
information about cancer; track their symptoms, feelings and
appointments in a journal; nominate friends and family members
who will support them; and access a news feed with information
and supportive advice, and a community of cancer patients and
their caregivers.
Patients can log cancer- or treatment-related symptoms within the
app from anywhere, even while receiving chemotherapy. This makes it

24

Patients have described the app as invaluable
and empowering.

Apple co-founder Steve Wozniak called
CancerAid the best global startup in any field
in 2017, while Virgin Group founder Richard
Branson named it the best global social
impact startup the same year.
The app will always be free for patients,
Murali-Ganesh says. The business model relies
on charging hospitals to integrate CancerAid
into their electronic medical records, allowing
cancer care teams to access patients’
symptom diaries. The benefits for hospitals
are fewer admissions, lower costs and the
ability to improve the quality of care.
The CancerAid team is based at Chris O’Brien
Lifehouse (COBLH), a cancer hospital and
clinical trial centre in Sydney, and in the US.
Murali-Ganesh completed his training in
radiation oncology at COBLH.
“COBLH is a very innovative hospital (robotic
surgery, integrative medicine etcetera) and
strives to be one of the top cancer hospitals in
the country. The CEO, Eileen Hannagan, is a great
visionary and strong supporter of CancerAid,
and she really understands why innovation is
important in the healthcare industry.”
“We’re lucky in the fact that we’re based inside
a cancer hospital. We have ready access to
patients and we’re at the coalface in terms

IMAGE: THE CANCERAID TEAM AT CHRIS O’BRIEN LIFEHOUSE, A CANCER HOSPITAL AND CLINICAL TRIAL
CENTRE IN SYDNEY. PHOTO: CANCERAID

of developing technology that allows us to
continually make a product that patients will
find useful.”
Murali-Ganesh works full-time at CancerAid
with the team of 15, but says he misses
working as an oncologist with patients.
“But I have the ability to reach thousands
of patients, rather than tens or hundreds of
patients so I’m quite privileged in that way,
and very lucky to be able to do that.”

FURTHER INNOVATION IN
THE PIPELINE
Murali-Ganesh says CancerAid has been
approached several times about making
similar apps for diabetes, stroke and
heart disease.
The developers have a long list of further
developments, including harnessing artificial
intelligence and machine learning. “I think

we’re just on the surface of where the
technology is and where we can go with it.”
One potential addition is wearable technology
that can track the pulse and temperature,
which for patients on chemotherapy who have
compromised immune systems can indicate
the first sign of infection.
Murali-Ganesh says Australia “will always be
home” and they have no intention of moving
the company.
“Australia has a fantastic health system that
provides an extremely high quality of care
to patients.
“There are some notable Australian success
stories in medtech, including ResMed and
Cochlear, which have Australian roots but
a global presence,” he says. “The Australian
Government is fantastic at providing
incentives for the technology team to be in
Australia.”
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Health by design: Wearable tech

NEXT-GENERATION WEARABLE

IMAGE: HEISS’S DIABETES JEWELLERY, DESIGNED TO DELIVER INSULIN TO THE WEARER
WITHOUT THE PAIN OF A SYRINGE. PHOTO: LEAH HEISS

It took 130 prototypes but her exhaustive retesting and remodelling
was rewarded in 2018 with Australia’s Good Design Award of the Year.
Heiss created the geometric, faceted device for hearing aid company
Blamey Saunders hears, and took inspiration from the mineralogy
collection at Melbourne Museum. Facett is both beautiful and userfriendly: instead of requiring tiny batteries that can be difficult to
replace, it is rechargeable and clicks together with magnets.
“It’s quite revolutionary in an industry that is traditionally
conservative,” Heiss says.
The designer thinks of her work as creating ‘emotional technologies’;
wearable healthcare devices made using human-centred design
principles. Empathy is everything.

Can a hearing aid ever be
something to be desired? That’s
the question Melbourne-based
designer Leah Heiss grappled
with in creating the awardwinning Facett hearing aid.
First published on
www.australiaunlimited.com
Author: Ruby Lohman

