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WELCOME
On behalf of Tourism Australia, welcome to the
seventh edition of Australia Innovates, a magazine that
highlights some of Australia’s brightest people doing
extraordinary things in their field of expertise.
One thing that never ceases to amaze me when it comes
to compiling this magazine, is the number of stories of
everyday Australians who through sheer determination
have challenged the status quo and gone on to solve
global issues. It’s truly inspiring.
Take for example Dr Lee Berger (page 22 of this issue),
who convinced sceptics about the true reason of the
decline in global frog numbers. Or Dr Simon Poole,
Andrew Bartos, Dr Glenn Baxter and Dr Steven Frisken
(page 26), who took on multi-million-dollar companies
and beat them at finding a solution to make internet
connections faster and more efficient.
Applying fresh thinking to all endeavours and achieving
beyond expectations is something that Australians
do naturally, and that includes our business events
industry. Australia’s recent hosting of 7,600 delegates
for SIBOS 2018 in Sydney demonstrated this clearly, with
organisers working closely with Australian industry in
order to achieve the social, environmental and economic
goals of the event including a record waste diversion
rate of 62.5%.
Australia’s business events industry can also connect
you to some of our brightest minds – just like those
found on the pages of this magazine – as well as
Australia’s knowledge sectors and learning and
research institutions.
So, be sure to get in touch with the Business Events
Australia team today and let our industry help plan your
next event in Australia.
We look forward to welcoming you to our shores soon.
John O’Sullivan
Managing Director, Tourism Australia
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From a robotic
guidewire to the
world’s first 3D-printed
synthetic bone, read
about two innovative
Australians who have
created new technology
that will have a
profound impact on the
medical sector.
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A PAT H
TO H EART:
GUIDEWIRES
HELPING
MINIMISE
HEART
SURGERIES
AUTH O R: N IA LL BYR N E
FI RST P U B LISH E D O N
AUSTRA L IA UNL IM I T ED .C O M

Dr Geoff Rogers received
the AUD50,000 Prize for
New Innovators for creating
and commercialising his
pioneering biomedical
engineering. He invented
a robotic guidewire that
cardiologists can control and
manoeuvre through the body
to reach a damaged artery.
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G E O F F A N D P R I S C I L L A RO G E R S W I T H T H E R O B OTI C G U I D EW I R E .
P H OTO : P R I M E M I N I ST E R ’ S P R I Z E S F O R S C I E N C E / W I L D B EA R
SURGEONS PERFORMING
S U R G E RY O N A PATI E N T

The use of guidewires has replaced open heart
surgery for many cardiac patients. However, about
20 per cent of cardiac patients can’t be treated
using current guidewire technology, which the
cardiologist has to manoeuvre by hand through the
arteries. Sometimes they can’t get through.

Now Rogers is leading two new initiatives: the
first as CEO of a biomedical start-up company
developing new solutions to antibiotic resistance;
the second is designing a real-time system to adjust
car wheel alignment. He’s also mentoring future
biomedical entrepreneurs.

As an engineering student, Geoff Rogers heard a
clinician express his frustration with the technology.
So, for his undergraduate project and PhD, he
invented a steerable guidewire with a diameter
the size of just two human hairs. Following his
PhD, he co-founded a company that worked with
cardiologists at the Epworth and Melbourne Private
Hospitals to develop the IntelliWire.

Rogers’s passion for engineering was sparked by
his father, a mechanic, as was his interest in fast
cars. It was not until his final undergraduate year,
after a talk by a visiting surgeon, that he realised
engineering could save lives. To explore the limits
of engineering and to solve problems which hadn’t
been solved by traditional large-scale engineering,
he set off on his PhD in micro and nanotechnology.

In 2017, the Rogers’s company and guidewire were
purchased by Merit Medical Systems, a global leader
in surgical devices, which is now working to bring
the guidewire to market.

Guidewires have transformed cardiac surgery,
replacing major surgery with a single day-long
procedure. The cardiologist puts a bend in the
guidewire, inserts it via the patient’s groin, and pushes

it through the patient’s blood vessels, while watching
the operation’s progress on an X-ray machine. If the
cardiologist can’t manage to push and rotate the
guidewire to the right location, they can try with a new
wire. In about 20 per cent of patients, the wire can’t
be manoeuvred through and the patient is referred for
either open-heart surgery or pharmaceuticals – which
“aren’t ideal at all”, Rogers says.
His guidewires are complex devices that can be
steered through the blood vessel system by remote
control. “They’re the thickness of two human hairs,
and they contain 15 components – all of which are
custom-manufactured, and assembled by hand,”
says Rogers. “At that small scale, materials behave
differently. For example, everything’s sticky. So, it was
quite a challenge, spanning four years of intensive
research followed by five years of further refinement
and preclinical trials.”

