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MEDIA RELEASE
Strictly embargoed until 8am AEST Friday 18 September

AUSTRALIA LANDS PRESTIGIOUS GLOBAL ‘Ig NOBEL’ AWARD
WEIRD SCIENCE – GOOD VIBRATIONS: THE WORM TURNS FOR NEUROSCIENCE
Vibrating a slightly inebriated earthworm on a sub-woofer speaker in a rural Victorian backyard shed has not only
helped to land Australia one of the world’s most popular science prizes, it may radically change our understanding of
how the brain functions – and how to interact with it.
The worldwide Ig Nobel awards (for improbable research) have been running out of Harvard University since 1991
and “first make people laugh, and then make them think."
Dr Ivan Maksymov of Swinburne University of Technology is a researcher and an associate investigator with the
Centre for Nanoscale BioPhotonics (CNBP) and his out-of-the-box approach has seen him awarded one of the world’s
ten ‘Ig Nobel’ awards to be presented this year. Maksymov and fellow-collaborator Andrey Pototsky, from the
Department of Mathematics at Swinburne, have won the Ig Nobel in Physics.
Their work was inspired by a hypothesis from a Danish scientist that the brain not only functions using nerved-based
electric pulses, but also acousto-mechanical (or sound wave) signals. As a result of the vibrating worm experiment in
the backyard shed, potential new ways of dealing with the brain can be explored. The experiment shifted to the
shed, due to the COVID lockdown in Victoria.
“I was very fortunate to join the Centre for Nanoscale BioPhotonics (CNBP) because I was inspired and encouraged
to put forward ‘wild ideas’ and conduct pioneering research,” notes Dr Maksymov.
“Earthworms were used because they are cheap, don’t require ethics approval, and their axons are somewhat
similar to mammalian nerve fibres. Plus, one can easily anaesthetise a worm using vodka.”
➢ Physicist Maksymov began his work at the Centre for Nanoscale BioPhotonics as a postdoc, where the idea
to use earthworms was suggested. He then moved to Swinburne as an Australian Research Council Future
Fellow and collaborated with mathematician Andrey Pototsky. See the research paper here
➢ Their work was first presented to Australian-based and international neuroscientists, and was soon
generating international interest through popular science blogs.
➢ Dr Maksymov’s early experiments involved imploding (collapsing violently inwards) a gas bubble near a
nerve fibre to verify the hypothesis on sound wave impulses. As Dr Maksymov notes “imploding a bubble in
water or another liquid results in shock waves, emission of light and gas temperatures similar to those on
the surface of the Sun. Needless to say, I have my private experimental set-up in my shed for such
implosions!”
➢ The 30th Ig Nobel Awards have been made at Harvard University, and are designed to recognise
achievements that “first make people laugh, and then make them think." The awards showcase creative and
different approaches to solving serious and complicated problems. See more on the awards here
<END>
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ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence led by the
University of Adelaide, with research focussed nodes also at Macquarie University, RMIT University, Griffith
University and UNSW. A $40m initiative, the CNBP is focused on developing new light-based imaging and sensing
tools, that can measure the inner workings of cells, inside the living body. http://cnbp.org.au/

MEDIA CONTACT:
Dr Ivan Maksymov is available to discuss his Ig Nobel award-winning research. To arrange an interview time, contact
imaksymov@swin.edu.au or phone 0468 712 093.
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Media briefing
Tiny tech takes on big fakes
High-end brands could soon win the fight against cunning knock-offs, as Australian scientists
create the most powerful anti-counterfeit weapon yet.
‘Timecoded nanoparticles can be applied to metal, glass, plastic, paper — almost any
material — which makes these materials impossible to counterfeit,’ said physicist Prof Jim
Piper, leader of the Macquarie University node of the Australian Research Council Centre of
Excellence for Nanoscale BioPhotonics.
Timecoded nanoparticles are a world-first. The nanoparticles themselves are tiny; around
10,000 times smaller than the width of a human hair. They have a codable core and emit
light that is programmed with colour and time codes, which gives them a unique ID. This
provides an unbreakable physical-to-digital link for products.
Prof Piper’s team recently joined forces with MOS Technologies to refine the mass
production and cost-effective application of this new technology. The 3-year, million-dollar
project was made possible with a grant from the Australian Research Council.
The technology can be hidden in plain sight: blended into the invisible inks used to label
high-value exports such as meat products, wines, cosmetics and other luxury items.
Globally, product substitution and counterfeiting are a multi-trillion-dollar problem.
‘According to a Food Innovation Australia report, the overall cost of food and wine fraud for
Australian exporters in 2017 alone was estimated at $1.7 billion,’ said Dr Tom McGregor,
general manager of MOS Technologies.
The nanoparticles react when a reader, similar to the handheld scanners at the
supermarket, shoots an invisible laser at them. The particles become excited by the light,
and glow. When the laser is switched off the glow starts to decay. It’s this latter feature that
is timecoded.
‘We can engineer the time over which the glow decays,’ Dr McGregor said. ‘For example, we
can program 1 dot in the code to decay over 1 millisecond, and another dot for half a
millisecond, and so on. This gives the nanoparticles quite complex features.’
And since there is an infinite variety and combination of timecodes, this sets the barrier too
high for forgery.
‘This is not the case with barcode technologies where scanners can be fooled, or ‘spoofed’
by simply presenting a photo of a product’s barcode to a scanner. Our code can eliminate
the faking of the presence of a product,’ Dr McGregor said.
The project brings together optical physicists, materials and optoelectronic engineers, as
well as physical and polymer chemists.
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‘Making these nanoparticles is one thing,’ Prof Piper said. ‘But putting them into polymers
and inks is quite another, as is meeting certain conditions required for ink-jet printing — the
full implementation of the timecoding approach.’
Ultimately, the outcomes of the project can help increase the value of products — including
Australian exports — that are at risk of product substitution and counterfeit.
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence
led by the University of Adelaide, with research focussed nodes also at Macquarie University, RMIT
University, Griffith University and UNSW. A $40m initiative, the CNBP is focused on developing new
light-based imaging and sensing tools, that can measure the inner workings of cells, inside the living
body. http://cnbp.org.au/

MEDIA CONTACTS:
LJ Loch 0488038555 or lj@stemmatters.com.au
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MEDIA RELEASE
For 1 October 2019

Cell surface sensors could advance precision medicine
Researchers have found a way to identify multiple cell signalling proteins using a single cell rather than the
billions of cells used previously.
The new measurement technology, developed by researchers at the ARC Centre of Excellence for
Nanoscale Biophotonics, brings precision medicine a step closer.
“Cells secrete various messenger molecules, such as cytokines. They may indicate the presence of a disease
or act as a driver of key therapeutic effects,” says Dr Guozhen Liu, lead author of paper detailing the
technology.
The method, termed OnCELISA, uses antibodies attached on specially engineered cell surfaces to capture
cytokine molecules before they have a chance to disperse away from the cell.
The secreted messenger proteins such as cytokines are reported, at the single cell level, by using
fluorescent magnetic nanoparticles.
Cytokines secreted from cells play a critical role in controlling many physiological functions, including
immunity, inflammation, response to cancer, and tissue repair.
The OnCELISA system can be used for ultrasensitive monitoring of cytokine release by individual cells, and it
can also help discover cell populations with therapeutic value.
“The ability to identify and select cell populations based on their cytokine release is particularly valuable in
commercial cell technologies and it can help develop unique products, such as future non-opioid pain
relief” says Dr Liu.
“Importantly, our design uses commercially available reagents only, so it can be easily reproduced by
others,” she adds.
While the published work focuses on specific proinflammatory cytokines IL-6 and IL-1β, the method is
potentially suitable for a broad range of other secreted proteins and cell types.
The new technique represents an advance on traditional methods such as the enzyme-linked
immunosorbent assays (ELISA) that detect average levels of secreted molecules from cell ensembles.
The OnCELISA takes the ELISA approach to its absolute extreme, by detecting cytokines on the surface of
individual, single live cells.

The publication has been reported by prestigious iScience journal and can be found at
https://www.sciencedirect.com/science/article/pii/S2589004219303578.
Dr Guozhen Liu and Professor Ewa Goldys are available for interview.
Dr Liu is an ARC Future Fellow and Senior Lecturer at Graduate School of Biomedical Engineering at UNSW
Sydney.

Professor Ewa Goldys is a professor in the UNSW Graduate School of Biomedical Engineering and founding
Deputy Director of the ARC Centre of Excellence for Nanoscale Biophotonics.
The project was conducted through the ARC Centre of Excellence for Nanoscale Biophotonics with
researchers from Macquarie University, RMIT University, the University of Adelaide and the South
Australian Health and Medical Research Institute contributing to the project.
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ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence led by
the University of Adelaide, with research focussed nodes also at Macquarie University, RMIT University,
Griffith University and UNSW. A $40m initiative, the CNBP is focused on developing new light-based
imaging and sensing tools, that can measure the inner workings of cells, inside the living body.
http://cnbp.org.au/

MEDIA CONTACTS:
LJ Loch 0488038555 or lj@stemmatters.com.au
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MEDIA RELEASE
For 19thAugust, 2019

uSEE breakthrough unlocks the nanoscale world on
standard biology lab equipment
The ability to observe how life works at a nanoscale level is a grand challenge of our time.
Standard optical microscopes can image cells and bacteria but not their nanoscale
features which are blurred by a physical effect called diffraction.
Optical microscopes have evolved over the last two decades to overcome this diffraction
limit; however, these so-called super-resolution techniques typically require expensive
and elaborated instrumentation or imaging procedures.
Now, Australian researchers from the ARC Centre of Excellence for Nanoscale BioPhotonics
(CNBP) report in Nature Communications (https://doi.org/10.1038/s41467-019-11603-0) a
simple way to bypass diffraction limitations using standard optical imaging tools.
Lead authors Dr Denitza Denkova, and Dr Martin Ploschner say, “Working closely with
biologists has inspired us to look for a solution that can transform super-resolution from a
complex and expensive imaging method into an everyday bio-imaging technique.”
Dr Ploschner explains how the technique works: “We have identified a particular type of
fluorescent markers, so-called upconversion nanoparticles, that can enter into a regime in
which light emitted from the particles grows abruptly – in a super-linear fashion – when
increasing the excitation light intensity. Our key discovery is that if this effect is exploited
under the right imaging conditions, any standard scanning optical microscope can
spontaneously image with super-resolution.”
“While we have chosen to demonstrate this upconversion super-linear excitation-emission
(uSEE) on one of the most commonly used types of optical microscopes – a confocal
microscope – practically any type of scanning microscope or microscope involving
variations in the illumination intensity can benefit from this spontaneous improvement of
the resolution.”
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Dr Denitza Denkova says the uSEE approach improves the resolution beyond the diffraction
limit simply by reducing the illumination intensity.
“Our approach works in the opposite direction to all other existing super-resolution
methods; the lower the laser power, the better the resolution and the lower the risk of
photo-damage to the bio-samples,” she says.
“Best of all, super-resolution can be achieved without setup modifications and image
processing. Thus, this method has the potential to enter any biological lab, at practically
no extra cost.”
“The value of our work is in realising the technique, for the first time, in a 3D biological
setting, using biologically convenient particles. We suggest a modification of the
composition of the nanoparticles and the imaging conditions, which triggers the
spontaneous super-resolution to occur under a practically relevant microscopy
configuration. We also develop a theoretical framework which allows end-users to adjust
the particle composition and the imaging conditions and achieve super-resolution in their
own laboratory setting.”
“Our work enables microscopists to look in a new way with their existing tools.”
CNBP node leader at Macquarie University, Professor James Piper AM, who is also an
author on the paper, says the concept has been around for a while, but its practical
realisation was elusive due to the need to combine the distinct research fields of biology,
material science, optical engineering and physics.
“CNBP offered an ideal meeting platform for scientists with diverse expertise to join
forces and take the idea from the drawing board to a practical imaging tool,” Professor
Piper says.
CNBP scientists affiliated with Macquarie University, RMIT University, and Griffith
University worked on the project.
<ENDS>
RESEARCH PAPER: https://doi.org/10.1038/s41467-019-11603-0
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IMAGES AVAILABLE:

Figure caption: uSEE microscopy: Employing super-linear emitters (upconversion nanoparticles) in
standard confocal microscopy can result in spontaneous 3D super-resolution imaging. Importantly
for biology, and opposite to all other super-resolution techniques, the achieved sub-diffraction
resolution is higher for lower excitation powers.

ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence led by the University of Adelaide, with research focussed nodes also at Macquarie
University, RMIT University, Griffith University and UNSW Sydney. A $40m initiative, the CNBP is
focused on developing new light-based imaging and sensing tools, that can measure the inner
workings of cells, inside the living body. http://cnbp.org.au/
MEDIA CONTACTS:
LJ Loch 0488038555 or lj@stemmatters.com.au
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MEDIA RELEASE
3rd of July, 2019

Highly sensitive detection method puts Staphylococcus aureus up in
lights
A fast, definitive and highly sensitive detection method for pathogenic Staphylococcus aureus (S.
aureus) has been developed – and its versatility means it can be used across multiple other diagnostic
options that requires identifying the intra/extra cellular RNA or single-stranded DNA sequences of
specific organisms or cells.
Time-Gated Luminescent in Situ Hybridization (LISH) involves the joining of a luminescent DNA probe
to a specific target nucleic acid (RNA or genomic DNA) within a cell. Time-Gated microscopy imaging
eliminates the inherent natural fluorescence background signal usually emitted by biological samples
so that the luminescence from the labelled RNA/DNA stands out with high contrast.
Reported in the journal ‘Molecules’, the innovative approach relies on direct attachment of a single
TEGylated Europium chelate to DNA that binds to intracellular rRNA and is then detected using the
LISH technique. Researchers at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) tied
the probe to S. aureus and then used LISH to differentiate it from the closely related but less
pathogenic Staphylococcus epidermidis. The ability to rapidly and accurately identify S. aureus is
essential for appropriate use of antibiotics and timely intervention for infection control in patients
and those at risk including the elderly.
“After short excitation, the long-lived luminescent emission from the labelled DNA probe can be
detected without interference from natural background fluorescence from the biological sample,”
says Dr Nima Sayyadi, Research Fellow at the Macquarie University node of the CNBP and lead author
on the paper.
“This allows us to find the “needle in the haystack” because only the “needle” lights up. While our
approach does not as yet enable drug resistance strains to be separately identified, this is subject to
ongoing research.”
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The most practical approach currently for S. aureus identification in hospital first requires the culturing
of cells for at least half a day to 2 days to provide a positive infection result in a blood specimen and
then a series of tests which are performed and completed manually by a technician with the results
usually taking a day or two. This new approach allows detection of the organism in less than 2 hours.
Project Lead and CNBP node leader at Macquarie University, Professor James Piper AM, who is also
an author on the paper, says the LISH approach can also be used to label antibodies and molecules as
well as DNA, unleashing a range of applications. The use of these technologies is central to rapid
detection of infectious disease.
“We’ve also done work in prostate cancer and bladder cancer where the target cell can be quickly and
easily identified in urine samples,” he says.
“CNBP is successfully undertaking highly innovative and transformational research in luminescence
based detection of single cells in human body fluid samples and we are now seeking to further develop
real world applications to benefit the health of the community.”
CNBP scientists affiliated with Macquarie University worked on this break-through development.
<ENDS>
RESEARCH PAPER:
Time-Gated Luminescent in Situ Hybridization (LISH): Highly Sensitive Detection of Pathogenic Staphlyococcus
aureus

https://www.mdpi.com/1420-3049/24/11/2083?type=check_update&version=1
IMAGES AVAILABLE:

Figure 1. Both S. aureus and S. epidermidis exposed to luminescent DNA probe. The probe aligns with S. aureus
rRNA and has mismatches to the S. epidermidis rRNA. Consequently, labelled S. aureus cells illuminated under
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TGL microscopy (top right image) verses not labelled S. epidermidis (bottom right image); Left images are the
bright field of microscope slides.
Images of Dr Nima Sayyadi:

https://flic.kr/p/2gcdsSz
https://flic.kr/p/2gcdsYB
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence led by the
University of Adelaide, with research focused nodes also at Macquarie University, RMIT University, Griffith
University and UNSW Sydney. A $40m initiative, the CNBP is focused on developing new light-based imaging and
sensing tools, that can measure the inner workings of cells, inside the living body. http://cnbp.org.au/
MEDIA CONTACTS:
LJ Loch 0488038555 or lj@stemmatters.com.au
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MEDIA RELEASE
www.cnbp.org.au
29thApril, 2019