“The tech isn’t really what it’s about – it’s actually understanding
people’s emotional experience of being well and unwell, and how we
can use technology in an interesting way to help them be better in the
world,” she says.
Facett is available Australia-wide, and with design registrations
in the EU and the US, Blamey Saunders hears is now investigating
international markets.
In 2015, Heiss brought beauty and comfort to heart health with the
Smart Heart necklace, a long-wear cardiac monitor neckpiece that
collects, stores and remotely transmits data. Designed to replace the
bulky Holter monitor, it was developed in collaboration with
St Vincent’s Hospital Melbourne, RMIT University researchers Leah
Heiss, Keely Macarow and Paul Beckett, and the Nossal Institute for
Global Health, and features a conductive textile band with sensors
woven through it.
While it has yet to be commercialised, the neckpiece has generated
new ideas and conversations globally around what is possible.
The Smart Heart necklace and Facett will be featured at this year’s
RECIPROCITY Design Liège in Belgium, an international triennale of
design and social innovation. They will also be shown at a host of
other international events, adding to an impressive list of previous
exhibitions in Europe, Asia and Australia.
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It was during a year spent with
Nanotechnology Victoria in 2007 that
Heiss caught the world’s attention with her
Diabetes Jewellery project. Using a nanoengineered patch with up to 10,000 microneedles, the technology enables pain-free
delivery of insulin to the body.
“That was when I started to think about
wearables not just in an experiential,
ephemeral way, but for health and
wellbeing, and the bringing together of
nanotechnologies and intimate-scale devices
and jewellery,” she says.
The Diabetes Jewellery project generated
huge interest globally, with articles syndicated
to 37 countries. It also engendered a greater
understanding of what people with diabetes
deal with every day.
Heiss, a pioneer in the wearable healthcare
space, brings a decidely Australian sensibility
to a revolutionary and relatively young
industry.
“The way we go about tech [in Australia] is
quite different – we’re quite disruptive,” she
says. “We just give it a go, test it out, really
apply ourselves in an interesting way. I think
we’re not hampered by history, we don’t have
to say ‘it’s always been done that way’ … We
can be quite entrepreneurial and innovative.”

EMPOWERING THROUGH
INVENTION
Heiss’s interest in this kind of work was
sparked at an early age by her grandfather, an
orthopaedic shoemaker who made custom
footwear for people with disabilities.

IMAGE: THE SMART HEART NECKLACE, WITH A CONDUCTIVE TEXTILE BAND INTERWOVEN WITH SENSORS THAT
COLLECT, STORE AND TRANSMIT DATA. PHOTO: LEAH HEISS. IMAGE ABOVE: THE FACETT HEARING AID, INSPIRED
BY MELBOURNE MUSEUM’S MINERALOGY COLLECTION. PHOTO: BLAMEY SAUNDERS HEARS

wood workshop and a small photography lab
at home.

“He had this wonderful story where he made
this gorgeous pair of shoes for a woman
who’d never been able to dance, because of a
disability,” she says.

“I was always very experimental,” Heiss
says. “My dad was really like an inventor,
so we would prototype and make things
and test them, and if they didn’t work we’d
refine them. There was this sense that you
could always cobble something together and
test it out.”

Heiss was also inspired by her creative father,
an electronics expert who set up a metal and

Heiss has never lost that drive to experiment
and create, only today it is coupled with

a vision to improve people’s quality of life
and empower those with health issues or
disabilities to reclaim agency.
“There’s very little attention or design focus
being put towards people who actually have
disabilities or are in the aged care sector,”
she says.
“If you design cleverly enough, you can let
people be what they want to be. They don’t have
to stand out, unless they want to – and then
they can choose what they stand out for.”
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IMAGE: AFC BOURNEMOUTH PLAYERS SPORT CATAPULT DEVICES DURING TRAINING. PHOTO: CATAPULT

PUTTING DATA INTO PLAY

When rugby players from Fiji and Canada, netballers from England
and hockey players from Australia and New Zealand took to the field
during the 2018 Commonwealth Games on Queensland’s Gold Coast,
they carried more than just the weight of their nations with them.
Tucked inside their jerseys, just between their shoulder blades, was
a small device designed to track every move they made. The goal? To
optimise performance and reduce injuries.

Catapult has grown from a
modest Australian startup
into a global leader in athlete
analytics. Its technology is
powering sports superstars and
elite teams around the world,
improving performance and
preventing injuries before they
happen.
First published on
www.australiaunlimited.com
Author: Maryanne Blacker

The technology, developed by Australian company Catapult, powers
sports stars around the globe, building and improving both individual
and team performances by measuring distances players cover,
accelerations, decelerations, scrum analysis, the force of collisions and
more. Player data is streamed live or post-game to a Catapult platform
for detailed analysis.
American Football teams such as the Dallas Cowboys, Green Bay
Packers and Atlanta Falcons; European soccer giants Chelsea FC, Bayern
Munich and Borussia Dortmund; Australian Rules, Super Rugby and
Australian rugby league clubs are fans. In fact, Catapult now has more
than 1,500 elite teams on its books.
“Our technology solution is a combination and integration of hardware,
firmware and software,” Barry McNeill, CEO of Catapult Elite for Europe,
Middle East, Africa and Asia Pacific, explains.
“Although our hardware (including a GPS antenna and numerous
inertial sensors to measure micro movements and an athlete’s load)
is common across all the customers and all sports; we do provide
customisation by adapting the firmware and the software layers.”