Rogers and his team made about 100 wires, but they
soon realised they needed a partner to scale up. They
wanted to make hundreds of thousands of wires,
and to get them into the hands of cardiologists
around the world in the fastest way possible.
“We went to Merit Medical Systems in Utah, the
leading manufacturer of guidewires,” he says.
“Presenting to their board and seeing their reaction
to this device we’d been quietly developing back in
Australia was just amazing. They too see it as the
future of minimally invasive medicine.”
Merit acquired the technology and company in 2017.
“I’m not one to sit still. My next challenge is
antibiotic resistance,’’ he says.
“I’ve joined Wintermute Biomedical in the US
which has a novel antibiotic formulation. We’re
establishing labs here in Melbourne.’’

PRESENTING TO THEIR
BOARD AND SEEING
THEIR REACTION TO
THIS DEVICE WE’D BEEN
Q U I E T LY D E V E L O P I N G
BACK IN AUSTRALIA
WAS J UST A M AZI NG.
THEY TOO SEE IT AS THE
F U T U R E O F M I N I M A L LY
I NVASIVE MEDICI N E.
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OPPORTUNITIES WERE
LIMITED IN THE MIDDLE
E A S T, S O I L O O K E D
ELSEWHERE, AND
AUSTRALIA SEEMED LIKE
A N AT T R A C T I V E P L A C E .
AN D I WASN’T WRONG.

CLOSE TO
THE BONE:
3D PRINTED
IMPLANTS
TR A I L B L A Z E R P RO F E S S O R H A L A Z R E I QAT AT WO R K I N TH E L A B

AUTH O R: RU BY LO HMA N
FI RST P U B LISH E D O N
AUS T RA L IA UNL IM I T ED .C O M

TH E H U M A N S K E L E TO N

a National Health and Medical Research Council
Senior Research Fellow, and she was the first female
president of the Australian and New Zealand
Orthopaedic Research Society.
A proponent of multidisciplinary and cross-border
collaboration, Zreiqat is also a Professor of Engineering
and Medicine, and Co-director of the Shanghai-Sydney
Joint Bioengineering and Regenerative Medicine Lab
at Shanghai Jiao Tong University.

Visionary biomaterials
and tissue engineer
Hala Zreiqat has invented
the world’s first 3D-printed
porous synthetic bone,
which mimics the mechanical
strength of bones and
promotes new bone growth.
But her dreams of medical
revolution don’t stop there.

Broken bones are often mended with metal plates
or screws, but Professor Hala Zreiqat explains that
metal was never designed to be part of the body.
That’s why Zreiqat, Head of the Biomaterials and
Tissue Engineering Research Unit at the University
of Sydney, has developed a groundbreaking
3D-printed ceramic alternative.
The ceramic material mimics the bone’s
properties, acting as a scaffold on which the
body can regenerate new bone before gradually
degrading. Trials have shown that it may kickstart
new bone growth.
When Zreiqat’s invention becomes available, it could
provide better treatment options for the millions of
people worldwide who suffer bone loss due to injury,
infection, disease or abnormal skeletal development.
Zreiqat imagines a hospital scenario where a trauma
patient has their bone defect modelled from a CT
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scan. The model is fed into a 3D printer which prints
the synthetic bone, to be immediately implanted by
a surgeon.
“It takes only half an hour, max – that’s my
dream,” says Zreiqat. “And we’re not that far from
it, I don’t think.”
Zreiqat has been recognised internationally for her
work, her commitment to promoting both earlyand mid-career researchers, and her championing
of opportunities for women. In March 2018, she
received the New South Wales Premier’s Woman of
the Year Award for her contribution to regenerative
medicine and orthopaedic research.
Zreiqat holds a slew of titles: she’s a Radcliffe
Fellow at Harvard University and Director of the
new Australian Research Council Training Centre
for Innovative BioEngineering, which is focused
on creating new implant technologies. She’s also

and magnesium changed how bone cells behaved
towards it. This work became the precursor to her
revolutionary bone substitute.
In the years after completing her PhD she received
two major government grants. This support,
combined with her boundless ambition, passion and
intellect, propelled her along her career path.

AN UNCONVENTIONAL PATH
Bethlehem-born Zreiqat was once an aspiring
interior designer. “My office doesn’t reflect that at
all,” she jokes. She grew up in Jordan, where she
studied medical sciences; studying interior design
would have meant moving to England.

“I think it’s amazing for the government to put trust
in what [researchers] do and I can only hope the
funding situation will become better and better
in Australia, because we do have the talent,” she
says. “If you look at it per capita, the discoveries [in
regenerative medicine] coming out of Australia I
think are on par with, if not better than, any other
country in the world.”

After completing her biology degree, Zreiqat became
a first lieutenant in the Jordanian army and began
working as a scientific officer at the King Hussein
Medical Centre. While leading a cardiac diagnostic
lab there, she decided it was time to pursue her own
medical research.

In 2006, Zreiqat founded Sydney University’s first
tissue engineering lab where she and her team
continued their work in developing synthetic bone.
The ceramic material has now been successfully
trialed in rabbits and sheep, with human trials
around the corner.