In-body fibre optic imaging to go 3D
An advanced new method has been developed by researchers that may open the door to
3D microscopy in hard-to-reach areas of the human body.
It sees the successful miniaturization of a 3D imaging technique called ‘light field
imaging’, taken to extreme new levels, making in-body application possible. It could find
significant application in diagnostic procedures called optical biopsies, where suspicious
tissue is investigated during medical endoscopic procedures.
Reported in the journal ‘Science Advances’, the innovative imaging approach was reported
by researchers at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP).
"Until now, light field imaging has only been possible with relatively bulky hardware, such
as camera arrays or modified consumer cameras," says Dr Antony Orth, project lead and
Research Fellow at the RMIT University node of the CNBP.
"Rather than attempt to shrink existing systems, we realized that the optical fibre bundles
routinely used for microendoscopy were already suitable light field imaging devices
themselves."
Optical fibre bundles are collections of tens of thousands of microscopic optical fibres.
Each fibre in the bundle acts like a pixel in a camera, resulting in a 2D image being
transmitted through the fibre bundle.
In addition to recording a 2D picture, light field imaging systems also measure the
incoming angles of all the light rays in the picture. With this information, the picture can
be mapped in stereo 3D, in the same way that humans perceive depth.
“The main challenge is how to record this often-elusive angular light ray dimension,” says
Dr Orth.
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“The key observation we made is that light ray orientation information is actually
transmitted by the optical fibre bundle microendoscope – you just need to know what to
look for and how to decode it."
“When you look closely at light emerging from each microscopic optic fibre, you find that
it does so in a pattern that depends on its input angle.”
“With the right mathematical framework, we can decode these patterns, turn them into a
light field, and do all the amazing things you can do with light fields such as refocusing,
depth mapping and stereo 3D visualization.”
Dr Orth believes that the light field technology has the potential to bring a whole new
depth dimension to optical biopsies. This is where suspect tissue is examined without a
sample having to be taken from the patient.
“This will make optical biopsies more informative while simultaneously improving
microendoscope ease of use since we can retroactively refocus out-of-focus images,” he
says.
“We’re currently talking with physicians about how best to test our technique in the
clinic, and identifying the medical procedures most likely to benefit from 3D visualization
at the microscale.”
CNBP scientists affiliated with RMIT University, Macquarie University and Swinburne
University of Technology worked on this break-through imaging development.
<ENDS>
RESEARCH PAPER:
Optical fiber bundles: ultra-slim light field imaging probes.
http://doi.org/10.1126/sciadv.aav1555

IMAGES AVAILABLE:

Dr Antony Orth (landscape) - https://flic.kr/p/23by9fh
Dr Antony Orth (portrait) - https://flic.kr/p/24dxwR9
Modal structure in optical fiber bundles captures light field information (1).
https://flic.kr/p/24StBHV
Modal structure in optical fiber bundles captures light field information (2).
https://flic.kr/p/2e69s3c
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Modal structure in optical fiber bundles captures light field information.
VIDEO AVAILABLE:
In-body fibre optic imaging to go 3D https://www.dropbox.com/sh/9bvnid7thzcnna9/AADYZtKf8yUn8d69nrW-F8F7a?dl=0
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence led by the University of Adelaide, with research focussed nodes also at Macquarie
University, RMIT University, Griffith University and UNSW Sydney. A $40m initiative, the CNBP is
focused on developing new light-based imaging and sensing tools, that can measure the inner
workings of cells, inside the living body. http://cnbp.org.au/
MEDIA CONTACTS:
Tony Crawshaw
Communications and PR
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402770403
tony.crawshaw@mq.edu.au
Dr Antony Orth
CNBP Research Fellow
RMIT University
+61 3 9925 3405
0477877303

antony.orth@rmit.edu.au
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MEDIA RELEASE
www.cnbp.org.au
Fri 22nd March, 2019

Automated detection of eye surface cancer
Researchers have developed a new automated non-invasive technique for diagnosing eye surface cancer
(ocular surface squamous neoplasia or OSSN). The technique has the potential to reduce the need for
biopsies, prevent therapy delays and make treatment far more effective for patients.
Reported in a clinical journal ‘The Ocular Surface’, the innovative method comprises the custom-building
of an advanced imaging microscope in association with state-of-the-art computing and artificial
intelligence operation. The result is an automated system that is able to successfully identify between
diseased and non-diseased eye tissue, in real-time, through a simple scanning process.
“Clinical symptoms of OSSN are known to be variable and in early stages can be extremely hard to detect
so patients may experience delays in treatment or be inaccurately diagnosed,” says Mr Habibalahi,
Researcher at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) and lead scientist on the
project.
“The early detection of OSSN is critical as it supports simple and more curative treatments such as
topical therapies whereas advanced lesions may require eye surgery or even the removal of the eye, and
also has the risk of mortality,” he says.
What Mr Habibalahi and the research team have developed is a technological approach that utilises the
power of both microscopy and cutting-edge machine learning.
“Our hi-tech system scans the natural light given off by specific cells of the eye, after being stimulated
by safe levels of artificial light. Diseased cells have their own specific ‘light-wave’ signature which our
specially designed computational algorithm is then able to identify providing a quick and efficient
diagnosis,” says Mr Habibalahi.
In the reported research, tissue samples from eighteen patients with OSSN were tested.
“We successfully identified the diseased cells in all eighteen cases,” confirmed Mr Habibalahi. “A quick
test using our automated system is all that is necessary to pick up early warning signs of OSSN.”
A key benefit of the innovative setup is that the OSSN diagnosis foregoes the need for a biopsy approach.
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“This benefits both the patient and the doctor. Biopsies of the eye can be traumatic and can also be
costly and time intensive with samples needing to be sent to a laboratory for testing,” Mr Habibalahi
says.
“We will be able to confirm the disease straight away through a simple eye scan with no biopsy required
and appropriate action can be quickly progressed by the specialist.”
In addition to the early-detection and non-invasive benefits, the innovative diagnostic technology is able
to precisely map the location of abnormal tissue margins on the eye.
“This is highly desirable in a clinical setting,” Mr Habibalahi says.
“Accurate boundary delineation of OSSN means that curative treatments such as topical medications or
surgery can be more accurately and effectively applied.”
Mr Habibalahi believes that the automated technology has potential for widespread use on an outpatient
basis, especially in developing countries where there may be a lack of pathology equipment and
associated specialists.
“Our technology has the potential to be a real game-changer in dealing with eye disease,” he says.
“Next steps are to make our system practical and workable in a clinical setting. We hope to do this by
incorporating our system into a standard retinal camera setup—similar to that used by opticians and
optometrists when undertaking regular eye examinations.”
Researchers involved in this project are affiliated with CNBP, Macquarie University, Douglass Hanly Moir
Pathology, Personal Eyes Pty Ltd and UNSW Sydney. Mr Habibalahi was a CNBP PHD candidate at
Macquarie University when the research was undertaken.
<ENDS>
PAPER:

Novel Automated Non Invasive Detection of Ocular Surface Squamous Neoplasia Using Multispectral
Autofluorescence Imaging
URL: https://www.sciencedirect.com/science/article/pii/S1542012418302842?via%3Dihub
IMAGES:

Abbas Habibalahi, CNBP - https://flic.kr/p/RsXkbV
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A new automated non-invasive technique for diagnosing eye disease - https://flic.kr/p/2f9H8zf
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence, with research
focused nodes at the University of Adelaide, Macquarie University, RMIT University, Griffith University and UNSW
Sydney. A $40m initiative, the CNBP is focused on developing new light-based imaging and sensing tools, that can
measure the inner workings of cells, in the living body. http://cnbp.org.au/
MEDIA CONTACT:
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402 770 403
tony.crawshaw@mq.edu.au
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MEDIA RELEASE
www.cnbp.org.au
Thu 14th March, 2019

Osteoarthritis assessment to go hi-tech
Scientists have reported an advanced new imaging technique that allows the condition of joint cartilage
to be examined—right down to a molecular level. The technique has potential for diagnostics and
treatment-planning of cartilage disease and impairment, including for osteoarthritis.
“Damage and degradation of cartilage around joints leads to severe pain and loss of mobility,” says Dr
Saabah Mahbub, Research Fellow at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) and
lead author of the published study.
“We need a tool to help us to determine objectively, the degree of problem that the joint cartilage is
exhibiting. We then need a way to be able to monitor the effectiveness of any cartilage regeneration
therapies that are able to be undertaken,” he says.
“Ideally we need to be able to do this monitoring at a molecular level and in a minimally invasive way.”
A cutting-edge technique termed hyperspectral imaging was used by Dr Mahbub to achieve this. This
combined the power of an advanced optical microscope together with high powered data analysis, to
measure and image the electromagnetic light-waves being given off by the cartilage tissue and cartilage
cells known as chondrocytes.
“In this study, we applied our advanced hyperspectral microscopy to osteoarthritic human cartilage—to
investigate its capacity to generate molecular data and to help us characterise the cartilage diseasestate, as well as to examine potential treatment effects,” he says.
“Using this approach, we were able to identify types and amounts of collagen (collagen I and collagen II)
in the cartilage tissue as well as to test for the specific co-enzymes FAD and NADH in the chondrocytes.”
In a breakthrough for Dr Mahbub, the hyperspectral-based study was also capable of detecting effects
related to cartilage treatments (in this case the use of secretions from stem cells). This was indicated by
hyperspectral imagery indicating changes in the composition of the cartilage – ratios of collagen I to
collagen II – when comparing pre and post cartilage treatment activity.”

“We believe that levels of collagen I, collagen II and associated proteins may be sensitive to
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improvements in cartilage health and could be used to monitor patient progression and to discern
between effects of different osteoarthritis therapies,” says Dr Mahbub.
It is envisaged that, in the future, this new imaging technique will be available to patients in a clinical
setting where it would be deployed endoscopically through small incisions in targeted areas of the body.
Next steps for Dr Mahbub and the research team are to further investigate the molecular underpinnings
of the progression of cartilage deterioration as well as regeneration.
This research was reported in the journal ‘Scientific Reports’ with scientists affiliated with CNBP,
Macquarie University, UNSW Sydney, Quantitative Pty Ltd and Regeneus Pty Ltd. Dr Saabah Mahbub was a
CNBP Research Fellow based at Macquarie University when the research was undertaken.
<ENDS>
PAPER:

Non-Invasive Monitoring of Functional State of Articular Cartilage Tissue with Label-Free Unsupervised Hyperspectral
Imaging.
URL: https://rdcu.be/bqPpG
IMAGES:

Dr Saabah Mahbub, CNBP - https://flic.kr/p/2f4MmiU

Examining joint cartilage - https://flic.kr/p/2dKAhxt
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New nanoparticles help detect deep-tissue cancers
Researchers have developed a new form of nanoparticle and associated imaging technique
that can detect multiple disease biomarkers, including those for breast cancer, found in
deep-tissue in the body.
Reported in the science journal ‘Nature Nanotechnology’, the research opens up a new
avenue in minimally invasive disease diagnosis and will potentially have widespread use
both for biomedical research and for clinical applications.
“The use of nanoparticles for bio-imaging of disease is an exciting and fast-moving area of
science,” says research author Dr Yiqing Lu at the ARC Centre of Excellence for Nanoscale
BioPhotonics (CNBP), Macquarie University.
“Specially designed nanoparticles can be placed in biological samples or injected into
specific sites of the body and then ‘excited’ by introduced light such as that from a laser
or an optical fibre,” he says.
“Disease biomarkers targeted by these nanoparticles then reveal themselves, by emitting
their own specific wavelength signatures which are able to be identified and imaged.”
A major limitation however is that only a single disease biomarker at a time is able to be
distinguished and quantified in the body using this type of detection technique.
“Detection of multiple biomarkers (known as multiplexing) in the body has been a major
challenge for researchers,” says Dr Lu.
“The tissue environment is extremely complex—full of light absorbing and scattering
elements such as blood, muscle and cartilage. And introducing multiple nanoparticles to a
site, operating at multiple wavelengths to detect multiple biomarkers, produces too much
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interference. It makes it extremely difficult to determine accurately if a range of disease
biomarkers are present.”
What Dr Lu and the research team have done to solve this issue has been to engineer
innovative nanoparticles that emit light at the same frequency (near infrared light) but
that are able to be coded to emit light for set periods of time (in the microsecond-tomillisecond time range).
“It is the duration of the light-emission and the biomarker reaction to this timed amount
of light (known as luminescence lifetime) that produces a clearly identifiable molecular
signature,” he says.
“Multiple disease biomarkers can be clearly identified and imaged based on this approach
as there are no overlapping wavelengths interfering with the reading.”
“This enables high-contrast optical biomedical imaging that can detect multiple disease
biomarkers all at the one time.” says Dr Lu.
In an exciting breakthrough in laboratory testing, the innovative nanoparticles have been
able to detect multiple forms of breast cancer tumours in mice.
“We’re extremely excited where this work is taking us,” says Professor Fan Zhang at Fudan
University (China) and joint-lead author on the research publication.
“We were able to successfully detect and identify key biomarkers for a number of
different sub-types of breast cancer.”
“This technique has the potential to provide a low-invasive method of determining if
breast cancer is present, as well as the form of breast cancer, without the need to take
tissue samples via biopsy.”
“Ultimately our novel nanoparticles will enable quantitative assessment for a wide range
of disease and cancer biomarkers, all at one time. The technique will be able to be used
for early-stage disease screening and potentially utilised in integrated therapy,” says
Professor Fan Zhang.
Professor Jim Piper, CNBP node leader at Macquarie University and also an author on the
paper is similarly upbeat with the results that have been obtained.
“This is a major advance in a long-term effort at our Centre at Macquarie University to
develop innovative techniques for simultaneous detection of multiple disease markers in
humans and animals,” he says.
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“Next steps in our research collaboration are to further refine the nanoparticles, to
examine issues related to a clinical roll-out of the technology and to explore further
applications and disease areas where this technique could be best utilised.”
Reported in the prestigious journal ‘Nature Nanotechnology’, the international team of
researchers involved with the study are based at the ARC Centre of Excellence for
Nanoscale BioPhotonics (CNBP), Macquarie University and Fudan University, China.
Notably, the work is an extension of previous nanoparticle-imaging research undertaken by
Dr Lu at Macquarie University which has been awarded a patent in the United States and
China, and which has already been licensed with commercial partners.
<ENDS>

A stylised image of cancer detecting nanoparticles in the body. Credit: Yong Fan.
PAPER:

Lifetime-engineered NIR-II nanoparticles unlock multiplexed in vivo imaging.
URL: https://www.nature.com/articles/s41565-018-0221-0
IMAGES AND VIDEO:
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Dr Yiqing Lu (Image 1) https://flic.kr/p/289zX9h
Dr Yiqing Lu (Image 2) https://flic.kr/p/29eVmDK
Dr Yiqing Lu (Image 3) https://flic.kr/p/275Z5ss
New nanoparticles help detect deep-tissue cancers https://flic.kr/p/26ZCJW3
Video - https://www.dropbox.com/sh/51s77tpmmf3sws5/AABxFlrLZvdwmVibiRNuwlnNa?dl=0
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based imaging and sensing tools, that can measure the inner workings of cells, in the living body.
http://cnbp.org.au/
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Vitamin D no defence against dementia
New research from South Australian scientists has shown that vitamin D (also commonly known as
the sunshine vitamin) is unlikely to protect individuals from multiple sclerosis, Parkinson’s disease,

Alzheimer’s disease or other brain-related disorders.
The findings, released today in the science journal ‘Nutritional Neuroscience’ reported that
researchers had failed to find solid clinical evidence for vitamin D as a protective neurological
agent.
“Our work counters an emerging belief held in some quarters suggesting that higher levels of
vitamin D can impact positively on brain health,” says lead author Krystal Iacopetta, PhD candidate
at the University of Adelaide.
Based on a systematic review of over 70 pre-clinical and clinical studies, Ms Iacopetta investigated
the role of vitamin D across a wide range of neurodegenerative diseases.
“Past studies had found that patients with a neurodegenerative disease tended to have lower levels
of vitamin D compared to healthy members of the population,” she says.
“This led to the hypothesis that increasing vitamin D levels, either through more UV and sun
exposure or by taking vitamin D supplements, could potentially have a positive impact. A widely
held community belief is that these supplements could reduce the risk of developing brain-related
disorders or limit their progression.”
“The results of our in-depth review and an analysis of all the scientific literature however,
indicates that this is not the case and that there is no convincing evidence supporting vitamin D as
a protective agent for the brain,” she says.
Ms Iacopetta believes that the idea of vitamin D as a neuro-related protector has gained traction
based on observational studies as opposed to evaluation of all the clinical evidence.
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“Our analysis of methodologies, sample sizes, and effects on treatment and control groups shows
that the link between vitamin D and brain disorders is likely to be associative – as opposed to a
directly causal relationship,” she explains.
“We could not establish a clear role for a neuroprotective benefit from vitamin D for any of the
diseases we investigated.”
Mark Hutchinson, Director of the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) and
Professor at the University of Adelaide worked with Ms Iacopetta on the research and findings.
“This outcome is important and is based on an extremely comprehensive review and analysis of
current data and relevant scientific publications,” Professor Hutchinson says.
“We’ve broken a commonly held belief that vitamin D resulting from sun exposure is good for your
brain.”