TAILORMADE TRACKING
“We’ve developed bespoke solutions for rowers, goalkeepers, ice
hockey players, linesmen in American Football and baseball pitchers
– all of which have very specific performance questions driving how
we’ve relayed live metrics from the device into our software and
applied artificial intelligence [AI] and data science techniques to help
answer those sports-specific questions with objective analytics,”
McNeill adds.
Machine-learning algorithms developed by the Catapult team transform
data from products such as ClearSky T6 and OptimEye S5 into sport-
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specific insights. Ice hockey coaches can, for
example, access more than 40 on-ice metrics
that visualise the load placed on each side of
the skater’s body and ‘red flag’ groin overuse
through biomechanical inefficiencies. In
cricket, Catapult’s award-winning fast bowling
algorithm quantifies run-up speed, rotation
speed and the load placed on bowlers during
each delivery, while OptimEye G5 transforms
goalkeeper training by delivering positionspecific metrics to inform performance across
training and matches.
Engineers Shaun Holthouse and Igor van
de Griendt founded Catapult after working
together for many years on a program with
the Australian Institute of Sport (AIS) to
develop micro-technology for athletes. Early
research relied mostly on athletes using gym
equipment, and while it was useful, it provided
no indication of how athletes would perform
during actual competition. This led to the
creation of a sensor that athletes could wear on
the field; a technology that was used to great
success by the Australian team leading up to
the 2004 Olympic Games in Athens.

LEADING THE WORLD IN
ANALYTICS
Since its formation in 2006, Catapult has
grown organically and through acquisitions
from a small Australian startup into a world
leader in athlete analytics, and now has a
team of more than 300 worldwide.
“Our people are key to this success, as they
bring knowledge and credibility to each of our
local markets (and sports), which allows us
to genuinely appreciate and understand the
performance needs of each sport, whilst also
leveraging the commonalities from sharing
the wider group intelligence,” McNeil says.
While Catapult is a global player, its Australian
heritage remains key.
“Innovation through sports technologies is
rightly associated with the pioneering work

IMAGE: OPTIMEYE S5 BEING FITTED TO A HARLEQUINS RUGBY UNION CLUB PLAYER. PHOTO: CATAPULT

undertaken around the AIS formation and a
number of research initiatives which run deep
in our own DNA,” McNeil says.
“The willingness to challenge the status quo,
conduct applied research, and apply new
technologies into elite sport is such a way of
life in Australia across all stakeholders, and I
genuinely believe it’s one of the best places
to witness how academia, high-performance
sports and commerce interconnect.
“I think this culture of openness, curiosity and
demand for change is the Australian heart of
our plans to change the world of elite sports.”

MAXIMUM PERFORMANCE,
MINIMUM RISK
McNeill readily admits that sport is one of the
single biggest industries in the world and the
asset value of an athlete’s wellbeing is priceless.
“The perpetual modernisation of elite sport
is a continual arms race for competitive
advantages,” he says, “and I’d propose the

“Innovation through sports
technologies is rightly
associated with the pioneering
work undertaken around the
AIS formation and a number of
research initiatives which run
deep in our own DNA.”
future will be bright for those that find
congruence across technology [digital
software, cloud analytics, smart wearables,
VR/AI/AR etcetera], disruption (pursuit for
continual improvement, curiosity, player power,
Millennial characteristics to want more), and
datafication (big data contextualisation).
“These are all here to stay, they are perpetual.
They have already changed the way we
do things, whether you realise it or not. I’d
propose each of these phenomena occur when
humans and technologies interconnect.”
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Tourism Australia Boosting
Business Events Bid Fund Program (BFP)

Big landscapes
Inspire big thinking

Managed by Tourism Australia’s specialist unit, Business Events Australia, the BFP provides
assistance to secure new international business events for Australia. Find out more at:
australia.com/businessevents

The BFP is only available to support bids
where a decision will be made by:

The BFP is available to support international
business events including:
• Corporate incentive trips
• Association conferences
• Congresses
• Exhibitions

30 JUNE
2021

The BFP represents a:

A$12 MILLION
investment by Tourism Australia,
available over the next three financial
years from 1 July 2018

For international association
events and exhibitions,
submissions must
demonstrate that the event
for which support is requested
will attract a minimum of:

BFP support can be used for:
• Accommodation
• Venue hire
• Transport
• O ther event
costs in Australia

500
international visitors

For international incentive events,
submissions must demonstrate that
the event will attract a minimum of:

1,000
international visitors and/or bring
an economic value of over:

The minimum funding request
through the BFP is:

A$3 MILLION

A$100,000

to Australia

Trade and investment priority areas* for consideration
during the assessment of applications include:
• Food and agribusiness
• Advanced manufacturing
• Infrastructure
• Resources and energy
• International health
*Subject to revision by the Australian Government

VISIT AUSTRALIA.COM/BUSINESSEVENTS
FOR EVERYTHING YOU NEED TO PLAN YOUR AUSTRALIAN EVENT.
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