“Opportunities were limited in the Middle East, so
I looked elsewhere, and Australia seemed like an
attractive place. And I wasn’t wrong,” she says, still
thrilled with her adopted country after 27 years.

A TRUE TRAILBLAZER
With ambitious plans to change the world in more
ways than one, Zreiqat isn’t wasting any time.
She has supervised almost 70 PhD, Masters and
Honours students, more than half of whom are
women. In October 2017, during her prestigious

Zreiqat’s PhD investigated how metal implanted in
the body and bombarded with irons such as zinc

fellowship at Harvard, she founded the IDEAL
(Inclusion, Diversity, Equity, Action, Leadership)
Society, which launched on 11 June 2018. This
international network, which has UN support, aims
to improve opportunities and outcomes for women
through education and policy change.
Zreiqat also hopes to travel to remote areas of
Australia to inspire girls to study STEM subjects. “To
change the way women are perceived … that’s my
dream,” she says. “That’s where I would like to leave
a legacy, other than inventing something.”
There’s little danger of Zreiqat not leaving her
mark on the world. Her ultimate vision is to create
a Sydney-based global institute where researchers
from all backgrounds and academic disciplines
come together to solve some of humanity’s
greatest challenges.
“I will recruit all the top-notch young or mid-career
academics to have fun and keep inventing and
discovering for the purpose of humans. It would be a
wonderful, beautiful place …”
Listening to Zreiqat leaves you with very little
doubt that she will achieve each and every one of
her grand visions.
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Read about two
Australians who have
challenged the status
quo and gone on to
excel in their field.
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PEOPLE SEE AUSTRALIA AS
BEING GREEN AND CLEAN,
SO THE PERCEPTION
OF PRODUCTS FROM
A U ST R A L I A I S T H AT
THEY ARE MORE CLEAN
AND GREEN THAN THOSE
FROM ELSEWHERE.

GUT
INSTINCT
AUTH O R: GE O RG I N A SA F E
FI RST P U B LISH E D O N
AUS T RA L IA UNL IM I T ED .C O M

CA R L A OATE S, F O U N D E R
O F TH E B EAUT Y C H E F

– organic food and chemical-free skincare and
personal products – and embracing traditional and
healthy ways of preparing foods, such as the art of
fermentation.”
Fermentation is at the heart of The Beauty Chef,
which had a humble beginning in Oates’s kitchen
when her daughter was suffering some skin issues.

With a philosophy of ‘beauty
begins in the belly,’ Sydney
entrepreneur Carla Oates has
built a global empire based
on powders and potions
designed to improve skin and
health from the inside out.
Her ethos of gut health has
won over legions of fans –
and stockists – around the
world. The Beauty Chef, her
probiotics-and prebioticsbased brand, is manufactured
entirely in Australia.
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Carla Oates was working as a beauty writer when
she began to question the ingredients used by
many of the brands she was featuring.

idea,” Oates says. “But since then, there has been
a paradigm shift in the beauty industry – beauty is
now inner health and inner health is beauty.”

“I became concerned about the amount of toxic
chemicals in skincare, so I started researching
the benefits of looking after your skin with
clean ingredients, predominantly active plant
compounds, that rejuvenate the skin from the
inside out,” she says.
The result of Oates’s research was The Beauty
Chef, which she founded in 2012. The Beauty Chef
originally offered just one product, a powder called
Glow. It contained probiotics, lacto-fermented
ingredients and superfoods, and was designed to
be mixed with water or put into smoothies.

GETTING BACK TO BASICS
Oates is now a leading identity in the $3.7 trillion
wellness industry. Her brand is everywhere: on the
shelves of shops across southeast Asia, in American
and British department stores, and in boutiques
throughout Europe and the Middle East. The Beauty
Chef employs 16 full-time and six part-time staff,
as well as 15–20 contractors, to service demand
from the nutricosmetics industry. The brand’s pills,
potions and powders – which you swallow rather
than put on your face – are forecasted to make $8.5
billion in global sales by 2020.

“When I first launched Glow many people thought
the concept of creating a fermented powder that
you eat to make your skin radiant was an unusual

“There is a wellness revolution happening as people
realise that modern life isn’t so conducive to good
health,” Oates says. “We are going back to basics

“After investigating various studies that looked at
what we eat and how food affects the gut, and the
connection between gut health and skin health,
I put my family on a gut-healing protocol,” says
Oates. “Part of this protocol was the inclusion of
probiotic-rich, lacto-fermented wholefoods. After I
began including these foods regularly in the meals
I cooked for my family – and they overcame the
sulphuric smell of sauerkraut – I noticed a profound
difference in my and my daughter’s skin.”
“When friends started asking me what I was
putting on my skin, as it looked so ‘glowy’, I realised
the power of the gut/skin connection.”
Oates began experimenting with lactofermentation using 24 superfoods, including
macqui berries, zinc and antioxidant-rich grape
skins. Then she put them in a powder and called
it Glow. Body (to support the body), Cleanse (an