Interestingly, Professor Hutchinson notes that there may be evidence that UV light (sun exposure)
could impact the brain beneficially, in ways other than that related to levels of vitamin D.
“There are some early studies that suggest that UV exposure could have a positive impact on some
neurological disorders such as multiple sclerosis,” he says. “We have presented critical evidence that
UV light may impact molecular processes in the brain in a manner that has absolutely nothing to do
with vitamin D.”
“We need to complete far more research in this area to fully understand what’s happening,” says
Professor Hutchinson.
“It may be that sensible and safe sun exposure is good for the brain and that there are new and
exciting factors at play that we have yet to identify and measure.”
“Unfortunately however, it appears as if vitamin D, although essential for healthy living, is not going
to be the miracle ‘sunshine tablet’ solution for brain-disorders that some were actively hoping for.”
Researchers involved in this systematic review are affiliated with the University of Adelaide, the
University of South Australia and the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP).
<ENDS>
RESEARCH PAPER:
Are the protective benefits of vitamin D in neurodegenerative disease dependent on route of
administration? A systematic review.

https://doi.org/10.1080/1028415X.2018.1493807
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X-ray triggered nano-bubbles to target cancer
Innovative drug filled nano-bubbles, able to be successfully triggered in the body by X-rays, have been
developed by researchers, paving the way for a new range of cancer treatments for patients.
The tiny bubbles, known as liposomes, are commonly used in pharmacology to encapsulate drugs, making
them more effective in the treatment of disease. Researchers have now been able to engineer these
liposomes to discharge their drug cargo on-demand, once activated by standard X-rays. Initial testing has
shown this technique to be highly efficient in killing bowel cancer cells.
“The development and application of various nanomaterial designs for drug delivery is currently a key
focus area in nanomedicine,” says lead author of the research Dr Wei Deng, Associate Investigator at the
ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) and scientist at Macquarie University when
the research was undertaken.
“Liposomes are already well established as an extremely effective drug-delivery system. Made out of
similar material as cell membranes, these ‘bubbles’ are relatively simple to prepare, can be filled with
appropriate medications and then injected into specific parts of the body. The issue however, is in
controlling the timely release of the drug from the liposome,” she says.
“We have ensured that the liposomes release their drug pay-load at exactly the right time and in exactly
the right place to ensure the most effective treatment. One way of doing this is to trigger the collapse of
the liposome when and where it is needed. Our X-ray triggerable liposomes allow this on-demand drugrelease to occur,” says Dr Wei Deng.
“The approach we took was to embed gold nanoparticles and the photo-sensitive molecule verteporfin
into the wall of the liposome.”
“The radiation from the X-ray causes the verteporfin to react and to produce highly reactive singlet
oxygen which then destabilises the liposomal membrane, causing the release of the drug,” says Dr Wei
Deng.
“The gold nanoparticles are added into the mix as they focus the X-ray energy. This enhances the singlet
oxygen generation and hence improves the speed of the membrane breakup”, she says.
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Senior researcher on the project at Macquarie University and Deputy Director CNBP, Professor Ewa
Goldys noted the study’s success in using the new liposome to successfully kill cancer cells, in a
laboratory setting.
“Our X-ray triggered liposomes were loaded with the chemotherapy drug, doxorubicin, which killed the
cancer cells far more effectively than without X-ray triggering,” says Professor Goldys.
“We then tested our liposomes to determine effectiveness against bowel tumours. Tumours treated with
our liposomes gradually shrunk over the two week test period which is an extremely encouraging result.”
“Currently radiotherapy where X-rays kill cancer cells, and chemotherapy, are typically given to patients
separately,” says Prof Goldys.
“Our method makes it possible to perfectly synchronise both treatments so they can be given
simultaneously. This enables enhanced therapeutic outcomes with potentially reduced doses of drug
and/or radiation required because of this exquisitely precise timing of drug release.”
Professor Goldys notes that the team will continue to work on optimising the modified liposomes with
the aim of moving to first-in-human clinical trials which will involve further toxicology work, a scaling up
of the liposome manufacturing process and the development of clinical protocols required for regulatory
approval.
This research was reported in the prestigious scientific journal ‘Nature Communications’ with
researchers affiliated with CNBP, Macquarie University, The University of Sydney, The Royal North Shore
Hospital, The Kolling Institute of Medical Research and Sechenov University, Moscow. The X-ray radiation
experiments were generously supported by Genesis Cancer Care NSW at the Macquarie University
Hospital. Dr Deng and Professor Goldys are now at the University of New South Wales, Sydney.
<ENDS>
PAPER:

Controlled gene and drug release from a liposomal delivery platform triggered by X-ray radiation.
URL: https://www.nature.com/articles/s41467-018-05118-3

Left: Dr Wei Deng

IMAGES:
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Dr Wei Deng (Image 2) - https://flic.kr/p/26FyVVq
Dr Wei Deng (Image 3) - https://flic.kr/p/25DYWTS
Professor Ewa Goldys (Image 1) - https://flic.kr/p/F7XrPh
Professor Ewa Goldys (Image 2) - https://flic.kr/p/CLvLsm

32

ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence, with research
focused nodes at the University of Adelaide, Macquarie University, RMIT University and Griffith University. A $40m
initiative, the CNBP is focused on developing new light-based imaging and sensing tools, that can measure the inner
workings of cells, in the living body. http://cnbp.org.au/
MEDIA CONTACTS:
Professor Ewa Goldys
Deputy Director, Centre for Nanoscale BioPhotonics
UNSW
Mobile: +61 (0) 421 318 145
e.goldys@unsw.edu.au
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402 770 403
tony.crawshaw@mq.edu.au

33

MEDIA RELEASE
www.cnbp.org.au
7th June, 2018

Fluorescence microscopy gets the BAMM treatment!
A novel technique developed by researchers at the ARC Centre of Excellence for Nanoscale
BioPhotonics (CNBP) will help shine new light on biological questions by improving the
quality and quantity of information that can be extracted in fluorescence microscopy.
The technique, ‘bleaching-assisted multichannel microscopy’ (BAMM) takes a current longstanding weakness of fluorescence microscopy – photobleaching – and turns it into a
strength that improves imaging output by up to three times, with no additional hardware
required.
Reported in the journal ‘Biomedical Optics Express’, BAMM will help researchers gain
biological insights into the intricate processes taking place within living cells. This includes
the interplay between proteins and molecules which have the potential to impact a wide
range of health areas from fertility, to pain, to heart disease and more.
“Fluorescence microscopy is one of the most widely used techniques in biology. This is
where light emitting molecules called fluorophores are bound to extremely small cellular
targets such as proteins, genetic material or other biomolecules of interest,” says Dr
Antony Orth, CNBP Research Fellow at RMIT University and lead author of the research
paper.
“When the fluorophore is excited by light from the microscope, it reacts by emitting a
specific colour signature. Seeing that colour signature under the microscope helps us view,
track and understand the cellular target that the fluorophore has been bound to.”
Notably says Dr Orth, you can attach different coloured fluorophores to different cell
targets, all in the one sample, to maximise the data and imaging information that is
received.
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This traditional approach to fluorescence microscopy is versatile, but there is a major
limitation: the visible (or colour) spectrum, where most fluorophores operate, can get
crowded. In an ideal experiment, each target should be chosen to have a distinct colour
emission, but this becomes increasingly difficult to arrange as the number of targets
increases.
“The visible colour spectrum spans a range of 400 nanometres (nm) to 700 nm and only
about 200 nm of this range is available for fluorescence colour emission,” explains Dr
Orth.
“A typical fluorophore emits over a 50 nm range of the colour spectrum. Dividing 200 nm
of the visible spectrum into 50 nm segments means that the colours of the fluorescent
emitters begin to blend together when you attempt to squeeze in more than four colours.”
“This is generally limiting researchers to four or fewer fluorescent targets in a sample,”
says Dr Orth.
“Typically, most experiments are even less ambitious, incorporating only two or three
targets. The heart of the problem is that only one property of the fluorophore – its colour –
is being used for identification.”
To help overcome this limitation, Dr Orth and his co-researchers have developed an
innovative technique called ‘bleaching-assisted multichannel microscopy’ (BAMM) to
increase their imaging output.
“Instead of using colour to differentiate between fluorophores, we use the fourth
dimension of time and exploit a phenomenon called photobleaching—the dimming of a
collection of fluorophores or pigments under repeated exposure to light,” says Dr Orth.
“Because each type of fluorophore photo-bleaches at a different rate, we can
differentiate between fluorophores without using any colour information. We use the rate
of photobleaching as the identifier.”
“When paired with traditional colour information, this added dimension of photobleaching enables scientists to use 2-3 times more types of fluorescent molecules, all in
one sample. This lets us extract far more information from a single investigation.”
“Researchers will be able to design more informative tests – for example, highlighting five
targets when only two were previously practical. They will no longer have to avoid using
two fluorophores with the same colour, since a difference in photostability alone is
enough to distinguish between the two targets,” he says.
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Traditionally, the phenomenon of photobleaching (or fading) has been detrimental to the
fluorescent microscopy process. This is where high-intensity and ongoing illumination from
the microscope permanently destroys a fluorophore’s ability to fluoresce so that imaging
of the cell target becomes impossible.
“BAMM transforms photobleaching from a long-standing weakness of fluorescence
microscopy into a significant strength to allow increased identification of cellular targets,”
says Dr Orth.
“BAMM doesn’t require any additional hardware, it’s comparatively simple to do and
doesn’t require any specialised sample preparation. It’s an extremely exciting new
approach which has the potential to benefit all fluorescence microscopy users and their
exploratory science,” he says.
Researchers formally involved with the BAMM project were affiliated with CNBP (RMIT
University and the University of Adelaide) and Thermo Fisher Scientific.
<ENDS>
RESEARCH PAPER:
Super-multiplexed fluorescence microscopy via photostability contrast.
https://www.osapublishing.org/boe/abstract.cfm?uri=boe-9-7-2943

Above – Dr Antony Orth.

IMAGES AVAILABLE:

Dr Antony Orth (landscape) - https://flic.kr/p/23by9fh
Dr Antony Orth (portrait) - https://flic.kr/p/24dxwR9
BAMM science image 1 - https://flic.kr/p/Jd6XNT
BAMM science image 2 - https://flic.kr/p/KJ7jxG
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New research node for Griffith University
The ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) has announced today that Griffith
University has become a collaborating partner and will host a CNBP research node at its Institute
for Glycomics on the Southport, Gold Coast campus.
As a research node and collaborating partner of the CNBP, Griffith University joins the University of
Adelaide, Macquarie University and RMIT University as a core member of the Centre of Excellence.
The Griffith based CNBP research node, headed-up by Associate Professor Daniel Kolarich from the
University’s ‘Institute for Glycomics’, will add to CNBP’s research capability in the development of
next-generation light-based tools that can sense and image at a cellular and molecular level.
“Our team has specialised glycan knowledge and expertise that will aid the Centre in its objectives
of improving understanding and knowledge of cell-communication and the nanoscale molecular
interactions in the living body,” says A/Prof Kolarich.
“Glycans (sugar chains attached to proteins and lipids on the cell surface) are intricately involved
in bacterial and viral infection, immune responses, cancers, lung disease, brain function,
fertilisation, cardiovascular disease and a host of other cellular activities,” he says.
“As a node of the CNBP we will be working to extend our knowledge of these sugars—to be able to
better sense and image their interactions, as well as to understand how they function at the
molecular level, and ultimately how they shape the health and well-being of an individual.”
“In the longer term we expect this work to lead to new and improved approaches to disease and
ultimately new and innovative forms of clinical diagnosis,” he says.
Mark Hutchinson, CNBP Director and Professor at the University of Adelaide welcomed Griffith
University as a new partner to the Centre.
“A/Prof Kolarich and his team are world-class scientists with exceptional knowledge and skills in
glycomics. They have state-of-the-art facilities and will add significantly to CNBP’s investigative
strength, helping us to achieve the highest levels of research excellence,” he says.
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“The team’s research fits perfectly, and offers unique molecular targets to our core CNBP areas of
Imaging, Sensing and Discovery as well as aligning with our key biological areas of study—pain,
reproduction and vascular health.”
“Professor Nicolle Packer, who is a current CNBP Chief Investigator (Macquarie University) and also
a Principal Research Leader at the Institute for Glycomics, also provides an established link
between our two organisations,” says Prof Hutchinson.
“Her world-leading glycan expertise and in-depth knowledge of CNBP research capabilities will
greatly assist in helping drive the benefits of this new partnership,” he says. “And I’m extremely
excited by the opportunities that we now have to extend our science in this space.”
“Our CNBP research network offers a transdisciplinary and collaborative working environment that
will help grow knowledge of glycan activity and glycan impact in areas such as brain cell signalling,
the forming of plaque in arteries and in the human fertilisation process,” he concludes.
As prestigious hubs of research expertise, ARC Centres of Excellence bring high-quality researchers
together to develop Australia’s international standing in research areas of national priority.
The CNBP is administered by the University of Adelaide and funded by the Australian Research
Council until 2021.

<ENDS>

Above - A/Prof Daniel Kolarich

IMAGES AVAILABLE:

A/Prof Daniel Kolarich (landscape) https://flic.kr/p/266Uh6U
A/Prof Daniel Kolarich (portrait) https://flic.kr/p/HxrTKr
Prof Mark Hutchinson https://flic.kr/p/Mz8ZYp
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Fellowship supports ongoing study into chronic pain
The Centre for Nanoscale BioPhotonics (CNBP), an Australian Research Council Centre of Excellence
led by the University of Adelaide, is pleased to announce that Logan Jenkins, a researcher at
Vanderbilt University, USA, is the successful recipient of the CNBP-American Australian Association
(AAA) Fellowship for 2018.
The Fellowship, coordinated by the AAA and funded by the CNBP, provides US$30,000 to support an
American graduate student, PhD or early career Postdoctoral Fellow who wishes to conduct
collaborative research at a CNBP research node in Australia.
In this instance, it will allow Logan Jenkins, who specialises in Biophotonics, to take forward
research that will explore how light can be used to control neuronal activity, as well as to examine
how such techniques potentially impact the body’s neuroimmune system.
This area of study will directly align with CNBP’s activity in the chronic pain space says Mark
Hutchinson, CNBP Director and Professor at the University of Adelaide.
“Within the CNBP we examine the working neuroimmune interface at a cellular level and in
particular, how the brain’s immune-like cells are linked to chronic pain, a condition that affects
millions of people world-wide,” Professor Hutchinson says.
“We will work closely with Logan to see how his light-based neuronal control mechanisms, and
neuroimmune related study, links to our own advanced research in this area.”
Jenkins is looking forward to meeting the CNBP research team in Australia.
“This Fellowship will give me the opportunity to work closely with a prestigious Centre of
Excellence and I look forward to conducting some excellent and impactful research. I also hope to
build scientific friendships that will lead to ongoing collaborations and discovery,” he says.
Prof Mark Hutchinson welcomed the Fellowship appointment.
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“The CNBP seeks to conduct international cutting-edge research in Biophotonics. In order to do this
we need to have the best people in the world collaborating with us. This includes rising stars like
Logan who comes to us from the Vanderbilt Biophotonics Center, an outstanding organisation which
leads the world in ‘neuronal control by light’ investigation.”
“Logan will be based primarily at the University of Adelaide during this Fellowship and will also
spend time at CNBP’s other research nodes as he explores his research program in the Centre,” says
Professor Hutchinson.
Further information on the United States to Australia Scholarships can be found online at the
American Australian Association website. The AAA seeks to build closer USA to Australia ties.
The research is also being supported by the Air Force Office of Scientific Research (AFOSR) and
enabled through access to the Australian National Fabrication Facility (ANFF).