alkaline detox aid), Sleep (to induce slumber) and
Antioxidant (to support the immune system),
were among the products that followed, all with
superfood ingredients and all focused on probiotics
and prebiotics for gut and skin health.
“I know it doesn’t sound very glamorous, but the
gut is where the seeds for health and beauty are
planted,” Oates says.
“The skin is a great barometer of what is going
on in the body and can reflect everything from a
deficiency in nutrition to poor gut health. This is
why our philosophy is ‘beauty begins in the belly’.”
CLEAN, GREEN AUSTRALIAN INGREDIENTS
Many of Oates’s products begin with Australian
ingredients, including grains and legumes from a
biodynamic farm in South Australia, and an organic
microalgae from Western Australia.
“We find a lot of customers are intrigued by the
microalgae, because they look up the pink lakes
in Western Australia. They are so beautiful, and
microalgae is the reason they are pink,” Oates says.
The Beauty Chef also works with an Australian
scientist and microbiologist to research gut health,
fermented foods and probiotics for its products,

which Oates is proud to manufacture entirely
in Australia.
“It’s very positively received when we tell customers
we manufacture in Australia. People see Australia
as being green and clean, so the perception of
products from Australia is that they are more clean
and green than those from elsewhere,” she says.
Growing up near Sydney’s Bondi Beach, where
she lives today, played a profound role in shaping
Oates’s vision for The Beauty Chef and her
establishment of the brand in 2012.
“I was very inspired by the natural beauty of
Australia and the benefits of nature for health and
wellbeing,” she says. “Living near the beach is still
very important to me today.”
As for the future of The Beauty Chef, Oates is
keen to cement current markets before courting
new ones.
“There is so much demand for the brand in Europe,
Asia and the Middle East, and every week we get
enquiries from new markets and new stockists,”
Oates says. “We are hoping to spread our wings
further into the world, but we want to make an
impact in our current markets first.”

A U S T R A L I A I N N O VAT E S

|

15

BUSINESS

VOL 7

I WAS BACK I N AUSTR ALIA
R E C E N T LY O N H O L I D AY S
A N D STA RTE D TH I N K I N G
ABOUT HOW MUCH I
WOULD LIKE TO SHOOT
THERE BECAUSE THE
L O C AT I O N S A R E A M A Z I N G
A N D I T ’ S A L W AY S S U N N Y.

MAKING
BEAUTIFUL
MUSIC
(VIDEOS)
AUTH O R: A LEX L A L A K
FI RST P U B LISH E D O N
AUS TRA L IA UNL IM I T ED .C O M

K I N GA B U RZA O N S E T W I TH M A R I N A A N D TH E D I A M O N D S. P H OTO : R E N ROX

O N S E T F O R A M U S I C V I D E O W I TH
AU R O R A . P H OTO : K R I STO F B R A N D L

making amateur videos for her friends, many of
whom were up-and-coming musicians.
“They gave me amazing access and it was very
organic, very intuitive,” she says. “It just sort of fell
into my lap in a way and felt natural. Once I started
doing it, I had more confidence to keep going.”

Director Kinga Burza has
made her mark on the
competitive music video
and commercial film
industry through hard work,
persistence, taking chances
– and a healthy dose of
Australian charm.

As a director of commercials and music videos in
a male-skewed industry, Paris-based Australian
Kinga Burza has leapt over more than her share of
hurdles to achieve success.
While luck and good timing helped launch her career,
a robust combination of hard work and persistence
made her the first choice of various artists such as
Katy Perry, Dua Lipa, Chinese superstar Chris Lee, and
Norwegian newcomer Aurora.
“Nothing can really prepare you for the world
of music videos, so you have to prepare yourself
for being thrown into the deep end,” Burza says.
“When people ask me how to become a director,
there’s no way to really become one, you just have
to be one and hope you get noticed.”

A PROMISING START
A fake-it-‘til-you-make-it approach was a crucial
part of Burza’s early career, though it took some
time for her to find her groove. After moving
to Australia with her Polish parents at just six
months old, she found early success as a model.
This culminated in a post-school gap year in Paris,
where she discovered that she loved being in
creative environments, but hated being told what
to do.
She returned to Australia to study an arts degree –
majoring in theatre and film – at the University of
New South Wales (UNSW). Burza struggled to fit in
until her second year, when she stumbled upon a
filmmaking course that changed everything.
She learnt the basics of shooting and editing,
creating a music video for her final project that she
now wryly describes as “horrible”. She then began
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Burza contemplated continuing to a Masters degree
while working in the local music video industry,
but instead opted to go to London and fuel her
growing ambition.
LEAP OF FAITH
After a stint working as a film production assistant,
and a lucky break winning a paying gig to direct
a rising independent artist’s music video, things
started to change for Burza.
She was soon signed to the prestigious production
company Partizan and directing videos for thenunknown artists including Kate Nash. She was then
handpicked by Katy Perry to direct the video for
Perry’s breakthrough single ‘I Kissed a Girl’.
“I’d only been directing officially through the
production company for a year and suddenly I was
getting commercials and everything just moved
really fast after that,” says Burza.