<ENDS>

Above - Logan Jenkins.
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Successful CNBP Fellowship recipient, Logan Jenkins https://flic.kr/p/Jiveku
Prof Mark Hutchinson https://flic.kr/p/Mz8ZYp
Immune cell responses within the central nervous system in response to chronic pain
https://flic.kr/p/GMoXWf
CNBP generic image - Light to Measure https://flic.kr/p/z3w2wM
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Advanced sensor to unlock the secrets of the brain
Researchers have announced the development of a state-of-the-art sensor that can for the first time
detect signalling molecules, called cytokines, which operate in the living brain. Cytokines in the brain
are secreted by glia cells that make up nearly 90% of all brain cells. Cytokines play a central role in
controlling mood and cognition and may also contribute to a number of mental health disorders.
“What we’ve developed is the first sensor capable of monitoring the release of these cytokines in the
brain,” says lead researcher Kaixin Zhang, a PhD candidate at the ARC Centre of Excellence for
Nanoscale BioPhotonics (CNBP) at Macquarie University.
“Critically, there is mounting evidence that these glial-released cytokines play a central role in
regulating a range of brain functions. In particular they are responsible for affecting mood, cognition and
behaviour.”
“Our innovative new sensor has the potential to increase our knowledge not only of how the brain works,
but may be able to shed light on conditions such as depression, stress, anxiety and even schizophrenia,”
he says.
The sensor consists of a modified optical fibre which has had its surface treated with a capture protein.
The protein reacts to the presence of cytokine molecules and is capable of monitoring local cytokine
release in discrete and targeted parts of the brain.
Professor Ewa Goldys, CNBP Deputy Director, and a senior researcher on the project, notes that brain
functionality is an extremely complex area where scientific knowledge is still limited.
“Our research in understanding cytokine secretion, neural circuits and how these two work together is
essential to improving our understanding of the brain, in health and disease. Our sensor has opened a
new window to the brain, but we still have far more to discover,” she says.
“The key benefit of our new sensor is that it enables the detection of cytokine release precisely as it
happens, in living, naturally behaving animals, which is the key step on this discovery journey. To date,
suitable tools have not been available to do this as the living brain is an incredibly difficult part of the
body to access, and these cytokines are very difficult to measure.”
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Published in the leading scientific journal ‘Brain, Behavior, and Immunity’, the cytokine sensor research
was undertaken by an international team of scientists at the ARC Centre of Excellence for Nanoscale
BioPhotonics (CNBP), Macquarie University, University of Colorado Boulder, Central China Normal
University and The University of Adelaide.
“This is a really fantastic example of the work which we do at the CNBP, which is all about creating
state-of-the-art sensing tools that can measure the inner workings of the living organism,” says Prof
Goldys.
“It may be early days in this research but it will be fascinating to see where this cytokine detection takes
us. It may prove to be a pivotal point in the understanding, and eventual diagnostic and clinical
treatment, of a whole range of health conditions.”
<ENDS>

Kaixin Zhang
PAPER:
A novel platform for in vivo detection of cytokine release within discrete brain regions.
https://www.sciencedirect.com/science/article/pii/S0889159118301302
IMAGES:
Kaixin Zhang image 1
Kaixin Zhang image 2
Kaixin Zhang image 3
Professor Ewa Goldys

- https://flic.kr/p/25mkA91
- https://flic.kr/p/26nAqeW
- https://flic.kr/p/25ojM1S
- https://flic.kr/p/F7XrPh
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www.cnbp.org.au
Tuesday 20th February, 2018

Add-on clip turns smartphone into fully operational
microscope
Australian researchers from the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) have
developed a 3D printable ‘clip-on’ that can turn any smartphone into a fully functional microscope.
Reported in the research journal ‘Scientific Reports’, the smartphone microscope is powerful enough
to visualise specimens as small as 1/200th of a millimetre, including microscopic organisms, animal
and plant cells, blood cells, cell nuclei and more.
The clip-on technology is unique in that it requires no external power or light source to work yet
offers high-powered microscopic performance in a robust and mobile handheld package.
And the researchers are making the technology freely available, sharing the 3D printing files publicly
so anyone – from scientists to the scientifically curious – can turn their own smartphones into
microscopes.
Lead developer and CNBP Research Fellow at RMIT University, Dr Antony Orth, believes the
technology has immense potential as a scientific tool, one that is ideal for use in remote areas and
for field-work where larger standalone microscopes are unavailable or impractical.
“We’ve designed a simple mobile phone microscope that takes advantage of the integrated
illumination available with nearly all smartphone cameras,“ says Dr Orth.
The clip-on has been engineered with internal illumination tunnels that guide light from the camera
flash to illuminate the sample from behind. This overcomes issues seen with other microscopyenabled mobile phone devices says Dr Orth.
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“Almost all other phone-based microscopes use externally powered light sources while there’s a
perfectly good flash on the phone itself,” he explains. “External LEDs and power sources can make
these other systems surprisingly complex, bulky and difficult to assemble.”
“The beauty of our design is that the microscope is useable after one simple assembly step and
requires no additional illumination optics, reducing significantly the cost and complexity of assembly.
The clip-on is also able to be 3D printed making the device accessible to anyone with basic 3D
printing capabilities.”
A further advantage noted by Dr Orth is that the clip-on enables both bright-field and dark-field
microscopy techniques to be undertaken. Bright-field microscopy is where a specimen is observed
on a bright background. Conversely, dark-field shows the specimen illuminated on a dark
background.
“The added dark-field functionality lets us observe samples that are nearly invisible under
conventional bright-field operation such as cells in media,” he says. “Having both capabilities in such
a small device is extremely beneficial and increases the range of activity that the microscope can be
successfully used for.”
Dr Orth believes the potential applications for the smartphone microscope are enormous.
“Our mobile microscope can be used as an inexpensive and portable tool for all types of on-site or
remote area monitoring.”
“Water quality, blood samples, environmental observation, early disease detection and diagnosis—
these are all areas where our technology can be easily used to good effect.”
Dr Orth sees significant benefit in developing countries for the device.
“Powerful microscopes can be few and far between in some regions,” says Dr Orth. “They’re often
only found in larger population centres and not in remote or smaller communities. Yet their use in
these areas can be essential—for determining water quality for drinking, through to analysing blood
samples for parasites, or for disease diagnosis including malaria.”
To ensure that this technology can be utilised the world over, the files for the 3D printing of the
microscope clip-on are being made freely available. They are available for download at the CNBP
web site - http://cnbp.org.au/online-tools.
“Ideally, a phone microscope should take advantage of the integrated flash found in nearly every
modern mobile, avoiding the need for external lighting and power. It should also be as compact and
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easy to assemble as possible. It is this design philosophy that inspired us in the development of this
add-on clip,” says Dr Orth.
The new phone microscope has already been tested by Dr Orth and his CNBP colleagues in a number
of areas, successfully visualizing samples ranging from cell culture, to zooplankton to live cattle
semen in support of livestock fertility testing.
<ENDS>

IMAGES:
Dr Antony Orth (landscape) - https://flic.kr/p/23by9fh
Dr Antony Orth (portrait) - https://flic.kr/p/24dxwR9
Smartphone microscope - https://flic.kr/p/EEUuJz
Smartphone microscope and cell sample - https://flic.kr/p/24jYDq4
Clip-on - https://flic.kr/p/24pgF9C
RESEARCH PAPER:
A dual-mode mobile phone microscope using the onboard camera flash and ambient light.
URL – www.nature.com/articles/s41598-018-21543-2
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence, with research focussed nodes at the University of Adelaide, Macquarie University and
RMIT University. A $40m initiative, the CNBP is focused on developing new light-based imaging and
sensing tools, that can measure the inner workings of cells, in the living body. http://cnbp.org.au/
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www.cnbp.org.au
11th October, 2017

Fluorescence expert honoured with ATSE Fellowship
Fluorescence expert Ewa Goldys, Professor at Macquarie University and Deputy Director at the ARC
Centre of Excellence for Nanoscale BioPhotonics (CNBP) has just been named as a Fellow of the
Australian Academy of Technological Sciences and Engineering (ATSE).
The Fellowship recognises Professor Goldys’ pioneering research in non-invasive medical diagnostics, and
her work associated with fluorescence, advanced materials and biomedicine, supporting clinicians in
making improved diagnosis and health decisions for patients.
“It’s a great pleasure to be recognised with this Fellowship”, says Professor Goldys.
“The ATSE is a respected Australian body which provides informed and visionary views to decision-makers
across a wide range of technology focused areas. I look forward to providing my input and advice as a
member of this prestigious organisation.”
As a world leader in the study of cellular fluorescence, Professor Goldys is also a former Eureka Prize
winner for her innovative use of technology. This prize was awarded for her work in developing
revolutionary imaging techniques, allowing for the extraction of biomolecular information hidden in
fluorescent colour signatures of living cells and tissues.
“Modern day microscopes and powerful computer analysis enables colour to be used as a uniquely
powerful diagnostic tool in medicine,” she says.
“Exploring the subtle colour differentiations of cells and tissue lets us distinguish between healthy and
diseased cells in areas as diverse as embryology, neurodegeneration, cancer and diabetes.”
As an ATSE Fellow, Professor Goldys will provide expertise across biomedical, nanotechnology and
biophotonics areas. She will also be able to tap into the knowledge and capability of her research and
industry collaborators.
“Australia needs to harness technology and innovation as part of its successful transition to a knowledge
based economy,” says Professor Goldys. “This is what the ATSE mandate is all about.”
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Recognising Australia’s leading minds in technology, science and engineering, the prestigious ATSE
Fellowships are awarded to people who apply technology in smart, strategic ways for social,
environmental and economic benefit.
Fellows advise government, industry and the community on how technology can improve the quality of
life of all Australians and are drawn from academia, government, industry and research sectors.
<ENDS>
MEDIA OPPORTUNITY
Prof Ewa Goldys is available for interview to discuss her pioneering work in non-invasive medical
diagnostics—and how her hi-tech fluorescent colour focused research is opening up entirely new windows
into the body.
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ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of Excellence,
with research focused nodes at the University of Adelaide, Macquarie University and RMIT University. A
$40m initiative, the CNBP is focused on developing new light-based imaging and sensing tools, that can
measure the inner workings of cells, in the living body. http://cnbp.org.au/
MEDIA CONTACTS:
Professor Ewa Goldys
Deputy Director, Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
Phone: + 61 (02) 9850 8902
Mobile: +61 (0) 421 318 145
ewa.goldys@mq.edu.au
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402770403
tony.crawshaw@mq.edu.au

51

MEDIA RELEASE
www.cnbp.org.au
Friday 29th September, 2017

New med-tech zinc sensor developed
A new zinc sensor has been developed by researchers, which will allow for a deeper understanding
of the dynamic roles that metal ions play in regulating health and disease in the living body.
The research, published in the journal ‘ACS Omega’ reports that the newly designed chemical
sensor can detect and measure zinc levels in cells. It also has the functionality and portability to
take continuous or repeated measurements within a single biological sample.
“This makes the sensor potentially suitable for use in future diagnostic tools that could open up
entirely new windows into the body,” says lead author of the research Dr Sabrina Heng, Research
Fellow at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP), at the University of
Adelaide.
“Metal ions, including zinc, play crucial roles in cellular and life function—and a deficiency or
change in the level of metal ions is often associated with disease,” she says.
“Excess zinc in the body for example, is a possible sign of Alzheimer’s or Parkinson’s disease, or
sometimes a serious bacterial infection.”
The issue, says Dr Heng, is that current methods just give a snapshot at one particular point in
time. Patient samples are generally tested for metal ion levels using specialised pathology
equipment in laboratories.
“In order to gain a deeper understanding of the dynamic roles that zinc and other metal ions play in
regulating health and disease, it is important to develop new portable sensor technologies that can
be used to probe metal ions within the body in real-time,” she says.
Ideally she notes, the sensor needs to be able to be made to turn ‘on’ and ‘off’ using a switch of
some kind.
“This means that multiple measurements can be made without the need to change the sensor. This
also permits continual and non-invasive study.”
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What Dr Heng has done is to harness the power of light in the development of a new and innovative
sensor, explains Professor Andrew Abell, CNBP Chief Investigator at the University of Adelaide and
co-author on the research paper.
“The special characteristics of this zinc sensor sit at the chemical and molecular level,” he says.
“One part of the sensor is a special chemical molecule, spiropyran, which sits on an advanced
optical fibre—it’s tailored to bind onto the zinc ion in the cells that are being examined.”
“When the zinc is bound it fluoresces after it’s been exposed to UV light from the fibre. The
fluorescence intensity is dependent on the amount of zinc that is present.”
“Treating this same sample with white light then un-binds the metal ion and reverts the sensor
chemical back to its starting state, ready to be used again. This switching can be done many times
without losing reliability or sensitivity.”
“Adding such molecules to our sensing devices is important as it gives us the ability to control our
sensing devices with the simple flip of a light switch,” he says.
Dr Heng sees this research as a pivotal step in the development of future sensing tools that could
be used by medical practitioners in their clinics.
“The next generation of healthcare will see increasing levels of smart med-tech available to
doctors and specialists who will be able to undertake increased diagnoses on the spot.”
“This new CNBP sensor could offer the ability for instant analysis of zinc levels within the body,
without the need to wait for time consuming test results from specialist diagnostic laboratories,”
she says.
“This is a step towards an increasingly intelligent future. Real-time diagnosis means less time-delay
in treatment for patients.”
This research was funded by the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) with
researchers located at the University of Adelaide, RMIT University and the University of South
Australia.

<ENDS>
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Above – Dr Sabrina Heng.
IMAGES:
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CNBP Research Fellow, Dr Sabrina Heng - http://flic.kr/p/XBFKD8
CNBP Chief Investigator Prof Andrew Abell - http://flic.kr/p/MRi9eS
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A Rationally Designed Probe for Reversible Sensing of Zinc and Application in Endothelial Cells.
URL: http://pubs.acs.org/doi/abs/10.1021/acsomega.7b00923
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www.cnbp.org.au
29th August, 2017

New technique to aid IVF embryo selection
Researchers at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP), led by the

University of Adelaide, have successfully developed an advanced new imaging technique, which can
help assess the quality of early-stage embryos.
The research, reported in the journal ‘Human Reproduction’ has the potential to significantly
benefit the IVF industry of the future, improving assisted reproduction outcomes for women.
“We use a special type of imaging to show differences in the metabolism and chemical make-up of
embryos before they’ve been implanted,” says lead author Dr Mel Sutton-McDowall, from the
University of Adelaide.
“This technique can give us an objective measure of which embryo to choose as part of the IVF
process.”
This ‘hyperspectral imaging’ measures light that cells naturally produce during their normal
activities. The light or ‘autoflorescence’ produced changes according to the chemical reactions or
metabolism going on in the cell.
Being able to measure embryo metabolism is viewed by many researchers as one of the most
important factors as to whether a particular IVF program will be successful.
However, says Dr Sutton-McDowall, fertility specialists take a largely subjective approach in
deciding which embryos should be used.
“Pre-implantation screening of embryos generally takes place under a normal optical microscope.
Although it’s quite easy to discern poor embryos (due to differences in uniformity), it is far harder
for the clinician to determine objectively, the viability of the other embryos,” she says.
“The challenge is how to choose the single healthiest embryo out of this group to maximise the
chances of pregnancy.”
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Dr Sutton-McDowall sees the use of hyperspectral imaging as a new tool that can be combined with
other diagnostic methods to provide a more accurate and objective embryo viability assessment.
“The benefit of hyperspectral imaging is that it can capture information-rich content of inspected
objects. It analyses every pixel in an image for its light intensity at differing wavelengths,” she says
“This lets us drill down and analyse the hyperspectral signature of each individual embryo, looking
for known or anomalous characteristics. It lets us discriminate between embryos, but also
measuring metabolic differences within individual embryos. We predict that embryos that have
cells with homogeneous (uniform) metabolic profiles are the healthier ones.”
To date, this imaging technology has only been tested on cattle embryos but Dr Sutton-McDowall
notes that the technique is extremely promising.
“It offers benefits of being a non-invasive imaging approach that provides real-time information to
the clinician,” she says.
The likely development of a specialised hyperspectral imaging tool for actual use in the IVF clinic is
several years away but Sutton-McDowall believes that there is a strong surge of interest from IVF
clinics to better predict embryo development outcomes through technology.
“I think we’ll see this innovative approach commercialised fairly quickly,” she says
“IVF is a costly and complex treatment. Any new method that can help improve the odds of women
successfully having babies is of benefit to both clinicians and their patients.”
Not just limited to human IVF practice, Dr Sutton-McDowall also sees commercial opportunities for
the hyperspectral technology across the farming, animal and livestock sectors as well.
“Many beef and dairy producers include advanced reproductive technology programs as a regular
part of their farming practice,” she says
“Identifying and breeding from elite animals improves herd quality and maximises productivity. If
we can enhance the IVF process and improve pregnancy outcomes, farmers will see better animals
with healthier genetics and more desirable traits. I see a lot of potential for our imaging technology
in this economically important area too.”
This research was funded by the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) with
researchers located at the University of Adelaide (Robinson Research Institute and Institute for
Photonics and Advanced Sensing), Macquarie University and Quantitative Pty Ltd.

<ENDS>
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Above - Dr Mel Sutton-McDowall
IMAGES:
Dr Mel Sutton-McDowall https://flic.kr/p/AqCRZA

IVF image https://flic.kr/p/WJNovb
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Hyperspectral microscopy can detect metabolic heterogeneity within bovine post-compaction
embryos incubated under two oxygen concentrations (7% vs 20%)
URL: http://dx.doi.org/10.1093/humrep/dex261
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27th September, 2017

New technique to aid bladder cancer diagnosis
A new and innovative automated computer technique has been developed by researchers that is able to
significantly aid in the diagnosis of bladder cancer.
The technique—which allows suspect lesion images to be quickly and effectively analysed and then
classified for cancer risk, has been reported in the medical journal ‘Urologic Oncology’.
“What we’ve done is develop a computer program to carry out an automated analysis of cystoscopy
images,” says lead author of the research, Dr Martin Gosnell, Researcher at the ARC Centre of Excellence
for Nanoscale BioPhotonics (CNBP) at Macquarie University and Director at Quantitative Pty Ltd.
Cystoscopy is one of the most reliable methods for diagnosing bladder cancer explains Dr Gosnell.
“Images are taken of the bladder and its insides for suspicious lesions during a routine clinical patient
evaluation. Dependent on the findings, this initial scan can then be followed up by a referral to a more
experienced urologist, and a biopsy of the suspicious tissue can be undertaken.”
The issue says Dr Gosnell is that the clinician examining the initial images makes a visual judgement
based on their professional expertise as to the next steps of action that should be undertaken—such as
the need to take a biopsy for subsequent pathological analysis.
“Potential errors and unnecessary further interventions may result from the subjective character of this
initial visual assessment.”
“What we’ve done,” says Dr Gosnell, “is to create an automated image analysis technique which can
identify tissue and lesions as either high-risk or minimal-risk. This is beneficial on multiple levels.”
“Following the analysis, high-risk diagnoses can be followed up more closely as a matter of urgent
priority. Alternately, minimal-risk lesions can be identified early in the diagnostic process, reducing the
number of referrals or biopsies that need to take place.”
Professor at Macquarie University, Ewa Goldys, Deputy Director of the ARC Centre of Excellence for
Nanoscale BioPhotonics, and senior author on the research paper, explained that the lesion classification
system was developed using a specialised colour segmentation process.
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“Firstly, cytoscopy images which were taken during routine clinical patient evaluations and supported by
biopsy were interpreted by an expert clinician. They were classified as either healthy, veined tissue,
inflammation or cancerous”, she says. “This visual assessment was based on aspects such as colour,
surface, shape and size of the lesion or tissue of interest.”
“Our task was to then devise a computerised method that could mimic this expert diagnostic capability.
We did this by developing an automated imaging program that was able to analyse the specific colour,
luminance and texture of each piece of tissue that was being examined, right down to a pixel level.”
“This provided a clear-cut classification system—the presence or non-presence of specific characteristics
in the image aligning with the healthy or cancerous nature of the tissue being examined.”
“The results from the automated system were extremely promising,” says Prof Goldys.
“Using our innovative computer program, 100% of the cancerous images were detected. And all benign
lesions were also successfully identified.”
Prof Goldys believes that the automated diagnostic system can effectively assist doctors and nurses in
their assessment of cystoscopy imagery.
“This system would be particularly useful in supporting less experienced urologists and urology nurses,
giving them an objective confirmation of their assessment,” she says.
“This additional analysis also has the potential to reduce the number of patients being given erroneous
assessments or unnecessary bladder biopsies, offering increased efficiencies and effectiveness in cancer
clinics,” concluded Prof Goldys.
<ENDS>

IMAGES:
Dr Martin Gosnell and Prof Ewa Goldys https://flic.kr/p/Kbyr8i
CNBP Deputy Director (Image 1), Prof. Ewa Goldys https://flic.kr/p/YDKJb9

CNBP Deputy Director (Image 2), Prof. Ewa Goldys https://flic.kr/p/F7XrPh
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Tuesday 15th August, 2017

Lighting up minds at Concordia College
Students from Concordia College will get the low-down on STEM careers—as well as learn more
about lasers, laboratories and the life of a scientist at a school outreach event organised and run
tomorrow by University of Adelaide researchers from the ARC Centre of Excellence for Nanoscale
BioPhotonics (CNBP).
The event, celebrating National Science Week, will see a team of CNBP scientists and researchers
visit Concordia College and present a variety of talks, DIY laboratory videos and science
demonstrations to over 150 Year 9 students with an interest in science, technology, engineering
and maths (STEM).
CNBP researcher Dr Hannah Brown from the University of Adelaide's Robinson Research Institute,
who will be part of the team visiting the school, and who was recently selected as part of the STA
Superstars of STEM program, sees outreach as a key responsibility for the science community.
“Getting high school students interested and engaged in STEM subjects is critical—not only to
inspire future generations of young scientists but also in supporting the Australian economy more
generally. What we hope to do with our outreach efforts is to show that science and technology can
be fun and exciting, and potentially rewarding as a future career choice as well.”
Dr Brown notes that decreasing participation in STEM subjects is a real concern across many
Australian schools.
“Enrolments in science, maths and technology subjects are at increasingly low levels. Conversely,
the fastest growing occupations in our society are requiring STEM skills and knowledge, so there is a
real gap there that needs to be addressed.”
“Robotics, artificial intelligence, environmental engineering and medical device development are
examples of exciting new job areas of the future,” says Dr Brown.
“And a strong foundation in STEM is a key requirement to accessing these smart jobs of the future—
with that foundation being built in the school environment.”
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Dr Joanne Rogers, Head of Science at Concordia College, is an enthusiastic supporter of CNBP’s
outreach activity.
“Over the last couple of years Concordia College has developed a strong relationship with the
CNBP—our students visit the Centre’s laboratories to see how an industry-level scientific
environment operates. This will be the first time CNBP researchers have come to our school and we
are excited to have them spend time with our students, giving talks and undertaking
demonstrations to kindle student interest in science and technology.”
“As a direct result of these outreach activities we’ve had a number of students alter their study
choices and pick up additional STEM-related courses,” she says.
Dr Rogers sees the opportunity for school students to regularly interact with CNBP scientists as a
major benefit.
“We want to dispel the stereotypes around STEM and research—that it’s dull, boring and solitary,”
she says.
“Engaging with real-life scientists is like opening a window into an entirely new world for many of
our students. It shows them that scientists are regular people who have a passion for science and
technology—and that a rewarding career in STEM is entirely accessible with the right application.”
Investing in STEM is a high priority at Concordia College. Currently under construction and due to
open in October 2017, is the school’s Centre for Science and Discovery—a new facility that will
transform teaching and learning of STEM subjects.
“This will be a wonderful building that will help young learners make sense of abstract and complex
concepts and encourage collaborative and creative approaches to solving real-world problems,”
says Dr Rogers.

<ENDS>
MEDIA OPPORTUNITY:
Media are invited to attend the CNBP outreach session at Concordia College, to film or photograph
activity and will be able to conduct interviews with CNBP researchers, as well as with Dr Joanne
Rogers, Head of Science.
Location - 24 Winchester St Highgate SA 5063.
Date – Wed 16th August
Time – Outreach session 10:20am to 11:20am.
Please contact Tony Crawshaw before attending on 0402770403.
ABOUT CNBP:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence led by the University of Adelaide, with research focussed nodes also at Macquarie
University and RMIT University. A $40m initiative, the CNBP is focused on developing new lightbased imaging and sensing tools, that can measure the inner workings of cells, in the living body.
http://cnbp.org.au/
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28th March, 2017

Nanoscale sensor to spot disease
A new nanoscale sensor has been developed that can help detect cytokines - molecules that play a
critical role in cellular response to infection, inflammation, trauma and disease.
Reported in the science journal ‘Nanoscale’, the sensor consists of a modified graphene quantum dot (or
GQD) which has been designed by researchers at the ARC Centre of Excellence for Nanoscale
BioPhotonics (CNBP). It allows ultra-small amounts of cytokines to be identified in and around cells, with
the work potentially opening up an exciting new avenue of biomedical research.
“Cytokines are molecules secreted by the cells of the immune system,” explains lead CNBP project
scientist Guozhen Liu, Associate Professor at Macquarie University.
“The release of certain cytokines by the body is frequently symptomatic of a disease or health related
issue, such as arthritis, inflammatory disorder or even cancer. Consequently, monitoring cytokine
secretions at the cellular and sub-cellular level, has enormous value in our understanding of basic
physiology and how the body is actually working.”
Traditionally, cytokine molecules have been extremely hard to measure and quantify.
“This has been due to their small size and their dynamic and transient nature,” says A/Prof Liu.
“What we’ve been able to do is to design and make a sensor that is so small that it can easily penetrate
inside cells. Moreover, unlike other sensors it only responds when the cytokine is present. To this aim we
have connected GQDs to cytokine sensing DNA molecules known as aptamers.”
Professor at Macquarie University, Ewa Goldys, Deputy Director at the Centre for Nanoscale
BioPhotonics, also on the project team, noted that the detection of cytokines in body fluids, cells,
tissues and organisms was attracting considerable attention in the biomedical research field. “Being able
to track cytokine levels in real time opens new ways to monitor body physiology. This will ultimately lead
to new diagnostic tools and new ways of treatment monitoring.”
Goldys believes that the innovative GQD sensing technology developed by the CNBP has potential
widespread applications, due to the universal nature of the sensor design.
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“We see these graphene quantum dot sensors as being excellent candidates for many other biomedical
applications such as DNA and protein analysis, intracellular tracking as well as for monitoring of other
cell secreted products in the body.”
Although still some years away from clinical study Goldys and Liu are both excited by the research.
“Operating at the nanoscale we’re creating entirely new windows into the body and will gain valuable
insights into the body, health, wellbeing and disease,” concludes Goldys.
<ENDS>
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Media Release
Embargoed until Thursday, 23 February 2017, 5:00am (AEDT)
NEW NANOPARTICLE DISCOVERY TO AID SUPER-RESOLUTION IMAGING
Researchers at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP),
Macquarie University, the University of Technology Sydney (UTS), Peking University and
Shanghai Jiao-tong University have made a breakthrough in the development of practical
super-resolution optical microscopy that will pave the way for the detailed study of live
cells and organisms, on a scale 10 times smaller than can currently be achieved with
conventional microscopy.
Reported in Nature, the international team of researchers has demonstrated that bright
luminescent nanoparticles can be switched on and off using a low-power infrared laser
beam, and used to achieve images with a super resolution of 28nm (about 1/36 the
wavelength of light).
The scientific breakthrough, which uses luminescent nanocrystals with the chemical
element Thulium added at high concentration, involves creation of a unique excitation
condition whereby the signals can be optically modulated via either spontaneous emission
pathway or stimulated emission pathway.
Professor Jim Piper, leader of the research team at Macquarie University and the ARC
Centre of Excellence for Nanoscale BioPhotonics (CNBP), sees these nanoparticles as
having new unique properties.
“These allow researchers to see well beyond normal limits of standard microscopes,”
Professor Piper said. “It will let you see deeper and more clearly at the cellular and intracellular level—where proteins, antibodies and enzymes ultimately run the machinery of
life.”
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Professor Dayong Jin from UTS, a lead researcher on this project, said using a lowpowered laser beam solves two problems that currently limit super-resolution imaging for
users.
“Significantly reducing the power requirement removes the need for bulky and expensive
lasers,” he said. “The heat generated by high-powered lasers also destroys fragile
biological samples, so reducing the power makes it much more biocompatible.
“We are interested in conducting solution-focused research that moves the field to
another level,” Professor Jin said. “In order to do that, you need to find the right partners
and collaborators, build a relationship, and carry that with persistence.
“Our collaborative approach and our shared vision, over a six-year period, has made the
difference in this breakthrough in creating new biomedical methods via the integration of
biomedical materials and devices.”
Associate Professor Peng Xi at Peking University, a leading researcher in super-resolution
microscopy, and also a Partner Investigator of the CNBP and an Honorary Professor at UTS
said, “After the Nobel prize in 2014, the attention of the super-resolution community has
been focused on the development of techniques that are live cell compatible. Our newly
developed rare-earth nanoparticles decreases the requirement for high power laser by 2-3
orders of magnitude, which enables the wide application of this technology in live cells,
and dramatically decreases the cost and complexity of the system.”
The use of nanoparticles for bio-imaging is a relatively recent development which has
attracted widespread attention internationally. Typically, the nanoparticles are placed in
biological samples and then “excited” by the light of a confocal microscope. The
nanoparticles act as tiny “lamps” which show where they are located. However,
fundamental limitations of light restrict the minimum size of images to about 200nm,
insufficient to visualise many biological structures of interest. By contrast this new
research shows that nanoparticles down to 13nm in size, possibly even smaller, can be
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visualised in a new form of optical nanoscopy where unwanted luminescence is suppressed
by a low-power infrared laser.
“A particular problem of current ‘stimulated emission depletion’ microscopy is that high
laser power is required to suppress emission from normal dyes and this can damage the
biological samples that we are trying to look at—obviously not ideal when trying to make a
diagnosis,” said Professor Piper. “Our nanoparticles are unique in that luminescence can
be amplified and modulated with commonly available low-power semiconductor lasers.”
Professor Piper is excited by the research: “What we’ve done is illustrate that tiny
nanoparticles offer substantial potential as a new generation of luminescent probes for
optical nanoscopy. This opens up an entirely new avenue in the study of live biological
processes in greater detail, to ultimately help us to understand how the body works at the
nanoscale - this is the key goal of the CNBP.”
Professor Jin said super-resolution imaging opens a lot of opportunities to understand how
the life machine works, hopefully leading to a better understanding of antibiotic-resistant
pathogens and diseases, and the immune system.
“This will be important for the design of new drugs to treat diseases and superbugs that
are resistant to current antibiotics.”
The research for ‘Amplified stimulated emission in upconversion nanoparticles for super
resolution nanoscopy’ was undertaken by scientists at the ARC Centre of Excellence for
Nanoscale BioPhotonics (CNBP), Macquarie University, the University of Technology
Sydney, Peking University and Shanghai Jiao-tong University.
This project is primarily supported by the Australian Research Council (ARC) Future
Fellowship Scheme (D.J., FT 130100517) and the Natural Science Foundation of China
(61428501), and jointly funded by the ARC Centre of Excellence for Nanoscale
BioPhotonics (CE140100003), Macquarie University Research Fellowship (Y. Lu), the
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Natural Science Foundation of China (31327901, 61475010), and the National
Instrumentation Project of China (2013YQ03065102).
Paper details: http://nature.com/articles/doi:10.1038/nature21366
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Friday 20th January, 2017