She quickly became an in-demand director for
both music videos and commercials in the UK, US
and Europe, working with brands as diverse as
Kate Spade, Ellery, Target, VO5, Kelloggs, Chloé and
L’Oréal. Burza’s career has continued to blossom
since moving to Paris to live with her French
husband. Her bright aesthetic has certainly helped
distinguish her directing style, but she credits her
relaxed Aussie approach as being one of the key
elements that sets her apart from her competition.
“Being Australian has helped me, especially here in
Paris, because people are always saying they think
I’m cool to work with and really easygoing,” Burza
says. “But actually, I don’t think it’s necessarily me,
it’s my culture and I think growing up in Australia
makes you more relaxed. I think there’s also
something particular about Australians working
outside Australia, because we have to prove
ourselves even more.”
BALANCING ACT
Burza balances her work with being a mother
to a three-year-old daughter. She’s open about
the challenges connected to her job, which often
requires her to work to absurdly short deadlines

and under extreme pressure. Despite her industry
not traditionally being welcoming to female
directors (who are still few and far between), Burza
ultimately believes her gender was an asset in
getting her career off the ground.
“In the beginning I was unique as there weren’t
that many female directors and, at the time, I think
that worked in my favour because I was a bit of a
novelty,” she says. “But it’s really changing. Now
production companies actually want women, and
people are asking specifically for female directors,
and I get so many more scripts.”
Looking ahead, Burza is eager to continue exploring
her craft. She still has ambitions for her career that
include creating short films and feature films, and
possibly one day putting her mark on the industry
back home.
“I was back in Australia recently on holidays and
started thinking about how much I would like to
shoot there because the locations are amazing and
it’s always sunny,” she says. “Maybe one day I’ll go
back to Australia to work on a narrative project.”
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From cleaning up space
junk to discovering
why frogs are declining
around the world, these
Australians are finding
solutions to global issues.
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A U S T R A L I A H A S A LWAY S
TA K E N A L E A D I N G RO L E
I N TRY I N G TO E STA B L I S H
NORMAL, REASONABLE
B EHAVIOU R ON TH E USE
O F S PAC E .

ON A
MISSION TO
CLEAN UP
S PAC E

TH E E O S SATE L L I TE L A S E R R A N G I N G FAC I L I T Y AT M O U N T STRO M LO

AUTH O R: MA RYA N N E B L AC KE R
FI RST P U B LISH E D O N
AUSTRA L IA UNL IM I T ED .C O M

SATE L L I TE I N O UTE R S PAC E

Professor Craig Smith has been
passionate about astronomy
and science since he was a
child. Now, as CEO of EOS
Space Systems, he’s helping
build giant lasers to save
space debris from collisions
that would cause chaos in
our communication and
navigation systems on Earth.

In 2009, an active Iridium satellite and a dead
Russian satellite crashed into each other, spawning
5,000 bits of space junk, which are all still floating
around up there.

centimetre piece of space junk is enough to destroy
a satellite,” Smith says.

There’s now so much space debris that it could keep
proliferating even if we never launched another
object. That’s how much new flotsam the frequent
collisions between existing debris are creating,
according to Professor Craig Smith, Chief Executive
Officer and Technical Director for EOS Space
Systems says.

“Communication, navigation, earth observation,
timing … all the automatic tellers run off timing
systems created by satellites, so if the satellite
navigation sites went down, for example, all the
banks would be crippled,” he says.

Increased space debris boosts the possibility of
damage to space vehicles, shuttles and satellites, as
orbits get more crowded. In 2014, the International
Space Station had to move three times to avoid
lumps of space debris.
“These things are travelling at 30,000 kilometres
an hour, so even a collision with a very small one-

20

And satellites play a role in almost everything we
do these days.

Smith and his team at EOS Space Systems have
developed a laser tracking system – the only one
of its kind – which allows them to monitor space
debris much more accurately. If they see chunks are
on a collision course, they can intervene.
ONE PUSH IS ALL IT TAKES
“We’re building very big lasers which are strong
enough to nudge space debris into a different

orbit,” says Smith, who is a physicist. “The laser
puts out a very concentrated stream of light. Light
has energy and it has momentum and when that
light hits an object, all that energy is absorbed into
the target. Effectively, it has a push.”

GROWING AMOUNT OF SPACE JUNK
Smith estimates there are 20,000 bits of space
debris currently being tracked. This includes
everything from fragments of astronauts’ clothing
to remnants from launch vehicles.

TAKING OUT THE TRASH
Space remains a passion for Smith – “Since I was a
kid I’ve been interested in astronomy and science” –
so he’s particularly pleased that Australia now has
its own space agency.

“It’s a small but measurable and predictable force,
and because we can track things accurately, we only
need a small push to make things miss each other.
They sort of pass like two ships in the night and noone’s the worse for wear.”

“The first satellite, Sputnik, was launched in 1959
and ever since then we’ve been leaving stuff
up there,” Smith says. “Prior to then, space was
pristine: there was no space junk.