New ‘smart needle’ to make brain surgery safer
A new high-tech medical device to make brain surgery safer has been developed by researchers at
the University of Adelaide.
The tiny imaging probe, encased within a brain biopsy needle, lets surgeons ‘see’ at-risk blood
vessels as they insert the needle, allowing them to avoid causing bleeds that can potentially be
fatal. The project is a collaboration with the University of Western Australia and Sir Charles
Gairdner Hospital.
“We call it a smart needle. It contains a tiny fibre-optic camera, the size of a human hair, shining
infrared light to see the vessels before the needle can damage them,” says Professor Robert
McLaughlin, Chair of Biophotonics, Centre for Nanoscale BioPhotonics, at the University of
Adelaide.
“And what’s really exciting is the computer smarts behind this so that the computer itself
recognises the blood vessel and alerts the surgeon.”
Over the past six months, the “smart needle” has been used in a pilot trial with 12 patients
undergoing neurosurgery at Sir Charles Gairdner Hospital in Western Australia.
Today, Education and Training Minister Senator Simon Birmingham, was shown the high tech needle
and the laboratory where it was developed, partially funded by the Australian Research Council,
the National Health and Medical Research Council and the South Australian Government.
Minister Birmingham said the Turnbull Government had committed $23 million until 2021 to
encourage vital research discoveries through the Australian Research Council Centre of Excellence
for Nanoscale BioPhotonics.
“This smart biopsy device is an outstanding example of how our investment in research can
translate into real benefits for industries and ultimately for Australians,” Minister Birmingham said.
“Professors McLaughlin and Lind are improving lives and are exemplars of Australian ingenuity who
are leading the world as innovators in medical technology.
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“This truly transformational technology will make brain surgery safer and I expect in the months
and years to come we will see this as one of the first in the next generation of research
breakthroughs supported by the Turnbull Government’s National Innovation and Science Agenda.”
University of Adelaide Vice-Chancellor and President Professor Warren Bebbington says: “The
University of Adelaide is a leader in research commercialisation. This device is a tremendous
example of how research is being turned into outcomes with real impact on health and wellbeing.”
The smart needle will be ready for formal clinical trials in 2018. The team are in discussions with a
number of international medical device manufacturers and are seeking to manufacture the smart
needles in Australia. “It’s an ideal technology to commercialise in Australia,” says Professor
McLaughlin. “We have the engineering expertise and world-class hospitals here, and enthusiasm
from the surgeons.”
“To have a tool that can see blood vessels as we proceed through the brain would revolutionise
neurosurgery,” says Professor Christopher Lind, Consultant Neurosurgeon, Sir Charles Gairdner
Hospital and the University of Western Australia, who led the clinical trial. “It will open the way for
safer surgery, allowing us to do things we’ve not been able to do before.”
A video about the research can be seen on YouTube at https://youtu.be/3NztRONTKgw
<ENDS>
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The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence led by the University of Adelaide, with research focussed nodes also at Macquarie
University and RMIT University. A $40m initiative, the CNBP is focused on developing new lightbased imaging and sensing tools, that can measure the inner workings of cells, in the living body.
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New Chair for CNBP Advisory Board
The Centre for Nanoscale BioPhotonics (CNBP), an Australian Research Council Centre of
Excellence, announced today the appointment of Ms Catriona Jackson as the new Chair of its
Advisory Board.
Ms Jackson, Deputy Chief Executive of Universities Australia, and the former CEO of Science
Technology Australia, takes over the position from Professor Ian Frazer, the founding CNBP Board
Chair since 2014.
As Chair, Ms Jackson will support CNBP’s mission to discover new approaches to measuring nanoscale chemical and molecular processes by use of innovative light-based techniques and
technologies. She will lead the advisory board in the strategic directions for the Centre and monitor
delivery of Centre outcomes and work to strengthen the Centres’ linkages with academia, industry
and government, while identifying opportunities for future engagement.
Ms Jackson, who has been an ordinary member of the CNBP Advisory Board since 2014 said, “I’m
excited and honoured to be announced as Advisory Board Chair. It’s a thrilling time to work with
such a forward looking organisation. The CNBP is having great success in developing new sensing
tools that are pushing the very frontiers of molecular exploration and measurement.”
Professor Mark Hutchinson, CNBP Director at the University of Adelaide welcomed the appointment
noting, “Ms Jackson has been a valued and active member of the Board for the previous two and a
half years. As our new Chair she brings continuity to the position with her existing knowledge of
what we aspire to be as a Centre. She has a fantastic understanding of the CNBP’s purpose,
mission, values and operational objectives and has the personal qualities and skills required to
support the amazing light-focused research that we undertake.”
In other related activity, Professor Elaine Sadler from the University of Sydney joins the CNBP
Advisory Board as an ordinary member, with Professor Hugh Possingham from the University of
Queensland stepping down to pursue other interests.
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“I’d like to take the opportunity to welcome Professor Sadler to the CNBP community as well as to
thank both Professor Frazer and Professor Possingham for their energy, enthusiasm and valuable
Board contributions to the CNBP over recent years,” said Hutchinson.
<ENDS>
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Ms Catriona Jackson, CNBP Advisory Board Chair
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Biophotonics conference set to light up Adelaide
The inaugural SPIE BioPhotonics Australasia conference will take place from this weekend,
attracting two hundred world leading researchers, clinicians, policy-makers, suppliers and other
industry professionals to Adelaide, South Australia.
The event, jointly hosted by the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) and
SPIE (The International Society for Optics and Photonics), will explore the latest in light-based
technologies and techniques that allow for an improved understanding of biology and how living
systems work at a cellular and molecular level. Biomedical, diagnostic and advanced imaging
applications will all feature as part of an innovative research-led program.
CNBP Director at the University of Adelaide, Prof Mark Hutchinson who is chairing the conference,
notes that the field of biophotonics is expanding rapidly with its enabling technologies already
having a major impact on society.
“New light-based imaging and sensing tools, including advanced optical fibres, sensors, lasers and
fluorescing nanoparticles, are now being developed that allow us to measure the molecular activity
taking place deep inside of biological cells, inside of the living body,” says Hutchinson.
“This new technology is supporting the ever-growing demand for advanced and effective
diagnostics and therapeutics across a whole range of health areas including those related to cancer,
fertility, heart disease, pain management and more.”
Spread over four days, SPIE BioPhotonics Australasia will include plenary talks, themed sessions,
speed science discussions and networking opportunities focused on increasing research and industry
engagement.
“Conferences like this can kick-start exciting new opportunities as researchers and potential
business partners come together, to discuss the latest discoveries and how they might be best
translated into pioneering products and services,” says Hutchinson. “Having both groups engage
early is key so that market-needs and solutions can be fully explored and worked through
effectively.”
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The conference will also be hoping to inspire the next generation of scientists with one-hundred
South Australian students visiting the event to take part in a half-day outreach session that will
include talks, poster sessions, light inspired science demonstrations and discussion time with
leading researchers.
“If we can help enthuse students in their STEM related study now, there will be real career options
for them in the future, particularly in advanced bio-medical and engineering fields, where the
potential for real societal impact is huge,” said Hutchinson. “And wouldn’t it be great to see some
of these same students on stage in ten years’ time, telling us about their advanced and innovative
discoveries as well.”
Looking ahead, Hutchinson believes that it is going to be an extremely rewarding conference.
“We’ve attracted top international researchers here to South Australia including six plenary
speakers who are experts in the photonics field and the science that will be on show will be
absolutely amazing. Talks will range from new imaging technologies to help us understand how
brains work, through to new 3D techniques to model living tissue, to new fibre-optical sensors that
can be used in the tiniest of nano-environments. Our program is absolutely full of exciting
research.”
SPIE BioPhotonics Australasia will run at the Adelaide Convention Centre from the 16th-19th
October 2016. The event’s two co-hosts (SPIE and the CNBP) are already exploring opportunities for
an even larger follow-up conference to potentially take place in 2018.

<ENDS>
IMAGES AVAILABLE:

CNBP Director and Conference Chair Prof Mark Hutchinson.
https://flic.kr/p/MDu5is
https://flic.kr/p/Mz8ZYp
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SPIE BioPhotonics Australasia conference logo
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Cell colour technology wins Eureka prize
Ewa Goldys, Deputy Director of the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP)
and Professor at Macquarie University, together with Dr Martin Gosnell, CNBP research affiliate

and Managing Director at Quantitative Pty Ltd have won the ANSTO 'Innovative Use of Technology'
award at the 2016 Australian Museum Eureka Prizes.
They were recognised for their innovative colour focused research, able to distinguish between
healthy and diseased cells, in areas as diverse as embryology, neurodegeneration, cancer and
diabetes.
“We are absolutely thrilled to be awarded this prize out of such a high-quality field of researchers
and scientists,” said Prof Goldys following the Eureka announcement.
“The hyperspectral imaging technique pioneered by our team lets us successfully extract specific
biomolecular information hidden in fluorescent colour signatures of living cells and tissues.”
Goldys explained, that with this research, a new window into the body had been opened.
“Through the approach we are taking, incorporating leading-edge microscopes, ‘big data’ and the
high processing speeds of modern computers, we are able to noninvasively and rapidly detect
major health conditions, across a wide variety of areas.”
The future of the research, Goldys believes is one of high-impact and significant possibility.
“These colour-based cellular and molecular measurements have the potential to be done in-vivo
(in the body), expediting the potential for healthcare decisions based on the health needs of the
individual and their unique biological characteristics.”
Concluded Goldys, “The really exciting thing is that while we are probing the very limits of our
understanding of life at the molecular level, this technology also yields real world translational
outcomes – outcomes that will support clinicians in making improved diagnosis and health decisions
for patients.”
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The Eureka Prizes are presented by the Australian Museum and reward excellence in research and
innovation, science communication and journalism, leadership and school science. Prize winners
were announced at an Awards Dinner at Sydney Town Hall.

<ENDS>

Professor Ewa Goldys (CNBP and Macquarie University) and Dr Martin Gosnell (Quantitative) with
awards.
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Quantitative is a bioinformatics and engineering company undertaking a range of activities
including the development of cellular diagnostic scales; combining and condensing information
content of large databases; information and feature extraction of image, spectral, spatial,
temporal data sets, and visualisation and projection of complex datasets using advanced
customised targeted projection pursuit methods and the development and manufacture of
specialised scientific equipment. http://www.quantitative.net.au/
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Cell colour technology shortlisted for Eureka honours
Sydney researchers Professor Ewa Goldys and Dr Martin Gosnell have been selected as finalists in
the prestigious Australian Museum Eureka Prizes, for their work in developing technology that
enables colour to be used as a uniquely powerful diagnostic tool in medicine.
Selected in the award category ‘2016 ANSTO Eureka Prize for Innovative Use of Technology’,
Goldys and Gosnell use modern day microscopes and powerful computer analysis to explore the
subtle colour differentiations of cells and tissue, down to a molecular level.
“With our pioneering hyperspectral imaging technique we are able to unveil the biomolecular
composition of cells and their nanoscale contents,” said Ewa Goldys, Deputy Director of the ARC
Centre of Excellence for Nanoscale BioPhotonics (CNBP) and Professor at Macquarie University.
“This lets us distinguish between healthy and diseased cells in areas as diverse as embryology,
neurodegeneration, cancer and diabetes. Key is the great potential of this technology to impact
positively on lives - supporting clinicians in making improved diagnosis and health decisions for
patients.”
Noting that it was a pleasure and a privilege to be nominated as a Eureka finalist, Goldys
concluded, “Our innovative methodology is letting us probe the very limits of our understanding of
life at the molecular level. It’s important that we share these amazing discoveries with the public
and the community at large - the Eureka Prizes are the perfect platform to help support us in
these efforts.”
Dr Martin Gosnell, CNBP research affiliate and Managing Director at Quantitative Pty Ltd was
equally pleased by the Eureka nomination.
“I’m absolutely delighted that our research has been recognised at this level. By using the colour
of light from cells and tissues, we are pushing the very frontiers of molecular exploration and
measurement.”
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“Our high-powered data analysis and imaging expertise is truly opening up new windows into the
body.”
The Eureka Prizes are presented by the Australian Museum and reward excellence in research and
innovation, science communication and journalism, leadership and school science.
Prize winners will be announced at an Awards Dinner at Sydney Town Hall on Wednesday 31 August
2016.

<ENDS>
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Tiny gemstones best for long-term imaging at the nanoscale
A new study published in the journal ‘Advanced Optical Materials’ has shown that minuscule diamonds and rubies
could be the nanomaterials of choice for researchers aiming to explore cellular and molecular processes inside of the
living body.
The ruby and diamond particles, more than 1000 times smaller than the diameter of a hair, were tested alongside
other nanoparticles for use in biological imaging, and were shown to have a high degree of stability, critical to
achieving imaging success.
“Fluorescing nanoparticles can be used as ‘tiny lamps’ that when placed in the body, are able to light up cells and
their internal processes”, explained Dr Philipp Reineck at RMIT University, lead scientist on the study and researcher
at the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP).
“We shine light at the biological sample of interest in a very controlled way and the nanomaterials send light back,
helping us to see very specifically what is happening, right down to a molecule and protein level. This is the area
we’re focused on, exploring how the ‘very small’ can help us in answering some of the very big questions in biology.”
In the study, Dr Reineck and his team compared seven types of fluorescent nanomaterials – organic dyes,
semiconductor quantum dots, fluorescent beads, carbon dots and gold nanoclusters, as well as the nano sized
diamonds and rubies. Characteristics tested for included levels of fluorescence brightness and photostability
(resistance to change under the influence of light), as well as how efficiently these new materials can be imaged with
standard microscopes used in biology.
“Nanomaterials have widely differing characteristics,” said Dr Reineck. “We need to determine which materials will
work best in which imaging application.”
“What our study clearly shows is that nanodiamonds and nanorubies are excellent materials for long-term biological
imaging. These two materials provide acceptable levels of brightness and the best photostability by far, when
compared to the other materials that were tested.”
In other study findings, Dr Reineck notes clear trade-offs in many of the nanomaterials examined.
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“We find that ideal levels of photostability generally mean a sacrifice in brightness and vice versa,” he said. “In our
testing for example, the organic dyes and carbon dots were much brighter than the rubies and the diamonds - but
photobleaching (or fading) was a major issue, impacting their practical imaging use.”
Dr Reineck’s next step will be to work closely with biologists and medical researchers within the CNBP to develop
selected nanomaterials so that they can be used with the needed precision and reliability to light-up real-world
biological environments. Future application of the materials will relate to fertility, chronic pain and heart disease
research, key focus areas for the CNBP.
“The real treasure isn’t the rubies or the diamonds,” concluded Dr Reineck. “It will be the way in which we use these
materials to shed new light on the incredibly complex processes taking place in the living body, helping us understand
a whole host of matters relating to health, wellbeing and disease.”
<ENDS>
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Below - An artistic representation of nano-diamonds being used to light up and image a long chain of proteins.
Image courtesy of Dr Carlo Bradac. http://flic.kr/p/HyanaN
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Brain probe to examine drug dangers
Research reported in the scientific journal ‘Biomedical Optics Express’, has detailed the
development of a new optical-fibre based probe, which can measure localised temperature-change
deep inside the brain.
The probe will help researchers better understand the brain, its complex and biochemical
pathways, and will be used to examine the effects of drug use, where discrete regions within the
brain can be impacted at a cellular and even intra-cellular level.
According to lead author on the research paper, Stefan Musolino, Scientist at both the ARC Centre
of Excellence for Nanoscale BioPhotonics (CNBP) and at the University of Adelaide, there is a
requirement for a temperature probe that is both accurate and minimally invasive.
“There is a need to understand how the brain works, whether it be for the testing of new medical
treatments or for better understanding the toxicological impacts of drug-taking, which can
obviously lead to adverse health outcomes”, said Musolino.
“Using this incredibly thin glass fibre we can track the changes in temperature that we see in the
brain, allowing us to better understand what’s happening across the neuronal and inflammatory
pathways. What our probe provides, is an entirely new method for getting relevant biological
measurements out of the brain, in this case rats brains, for further study and analysis.”
A key focus for Musolino will be the exploration of links between MDMA (or ecstasy) use and
hyperthermia (or overheating) which can lead to patient hospitalisation and in severe instances,
death.
“There are large numbers of biochemical pathways in the brain that are linked to acute MDMAinduced hyperthermia” said Musolino.
“If we can understand how these pathways operate and measure the specific temperature changes
taking place, then potential treatments for MDMA toxicity, as well as for other drugs, can be
further explored and then tested.”
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Dr Erik Schartner, CNBP Researcher, also at the University of Adelaide explained further, “Our
probe is unique due to its tip, which has been expertly functionalised with modified tellurite
glass, making it extremely sensitive to temperature.”
“With it, we can measure localised brain temperature to a level of plus or minus 0.1 degrees
Celsius. This is important as the brain is the most temperature sensitive organ in the body and
even small deviations in temperature can have a significant effect on well-being.”
Schartner added, “The probe lets us track temperature change on a real-time basis - we can see
how the brain is reacting immediately - either to a particular drug such as MDMA, or to a potential
treatment.”
The CNBP researchers have ambitious plans, intending to continue their research with the current
probe prototype, as well as developing an even more capable sensing tool in the future.
“Our long term strategy is to take this technology and to develop a multi-functional probe that
will let us track not just temperature change, but also other biochemical activity in the brain as
well,” said Dr Schartner.
“This has the potential to turbo-charge research outcomes in the field of neuroscience, greatly
aiding our understanding of the brain, the most complex and complicated organ in the body.”