“Australia has always taken a leading role in trying
to establish normal, reasonable behaviour on the
use of space,” he says. “We are world leaders in
the downstream use of space information, such
as meteorology and geoscience. Now we have a
focal point for collaboration, leadership, guidance,
monitoring and regulation.”

Radar systems were previously used to track debris
but are less accurate than EOS’s lasers, failing to
register objects below a certain size (about 10
centimetres).
“With the invisible light that we use, we can see
much smaller things, we can go down to two
centimetres,” Smith says.
EOS has been building laser systems to track satellites
for about 30 years. The company was spun out of an
Australian government geodetic ranging program by
Group CEO Ben Greene and three other colleagues. It
now counts governments in Japan, the US and Europe,
as well as international space agencies, satellite
owners and defence agencies, as clients.
Satellite owners rely on EOS’s pinpoint tracking to
tell them how high the collision threat is. They then
make an informed decision about whether to move
their satellite out of harm’s way.
“Often satellites just go off the air, and you’re never
quite sure if it’s been hit by space debris or it’s just
died spontaneously. It’s probably 50-50,” Smith says.

“There’s enough up there now that it’s a selfperpetuating problem,” he says. “We need to stop
collisions and then start bringing down some of
the junk.”
“The oceans will probably recover if we stop polluting
them, but space will not recover on its own.”
Over the years EOS has evolved from just space
tracking. It now builds telescopes and observatory
systems that are used around the world. It also
manufactures remote-control weapon stations for
armoured vehicles, where a person safely controls
the weapon from inside the vehicle using a joystick.
Smith says this is a very successful component of
the business today, with armed forces in Australia,
Europe, Singapore and the Middle East using the
weapon stations.
“We’re a state-of-the-art company,” Smith says.
“We look for niches that people haven’t yet
identified and develop a product so that by the
time the customer realises they have a problem,
we’ve got the solution.”

Smith firmly believes we can fix the space debris
problem, despite more frequent crashes anticipated
between tracked objects and an estimate
suggesting that debris will triple by 2030.
“We just have to have the will and show the leadership
to make it happen,” he says. “The issue is not to take
ourselves back to the Stone Age and stop doing things
but to find new technologies to clean it up.”
“We have one solution but there surely are others.”
Smith is confident that awareness is growing about
the dangers of space debris, and more companies
are stepping into the fray.
“If it’s going to make space clean again, then the
more people working on it the better.”
What about using space harpoons, robot arms and
giant nets to snag space junk and drag it back to
Earth? Smith is all for it, although his solution is much
simpler: “Just make it an offence to dump in space.”
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Dr Lee Berger solved
the global mystery of
disappearing frogs and
challenged paradigms about
wildlife health, all in the
course of her PhD.

Starting in the 1970s, frogs started to disappear
from their pristine habitats in Queensland and
Central America.
Whole species vanished. There was worldwide
concern. Was it pollution or UV from the hole in
the ozone layer? Were frogs the ‘canary in the coal
mine’? Would we be next?
Berger and her mentors thought that an introduced
infection such as a virus could explain the pattern
of declines. The dogma of the time was that
infectious diseases don’t cause extinctions. We now
know they do, thanks to Berger.
She didn’t find a virus but a fungus, growing on the
skin of sick frogs. This chytrid fungus is now known
to be the cause of a global mass extinction of
frogs. The populations of hundreds of species have
declined, and at least six species have disappeared
altogether in Australia.
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It took over a decade of research and debate to
persuade the sceptics. Today, quarantine protocols
recognise the threat of disease to biodiversity.
Recovery programs are designed to reduce infection
risk, and wildlife health experts are alert to the
spread of disease, which has caused problems in
bat and salamander populations in recent years.
The gastric-brooding frog, whose babies were
raised in their mother’s stomachs, were last seen in
the wild in 1981 and are now listed as extinct. They
were one of six Australian species to disappear
between the 1970s and the 1990s. Around the
world, hundreds of frog species declined over the
same period and today, iconic frogs such as the
southern corroboree frog are also threatened.
Thanks to Berger and her colleagues we now know
what’s happening, but we’re still struggling to save
the remaining frogs.

When the first reports of frogs disappearing
from high altitude rainforests in Central America
and Queensland emerged, there was global
concern. Wildlife conservation experts focused
on environmental factors. But Dr Rick Speare, a
Townsville medical doctor and vet, thought they
were looking for the wrong culprit. He suspected
that an infectious disease was responsible, predicted
where it would turn up next, and persuaded Berger
to join the hunt.
Together, they found sick and dead frogs and took
samples. Berger took the samples to the CSIRO
Australian Animal Health Laboratory in Geelong,
a fortress of biosecurity where emergency disease
threats – such as foot-and-mouth disease, rabies,
and the Hendra virus – are detected.
Berger’s mission was to find the virus responsible
for the frog deaths. But she couldn’t find a virus.