<ENDS>
IMAGES AVAILABLE:

Stefan Musolino
https://flic.kr/p/JMs5Lw https://flic.kr/p/HU9smW https://flic.kr/p/JHBpBD
CNBP science
https://flic.kr/p/zYJw95

Above - CNBP researcher Stefan Musolino. The optical fibre probe can generate and harness light to
detect temperature changes in biological systems.
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CNBP technology targets chronic pain
A consortium led by Macquarie University, utilising technology established by the ARC Centre of Excellence for
BioPhotonics (CNBP), has been awarded a $340,000 Linkage Grant by the Australian Research Council, to target the
debilitating effects of chronic pain.
The grant, bringing together researchers from Macquarie University, the University of Adelaide and the regenerative
medicine company Regeneus, will support work that aims to relieve chronic pain in animals and will lay the
foundations for future human therapies, using molecular tests, cell technologies and immune/hormonal pain
generators.
According to Mark Hutchinson, Professor at the University of Adelaide and CNBP Director, the consortium’s activity
will not only seek to target the incapacitating effects of chronic pain but will also aid understanding of how men and
women feel pain differently.
“Chronic pain is a great research challenge and we now know that it affects females more than males. Building on
our ability to sense what is happening in the body at the cellular and molecular level, this project aims to develop a
new understanding of pain as well as its differences related to gender,” explained Hutchinson.
“Establishing the fundamental mechanism in pain, the role of immune signalling and molecular mediators, we will
enable true pain-modifying treatments which address pivotal trigger points in both females and males. This work will
highlight the importance of examining both sexes at a basic research level.”
Ewa Goldys, Professor at Macquarie University and CNBP Deputy Director added, “The grant will also help us to
develop a unique approach – to use specially selected stem cells to separately target arthritic male and female pain,
and to demonstrate novel veterinary chronic pain treatments.”
Said Goldys, “Our efforts will be largely based on utilising CNBP technology, incorporating innovative cell detection,
molecular sensing and labelling know-how, operating at the nanoscale level.”
“From this, we’re hoping to see impressive translational outcomes across the life and medical sciences field.”
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The Linkage Grant to be administered by Macquarie University features Professor Mark Hutchinson (CNBP Director at
the University of Adelaide), Professor Ewa Goldys (CNBP Deputy Director at Macquarie University), Dr Guozhen Liu
(CNBP Research Fellow at Macquarie University), and Dr Graham Vesey (Co-founder and Chief Scientific Officer at
Regeneus Ltd) all listed as named Investigators. The project will commence in July 2016.
<ENDS>
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CNBP Director Prof Mark Hutchinson. https://flic.kr/p/xG76GA
CNBP Deputy Director Prof Ewa Goldys and CNBP Research Fellow Dr Guozhen Liu. https://flic.kr/p/HcjaBk
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Fellowship supports study into stress
The Centre for Nanoscale BioPhotonics (CNBP), an Australian Research Council Centre of
Excellence led by the University of Adelaide, is pleased to announce Dr Michael Baratta, Senior
Research Associate in the Department of Psychology and Neuroscience at the University of
Colorado Boulder, as the successful recipient of the CNBP-American Australian Association (AAA)
Fellowship for 2016.
The Fellowship, coordinated by the AAA and funded by the CNBP, provides US$30,000 to support an
American PhD or early career Postdoctoral Fellow who wishes to conduct one year of research at a
CNBP research node in Australia.
Dr Baratta, a specialist in brain function and behaviour will explore the use of novel CNBP
biophotonics to examine in real-time, neuro-circuitry activity related to stress. The research will
help inform therapeutic efforts focused on instilling stress resilience – a key way in which the body
is able to deal with adverse events, situations or environments.
Based at CNBP’s administrative headquarters at the University of Adelaide, Dr Baratta will also
collaborate extensively with CNBP researchers at Macquarie University in Sydney.
“The full promise of an all-optical interrogation of neural circuitry can only be realized with the
development of new technologies that integrate approaches from material science, biochemistry,
genetics, and neuroscience,” said Dr Baratta.
“This Fellowship is an excellent opportunity that will bring together the diverse expertise
required to help meet this exciting challenge.”
Mark Hutchinson, CNBP Director and Professor at the University of Adelaide welcomed the
Fellowship appointment.
“Dr Baratta comes with a wealth of neuroscience skills, behavioural models and the surgical
knowhow required, to apply our technology to the complexities of stress neurobiology.”
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“Excitingly, he comes from the world leading stress research team at the University of Colorado
Boulder, led by Professor Steven Maier and Professor Linda Watkins who are Partner Investigators
of the CNBP.”
“Dr Baratta’s experience here within the nodes of the CNBP will further this exciting area of
research, will form the basis of a long-term biophotonics collaboration between the CNBP and the
University of Colorado, as well as facilitate the international rollout of our own CNBP technology.”
Further information on the CNBP-AAA Fellowship can be found online from the American
Australian Association website. The Fellowship will also be offered for 2017.
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Big data to help see small cells
Researchers have successfully combined computer analysis with microscopy, to extract highly detailed cellular
information that will help distinguish between healthy and diseased cells, in areas as diverse as cancer, injury and
inflammation.
The approach, reported in the journal ‘Scientific Reports’, has shown that subtle biochemical signatures of cells can
be captured and then categorized, to an extent that has never been seen before.
Co-author on the journal paper, Ewa Goldys, Deputy Director of the Centre for Nanoscale BioPhotonics (CNBP) and
Professor at Macquarie University is excited by the outcomes of the work, “We’ve already been able to successfully
detect genetic mutations in cancer cells and bio-markers related to diabetes, as well as to non-invasively distinguish
stem cells from other cells in the body.”
“Key to our approach has been the development of a highly bespoke piece of software and building on twenty-first
century computing capability. It has allowed us to quantitatively characterise the cell populations being viewed under
the microscope, and to then identify colours and patterns related to specific conditions.”
Goldys explained further, “To achieve this, we analysed individual cells and the many thousands of parameters that
can be recorded for that particular cell. From this, and after extensive testing, we were able to determine which
cellular features were indicative of a particular condition. We were able to differentiate between cell classes – that is,
we were to be able to determine good cells from bad, healthy from unhealthy and higher functioning cells versus
lesser functioning cells.”
Dr Martin Gosnell, primary author of the paper, CNBP research affiliate and Director at Quantitative Pty Ltd,
considers the label-free and non-invasive aspects of the technique to also be of a major benefit.
“In this work we show for the first time, how to extract rich, biologically relevant and quantitative information from
selected cells using relatively standard microscopy imaging.”
“Unlike other methods of cellular analysis, there is no need to add potentially damaging chemicals to bind and label
the cells being examined. We simply use the power of light as well as the power of technology to give us
unprecedented levels of information. In this research, the innovation is a clear result of our high-powered data
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analysis. The applications are vast and Quantitative is actively engaged in multiple areas in order to translate the
technology.”
Professor Goldys concluded, “The use of big data in biology is a rapidly evolving field with a great potential to impact
positively on many lives. Our methods will be able to form the framework for future diagnostic tools that will help aid
understanding of disease, drug response and therapeutics. It’s an exciting time to be a researcher. Big data is having
a big biological impact!”
<ENDS>
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Counting cancer-busting oxygen molecules
Researchers from the Centre for Nanoscale BioPhotonics (CNBP), an ARC Centre of Excellence, have shown that
nanoparticles used in combination with X-rays, are a viable method for killing cancer cells deep within the living body.
The research, published in the journal ‘Scientific Reports’ is based on the successful quantification of singlet oxygen
produced during photodynamic therapy for cancer. Singlet oxygen molecules (a highly reactive form of oxygen) are
able to kill or inhibit growth of cancer cells in the body due to their toxicity.
Co-lead author on the paper, Ewa Goldys, Deputy Director of the CNBP and Professor at Macquarie University
explained, “Photodynamic therapy is where light sensitive compounds are placed near diseased cells, then activated
by light, producing short lived molecular by-products that can destroy or damage the cells being targeted.”
“In this case, X-rays (a form of light) were used to stimulate cerium fluoride (CeF3) nanoparticles which had been
placed near a group of cells. Singlet oxygen was produced as a by-product of the X-ray and CeF3 interaction, which
was then successfully measured.”
Goldys believes the research is significant, as this is the first time that anyone has been able to quantify accurately,
the number of singlet oxygen molecules produced in this type of procedure.
“Singlet oxygen molecules are a far more reactive form of oxygen but they can only kill cancer cells if generated in
sufficient quantity”, said Goldys.
“In our testing we established that therapeutic radiation dose X-rays, produce enough singlet oxygen molecules to be
effective in photodynamic therapy.”
According to Goldys, photodynamic therapy has traditionally utilised near-infrared or visible light which has been
unable to penetrate far into the body, limiting its use to cancer treatment, on or near the surface of the skin.
“We’re looking to target cancer cells deeper in the body hence the use of X-rays, which can really penetrate into
deeper levels of tissue, and which are already used in medical diagnosis and therapy.”
Concluded Goldys, “What we’ve shown through our measurements is the applicability of the photodynamic therapy
approach to effectively treat tumours within.”
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“The beauty of this type of treatment is that it uses different biological pathways to kill cells as compared to
chemotherapy, radiotherapy and other current cancer practices.”

“Deep tissue photodynamic therapy will potentially provide new treatment options for the cancer patients of the
future.”
Next steps with this research will see differing nanoparticles tested and measured, for effectiveness in singlet oxygen
production.
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HYPER DOTS: THE NEXT BREAKTHROUGH FOR BIO-IMAGING, DIAGNOSTICS, AND
NANOMEDICINE
Researchers in the field of nanotechnology have discovered new tools that could change how
cancers and brain diseases, such as dementia and Parkinson’s disease are treated in the future.
The latest development in nanotechnology engineering has been discovered by Professor Dayong
Jin from the University of Technology (UTS) and co-authors from the ARC Centre of Excellence for
Nanoscale Biophotonics at Macquarie University, and collaborators from the University of
Wollongong and the National University of Singapore.
Their discovery could form new solutions to getting around the body’s immune system response in
the targeted treatment of cancerous cells, which causes both the healthy and diseased cells to die.
“At this stage the treatment for cancer is applying radiation or chemical drugs which tends to be very
aggressive,” Professor Jin said. “You might kill the cancer cells, but you can also kill up to 70 to 90
per cent of the healthy cell.
“We see similar problems in the treatment of neurological diseases.There are a lot of drugs to treat
these types of diseases, but the problem is the blood brain barrier which protects the brain from
infections—a lot of the time the drug tends to circulate in the blood system and not the brain.”
“We need to find a new vehicle for drug delivery that allows the healthy cell and blood brain barrier
to recognise the drug as a ‘friend’ and not an ‘enemy’.”
Professor Jin’s research is aimed at developing this new vehicle. Their latest breakthrough has seen
a result of more than 800 synthesis experiments undertaken over the last three years by Macquarie
University student Mr Deming Liu, who created a library of 800 different choices of new shaped
nanocrystals formed from ordered atom clusters. The different shaped or ‘hybrid’ nanocrystals act
as new tools, or a new molecular tag and a potential new vehicle for targeted drug delivery.
Professor Jin said the new type of nanocrystal could also lead to clearer diagnostic bio-imaging
such as MRI scans and X-rays.
“Hybrid nanocrystals are multifunctional and able to simultaneously do different things at once. For
example, you can design a super nanoparticle that has optical, magnetic and chemical responses
which allows for multiple molality imaging of the disease and [eventually] super high resolution
images.
“Having precise diagnostics is also important because when a surgeon operates they need to
understand exactly where the tumour is,” he said. “If higher resolution imaging is available, the
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surgeon will be able to see a precise boundary between the healthy cell and tumour cell which will
result in a better outcome for the patient.”
Now that nanoparticles can be precisely controlled to create different shapes and sizes, researchers
can begin to investigate whether the new type of nanoparticles have an impact on the transportation
of drugs within the body.
“We already started investigating this problem, but the “life machine” is very complicated so we can
say that we have the tool, but how to use that tool to do the right job we still don’t know,” Professor
Jin explained.
The next phase of research will focus on further collaboration with medical researchers to tailor their
design.
“As a tool provider we are quite confident, but we need to listen to the end users to know which tool
we need to make,” he said. “It’s like we now have the manufacturing capability but we need to
customise our design synthesis to be more aligned with the application.”
This research was recently published in Nature Communications and can be viewed DOI:
10.1038/ncomms10254 (http://rdcu.be/fNbd).

Professor Dayong Jin is an ARC Future Fellow in biophotonics, nanotechnology & medical
biotechnology at UTS Science. He is the Chief Investigator and Science Theme co-Leader at the
ARC Centre of Excellence for Nanoscale Biophotonics; and Director of the recently established
Initiative for Biomedical Materials & Devices (IBMD) at the School of Mathematical and Physical
Sciences, UTS Science. Professor Jin was awarded the 2015 Eureka Prize with Professor Bradly
Walsh CEO of Minomic International Ltd and Professor Tanya Monro from the University of South
Australia for their invention of nanocrystals known as Super Dots which have the capability to “fish”
a diseased cell from millions in a blood or urine sample.
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New sensor to aid IVF
The tricky process of monitoring early-stage embryos during the IVF process could become much easier with the
development of a new fibre-optic sensor that can measure concurrently, hydrogen peroxide and pH (acidity-alkalinity
concentrations) in solution.
The sensor, the first of its kind, was reported in the research journal ‘Sensors’ and consists of a single optical fibre, the
tip of which has been functionalised with a reactive fluorescent coating.
Lead author on the paper, Malcolm Purdey, Researcher at the ARC Centre of Excellence for Nanoscale BioPhotonics
(CNBP) and the University of Adelaide, believes the sensor has the potential to be used across a broad range of
biological applications, but that it is particularly well suited to the IVF industry.
“Unregulated production of hydrogen peroxide by an embryo, as well as fluctuating levels of pH, can indicate
embryonic stress, impacting embryo development,” said Purdey.
“Our state-of-the-art sensor is a single strand of optical fibre that is completely non-invasive. It could be placed right
next to the embryo causing no disruption to its development, monitoring critical stages of the IVF process.”
Purdey notes that currently, a number of issues exist in monitoring the health of an embryo.
“Current clinical examinations are solely visually based. Even recent prototype sensors would need multiple fibres,
detectors and light sources to be hooked up”, he said.
“Our dual sensor has the potential to monitor multiple embryonic parameters objectively, with a single piece of
technology. We’ll be able to better understand the dynamic processes taking place, at this, the very earliest stage of
life.”
According to Purdey, the sensor also has the potential for broader application as well.
“Hydrogen peroxide is an indicator of cell stress and possible illness. In the future, our sensor could be used inside of
the body, to examine cells in the arteries to look for evidence of vascular disease. It could also be used to aid cancer
detection too.”