Instead she found a fungus new to science on the
skin of the sick frogs. And in 1997, she showed that
this chytrid fungus was killing them.

has generously shared methods and fungal cultures
worldwide to ensure rapid progress in disease
responses.

Her discovery was greeted with scepticism. The
scientific dogma then was that infectious diseases
didn’t cause extinctions, and that some animals
would have resistance and recover. Over the next
decade, Berger gathered more evidence with a
team co-led by her husband Lee Skerratt and the
physician Rick Speare. They explained why frogs
were dying from the skin infection, and showed
that the fungus thrived in cold habitats and high
altitudes. Other researchers then confirmed
that the fungus was present in sick frogs around
the world.

Thanks to her persistence, we now know that
wildlife diseases pose a threat not just to individual
animals, but to whole species. That knowledge has
changed global conservation practices. In recent
years, declines of salamanders and bats have been
attributed to infectious agents.
Berger’s discovery came too late for many frog
species around the world now thought to be
extinct, but she and her team are working on
ways to protect frogs in the future. This includes
biosecurity recommendations, and improving the
success of reintroduction programs.

Berger’s original paper has now been cited more
than 1,800 times and sparked hundreds of papers
and research careers devoted to the problem. She
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Two businesses have
discovered innovative
ways to make plants virus
resistant and internet
connections faster.

TH R E E CA P E S TR AC K , TA S M A N I A
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For creating and
commercialising the
technologies underpinning
the global internet, Dr Simon
Poole, Mr Andrew Bartos,
Dr Glenn Baxter and Dr
Steven Frisken received the
AUD250,000 Australian Prime
Minister’s Prize for Innovation.
Their company, Finisar
Australia, is based in Sydney.
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Finisar have created technologies that make global
internet connections faster and more efficient.
About half of the world’s internet traffic travels
through devices developed by the team and made
in Sydney.
The internet we use is carried by optical fibres that
link continents, countries and cities. Once, the speed
and volume of internet traffic was limited by the
need to convert data from light to electrical signals
for switching and processing. To tackle this problem,
the Finisar team created light-bending switches
using prisms, liquid crystals and silicon, which
dramatically improved the capacity and reliability
of the internet. One switch can handle a million
simultaneous high-definition streaming videos. The
team are now working on boosting the capacity of
their devices further to meet the demands of 5G and
the Internet of Things.

In 1666, Isaac Newton used a prism to split white
light into its constituent colours. Today, a small
optical device invented in Sydney uses high-tech
prisms to split light into more than 100 coloured
beams, and switch them from one optical fibre
to another. This allows the devices to handle 10
terabits per second.
Finisar’s Flexgrid Wavelength Selectable Switches
are used by the world’s major telecommunication
companies wherever people need high-speed
internet and mobile phone access – whether they
are in Sydney, New York or the jungles of Peru. The
switches allow optical fibres – once used only for
the inflexible long-haul conduits joining cities and
countries – to handle data more nimbly, and to
become more efficient and reliable.
Finisar’s devices have made fibre optics cheap to
use over short connections and allowed internet

traffic to grow in volume and drop in price. By
carrying many signals concurrently and switching
rapidly between fibres, they have transformed
point-to-point optical fibres into adaptable mesh
networks. The switches are controlled by software,
letting network managers rapidly reroute traffic
when there’s a network fault. The Flexgrid concept
has also been adopted into international standards.
The patented technology was created by a team of
four engineers in Sydney who thought they could
beat the world’s biggest telecommunications
companies in solving a problem that was holding
back the growth of the internet.
Back in 2001 the capacity of the internet was
limited. Optical fibres carried data from point to
point ¬– from Sydney to Los Angeles, or Melbourne
to Canberra – and plugged into slower electric
signal networks for local connections.

“We could see that there was huge scope for optics
in the network, as a lot of other people could,” says
Andrew Bartos.
“But we could see that the networks were too
inefficient, too inflexible. So, we took a contrarian
view. We looked for something completely
different, something unorthodox, and we came up
with this idea.” The initial inspiration came from a
data projector that used a technology called Liquid
crystal on silicon (LCoS).
“This technology was great for projecting images
up onto a screen and I thought I could see a way
that we could use it to project different colours of
light into different fibres,” Steven Frisken says.
“That set us on the path to creating an optical
wavelength switch.”

Simon Poole says there were problems with both
capacity and reliability.

The device has three major components: a prism
that divides the light into many different colours, a
LCoS chip that steers the light into different optical
fibres, and algorithms that manage the device.

“Large companies were spending billions of dollars
looking for solutions. The four of us had all worked
in optics, and we were looking for something to
contribute after the dot-com collapse,” he says.

It took a significant effort to persuade their
customers – networking equipment manufacturers
that incorporate Finisar switches – that a small
company in Sydney could take on a problem this

big. Members of the team spent a lot of time flying
not just to customers but also to end users, the
telecommunications companies who worked with
the devices in their networks.
The company was originally called Engana. Today
it is part of Finisar, a Nasdaq-listed company in
the US. They have 230 people at their Sydney base,
where they design, assemble, sell and support
the devices with the aid of teams in China, Korea
and America. All devices are exported from
Australia for integration into systems sold by
telecommunication companies worldwide.
The Finisar team aren’t done innovating. They’ve
recently introduced a product that not only
switches light in networks but also measures signal
quality, and they’re continuing to work on ways of
pushing more data through optical fibres.
The team’s innovations and mentoring are seeding
a new generation of optics-based companies,
including Cylite, which is developing eye care
diagnostics, Baraja which focuses on autonomous
vehicles, and Terra15 which is exploring
geophysical sensing.
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production, consumer and disease resistance
traits,” Ruddle says.
“Let’s say there’s a trait of salt tolerance in maize corn. If
we know that trait sequence, we can look in a vegetable
crop, say tomato, and replicate that gene sequence
using the tomato’s own genome. We can replicate the
foreign trait without introducing anything foreign.

Plant breeding technology
developed at the University of
Queensland is producing crops
that can resist viruses and
introduce other economically
valuable traits, a development
that could have an enormous
impact on world food
production.

Many of the world’s crops may soon be able to
fight off viruses without needing chemical sprays,
thanks to a plant breeding technology developed
at the University of Queensland.
With two research collaborations between
multinational corporations already under its belt
and a green light from United States regulators,
Nexgen Plants believes it can have a huge impact
on the multibillion-dollar global problem of viral
crop disease.
Integral to the technology’s potential is the
introduction of virus resistance and other traits by
manipulation of the plant’s existing genetics.
“We’re not introducing any foreign DNA,” Nexgen
Company Director Brian Ruddle explains. “This
makes things much easier from a regulatory point
of view. We’re replicating natural breeding but
doing it quicker and in a more targeted way.
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“The Nexgen technology can also be used to
introduce other economically important traits into
crops around the world, including drought and salt
tolerance, pest and disease resistance, and improved
productivity. This technology will reduce the need for
spraying and reduce wastage. A lot has been written
about how we have to enhance the world’s food
production. This could have a large impact.”
LEADING LABS
A University of Queensland team led by Professor
Peer Schenk developed the first Nexgen technology
in 2009, after identifying RNA molecules used by
viruses to modulate the plant.
The researchers looked at ways of using this
discovery to breed virus resistance into plants.
“Based on the successful virus resistance work,
they came up with an intragenic breeding
approach that could be applied to different

“We have produced heart-shaped tomatoes,
increased anthocyanin (pigment) levels to create
purple tomatoes and produced virus-resistant
tomatoes. Now we are focusing on salt tolerance
and increased aromatics in rice. There’s a whole
range of different applications.”
Rice, corn and tomatoes are, incidentally, among
the world’s major food crops.
After Professor Schenk’s breakthrough, the
University of Queensland’s commercialisation
entity, UniQuest, provided proof-of-concept funding
and began to turn the research into reality.
An Australian Government grant in 2012
facilitated Uniquest’s packaging and pitching of
the commercial opportunity. This was followed
by funding from Australian venture capital firms
Yuuwa Capital and Uniseed, which enabled
UniQuest to form Nexgen Plants.

“The company would not have been formed
without the expertise of Australian research,”
Ruddle says.

“So far we’ve mostly worked with tomatoes,
potatoes, sorghum and rice, but we’re expanding
the program out into a range of other crops.”

MULTINATIONALS GET ON BOARD
Nexgen soon had two big international
collaborative research and development projects:
one with a food and beverage multinational,
involving the identification of virus trait targets
for a crop and another with the agribusiness
multinational Syngenta.

THINKING GLOBAL
With the Australian Office of the Gene Technology
Regulator currently reviewing whether new
gene technologies such as Nexgen, CRISPR and
TALENs should be subject to the same regulatory
demands as GM techniques, Nexgen has its sights
set firmly overseas.

“The focus is to get virus resistance into Syngenta’s
elite lines for a particular vegetable crop,”
Ruddle says.

“Initially the US is the focus, then we will
potentially spread into Southeast Asian, African
and some European countries,” Ruddle says. “It’s
wait-and-see for us in Australia.”

Nexgen received a vital boost in March 2018 when
the United States Department of Agriculture
(USDA) ruled that the technology was not genetic
modification (GM).
With Nexgen classified as a non-GM technology
and spared the time and expense of GM regulatory
demands – in the United States at least – it can
now focus on further commercial deals.
“The next step is engaging with plant breeders to
identify which traits are of interest, then working
with these plant breeders so they can introduce
those traits into their crops,” he says.

A further AUD3 million round of funding in 2018
– half from existing investors and half from the
Queensland Government’s Business Development
Fund – is helping Nexgen ramp up its business
development focus.
Australia’s agtech start-ups are attracting more
and more international attention, Ruddle says.
“Australia’s reputation in agtech is growing, and
investors and multinationals are increasingly
reviewing Australian technologies.”
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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

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:

AUD3 MILLION

AUD100,000

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.