99

Purdey concluded, “It’s a really exciting time for our research - we believe our sensor, or some future form of it, will
have a significant impact in helping improve the lives of Australians.”
<ENDS>
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A focus on fatty eggs and fertility
A new study of fat levels in oocytes (immature ova or eggs) has the potential to transform IVF practice, benefiting the
dairy industry, and women seeking assisted reproductive treatment too.
The three year study, published in the journal Biology of Reproduction, established that high levels of fat in the
oocytes of high milk-yield dairy cows, impacted both egg and embryo development negatively, reducing overall
success rates of fertility. Treating theses fatty oocytes with the drug salubrinal, reversed these negative outcomes.
Lead author on the paper, Dr Mel McDowall, senior researcher at the Centre for Nanoscale BioPhotonics (CNBP) and
the University of Adelaide’s Robinson Research Institute, believes that the findings have the potential to revolutionize
the IVF industry.
“What we’ve shown is that fatty eggs affect the fertility process negatively. These eggs behave differently when they
contain higher levels of fat - that they exhibit a particular stress, reduce the health of the eggs and subsequent
embryo development. We’ve been able to block that stress mechanism, in this instance with salubrinal, to improve
egg quality and to get the embryo back to within normal quality parameters.”
Dr McDowall believes that the study can help stem the decline of high milk-yield cattle fertility rates - a decline of
approximately 20% over the past 20 years.
“In Australia a 1% decrease in Holstein cattle fertility equates to approximately $5m in lost revenue per year. Our new
approach, as part of a structured IVF process, has the potential to give the Australian dairy sector a real boost,” said
Dr McDowall.
Dr Rebecca Robker, from the University of Adelaide’s Robinson Research Institute and a senior author on the study,
noted that the research also offered a potential new approach for women undertaking IVF.
“What we know is that obese women (with BMIs over 30) also have fatty oocytes and this can be a key cause of
infertility. The use of an agent such as salubrinal could potentially benefit large numbers of women seeking IVF
treatment in the future.”
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Concluded Dr McDowall, “Our research is aimed at improving reproductive outcomes for all, whether it be the 9% of
women in Australia experiencing fertility issues, or the dairy cow in the field.”
Funding for the study was provided by the Gardiner Foundation and the Centre for Nanoscale BioPhotonics (CNBP).
<ENDS>
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CNBP launch at Macquarie University
The ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) will officially launch its Macquarie
University Research Node, at a formal event later today in Sydney.
A collaborative and multi-institutional initiative, the CNBP is focused on developing new light-based
imaging and sensing tools, that can measure the inner workings of cells, in the living body.
“We’re focused on developing new tools, which can detect the incredibly small features on and inside
biological cells, to see how the body is working,” says Jim Piper, Professor at Macquarie University
and CNBP Node Leader. “It’s at the nanoscale that we operate, where the actions of atoms,
molecules and proteins, determines the health and wellbeing of the individual.”
In helping launch the node, Professor Mary O'Kane, NSW Chief Scientist & Engineer said, “Physics,
biomolecular sciences and nano-technology are key research strengths at Macquarie University.”
Professor Piper noted that over fifty researchers, staff and students from the University, spanning a
wide range of disciplines, would contribute to CNBP activity.
Said Piper, “The technologies and tools that the team is developing will help us better understand a
wide range of human related conditions and offer many opportunities for commercialisation,
benefitting the Australian economy.
“Our research will create new windows into the body and will ultimately lead to important health
outcomes for Australians, particularly in the areas of cardiovascular disease, chronic pain and
reproduction.”
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence, with research focused nodes at the University of Adelaide, Macquarie University and
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RMIT University, and has an extensive network of international and industrial partners. It is a $40m
initiative with funding for seven years.
<ENDS>
IMAGES AVAILABLE:
Photo of Prof Jim Piper, CNBP Node Leader at Macquarie University: https://flic.kr/p/zNksqB
CNBP: The CNBP brings together physics, biology and chemistry, to explore the cellular and
molecular environment of the living body. https://flic.kr/p/zYJw95
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence, with research focussed nodes at the University of Adelaide, Macquarie University and
RMIT University. A $40m initiative, the CNBP is focused on developing new light-based imaging and
sensing tools, that can measure the inner workings of cells, in the living body. http://cnbp.org.au/
MEDIA CONTACTS:
Professor Jim Piper
CNBP Node Leader, Macquarie University
Macquarie University
Phone: 0298506369
Mobile: 0417250163
jim.piper@mq.edu.au
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402770403
tony.crawshaw@mq.edu.au
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MEDIA RELEASE
www.cnbp.org.au
Friday 30th October, 2015

Cell colour in nose helps distinguish a genetic disease
A new study has found that the colour of neuronal cells found in the nose, can be used to diagnose
for a rare genetic disorder called MELAS syndrome, which can result in stroke and dementia.
The study, published in the journal Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology,
focussed on imaging of olfactory neurosphere cells, taken by biopsy out of the body. Subtle colour
differentiations between healthy cells, and diseased cells indicating MELAS, could be seen in the
resulting imagery.
Lead author on the paper, Ewa Goldys, Deputy Director of the Centre for Nanoscale BioPhotonics
(CNBP) and Professor at Macquarie University, explains, “MELAS (Mitochondrial myopathy,
encephalopathy, lactic acidosis, and stroke) syndrome is a progressive neurodegenerative disorder
which to date, has been poorly understood and difficult to diagnose.”
“What we’ve observed with our imaging is that individuals with MELAS syndrome will have nose cells
that are subtly different in colour – a difference only in hue, such as that from a pea to a mint-green.
The degeneration in brain tissue as a result of MELAS, is being reflected in the colour of the cells,
within the nasal passage.”
Professor Carolyn Sue, Director of Neurogenetics, Royal North Shore Hospital, also a senior author of
the study, says, “Olfactory neurosphere cells are intrinsically linked to the brain and have been
associated with other neuro related diseases including Rett syndrome, Alzheimer’s and Parkinson’s.”
“By producing a new non-invasive, colour focused approach to identify MELAS syndrome and
potentially other neuro related disorders, we can treat or manage these type of diseases far more
effectively, where early diagnosis is important.”
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Goldys concluded, “Ultimately, we may see the development of new endoscopes with cameras that
can be easily inserted into the nose to undertake this sort of analysis. This allowing for the immediate
diagnosis of this type of neurodegeneration, doing away with the need for a biopsy and invasive
testing.”
<ENDS>

RESEARCH PAPER AVAILABE:
http://www.sciencedirect.com/science/article/pii/S0167488915003420
IMAGES AVAILABLE:
Olfactory neurosphere cells taken from the body, analysed for subtle differentiation of colour.
https://flic.kr/p/A6XLns
CNBP Deputy Director, Ewa Goldys. https://flic.kr/p/z3XhD8
ABOUT:
The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence, with research focussed nodes at the University of Adelaide, Macquarie University and
RMIT University. A $40m initiative, the CNBP is focused on developing new light-based imaging and
sensing tools, that can measure the inner workings of cells, in the living body. http://cnbp.org.au/
MEDIA CONTACTS:
Professor Ewa Goldys
Deputy Director, Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
Phone: + 61 (02) 9850 8902
Mobile: +61 (0) 421 318 145
ewa.goldys@mq.edu.au
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402770403
tony.crawshaw@mq.edu.au
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www.cnbp.org.au
Tuesday 29th September, 2015

Then the cells light up
Senator Bridget McKenzie, Martin Bean CBE, Vice Chancellor and President of RMIT University, and Professor Calum
Drummond, RMIT Deputy Vice-Chancellor Research and Innovation and Vice-President, will jointly open the RMIT
Research Node of the ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP) at a formal event later today.
It is here, in a new $3m state-of-the-art laboratory facility, that researchers will study the florescent properties of
nano-particles and biomaterials, and more particularly how they can be used to ‘light up’ areas in the living body, to
explore what is happening deep inside cells at the nano or molecular level.
“Our goal is to incorporate advanced nanoscale materials into new biomedical devices that will let us deliver light
directly into targeted cells inside of the body”, said RMIT Associate Professor and CNBP Node Leader, Brant Gibson.
“We can then look for specific molecular substances inside of those cells, measuring and analysing these substances
to see how the body is working. This will help us better understand fertility, pain, heart disease and a whole host of
other human related health conditions.”
The research is challenging. In some cases, the cellular substances being examined may only be a few atoms across or
about a nano-metre in size. To date, they have been incredibly difficult to detect.
New laboratory facilities, housing specialized optical and nano-material work areas, high end instrumentation as well
as two state-of-the-art microscopy systems will support this high-tech activity. One of the work areas will operate at
cryogenic temperatures down to -269 degrees Celsius. “This mitigates potential thermal effects,” said Gibson. “Heat
and temperature can impact what is extremely complex experimentation. We have here a laboratory facility that is
extremely well equipped.”
Said Senator McKenzie, “Truly innovative world-class research will take place at this Centre, advancing our scientific
knowledge immensely. The pioneering technology devised, will take us on an incredible journey of exploration,
opening up our understanding of living cells and the living body. Discoveries will lead to the development of next
generation health devices, which will improve our ability to identify and treat disease.”
RMIT’s Professor Drummond was enthusiastic noting, “We’re delighted to be a research node of the Centre for
Nanoscale BioPhotonics and proud to be supporting such an exciting and progressive area of nano-discovery. With
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the investment in these new facilities, we’ll see ambitious and transformational science, revolutionizing our ability to
understand how the human body works.”
In support of the opening, a free public lecture will be undertaken by CNBP Chief Investigator and RMIT Professor,
Andrew Greentree. He will be discussing light and how it is leading to new biological insights. Taking place on
Wednesday 30th September, the lecture is titled ‘Seeing into the body, one photon at a time’. Registration for this
event is available online - https://www.rmit.edu.au/events/all-events/public-lectures/2015/september/seeing-intothe-body-one-photon-at-a-time/
<ENDS>
IMAGES AVAILABLE:
http://www.flickr.com/photos/cnbp/21662161356
http://www.flickr.com/photos/cnbp/21688264845
ABOUT:
The CNBP is a collaborative Centre, with research focussed nodes at the University of Adelaide, Macquarie
University and RMIT University, and is a $40m initiative. It is focused on developing new light-based imaging and
sensing tools that can provide new ways of understanding cellular processes taking place within the living body.
MEDIA CONTACTS:
Associate Professor Brant Gibson
RMIT Node Leader, ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP)
RMIT University
Phone: 0399253649
Mobile: 0418575124
brant.gibson@rmit.edu.au
Tony Crawshaw
Communications
Centre for Nanoscale BioPhotonics (CNBP)
Macquarie University, Sydney
0402770403
tony.crawshaw@mq.edu.au
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JOINT MEDIA RELEASE
www.cnbp.org.au & www.americanaustralian.org
Wednesday 16th September 2015

Centre for Nanoscale Biophotonics Fellowship Announced
The American Australian Association and the Centre for Nanoscale BioPhotonics (CNBP), an
Australian Research Council Centre of Excellence, are proud to announce the multi-year ‘Centre
for Nanoscale BioPhotonics Fellowship’.
Association alumnus, 2005 Merck Company Foundation Fellow and CNBP Director Prof. Mark
Hutchinson, was instrumental in building the Fellowship as part of the CNBP's support of UNESCO's
International Year of Light 2015 initiative.
A collaborative program, the CNBP has research focused nodes at the University of Adelaide,
Macquarie University and RMIT University, and $40 million in funding. It is focused on developing
new light-based imaging and sensing tools that can measure at a cellular and molecular level
inside the living body.
Introducing the Fellowship, Prof. Hutchison was quoted saying, “We are pleased to offer this
Fellowship as it supports our Centre's efforts in undertaking world-leading and transformational
nano biophotonic research. Successful Fellows will contribute to our efforts to better understand
the biology taking place deep within single cells, responsible for maintaining health and also in
creating disease.”
Hutchinson concluded, “In collaborating with the Association, CNBP will be investing in, and
providing opportunities to, the best and brightest researchers in biophotonics globally, who are
accessible through the Association’s wide network of corporate and individual members. The
Fellowship allows the CNBP to target top tier post-graduate researchers across the United States.”
The Fellowship will support an American PhD or early career Postdoctoral Fellow who wishes to
conduct research at the CNBP, at any of its Australian nodes – the University of Adelaide,
Macquarie University or RMIT University. The Fellowship will support one year of research at
$30,000. For more details on how to apply, please check the Association’s website here.
<ENDS>
Photo available https://flic.kr/p/xG76GA
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Media Contacts:
Professor Mark Hutchinson
Director
Centre for Nanoscale BioPhotonics
The University of Adelaide
Phone: +61 8 8313 0322
Mobile: +61 (0)466 304 980
mark.hutchinson@adelaide.edu.au

Tony Crawshaw
Communications and Outreach
Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
0402 770 403
tony.crawshaw@mq.edu.au
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MEDIA RELEASE
www.cnbp.org.au

Tuesday 26 May 2015

Use your smartphone for biosensing
An Australian research team has shown that smartphones can be reconfigured as cost-effective,
portable bioanalytical devices, with details reported in the latest edition of the Open Access Journal
‘Sensors’.
The team, from the Centre for Nanoscale BioPhotonics (CNBP), an Australian Research Council (ARC)
Centre of Excellence, created a simple, portable and economic biosensing device that allows for
immediate diagnostic testing of arthritis, cystic fibrosis, acute pancreatitis and other clinical diseases.
Made up of little more than a tablet, smart phone camera, polarizer and a box, the device is based on
well-established principles of fluorescent microscopy, whereby specific substances in a sample are
tagged with a dye, which then light up or ‘fluoresce’ in a precise manner when ‘excited’ or
illuminated with a high intensity light.
Ewa Goldys, CNBP Deputy Director, Professor at Macquarie University and author of the work
explained, “In this instance, the process involved the successful testing of biological samples for
levels of Trypsin and Collagenase, clinically relevant biomarkers found in high concentration in
many human diseases.”
“The samples were placed on the tablet which provided the light, a polarizer sat on top of the

samples to help separate the tablet light from the emission from the samples. This was then
photographed by the smartphone, with the result obtained by analysing the colour and intensity of
the image pixels.”
The researchers believe that the device has enormous potential for use in point-of-care medical
diagnostics, particularly in remote or developing areas where professional and expensive research
laboratory equipment is unavailable.
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Goldys explains, “This type of fluorescent testing can be carried out by a variety of devices but in
most cases the readout requires professional research laboratory equipment, which costs many tens
of thousands of dollars. There is a need to develop easy to use, portable and affordable systems, as
this is preferred for point-of-care applications.”
“What we’ve done is develop a device with a minimal number of commonly available components.
Specialised software is not required and setting up the standard commercial tablet and smartphone
is very straightforward. The results can be analysed by simply taking an image and the readout is
available immediately.”
Goldys believes that we will see rapidly increasing use of smartphone technology in the field of
biomedical diagnostics, particularly in resource poor areas.
A free application to convert your smartphone into a bio-sensing readout device will be available
for download from the Centre for Nanoscale BioPhotonics web site www.cnbp.org.au/smartphone_biosensing.

<ENDS>

Research paper available: http://www.mdpi.com/1424-8220/15/5/11653/html
Photos available: https://www.flickr.com/photos/cnbp/17878613818/ (iStock) and
https://www.flickr.com/photos/cnbp/17735840519/ and
https://www.flickr.com/photos/cnbp/17954133982
Media Contacts:
Professor Ewa Goldys
Deputy Director
Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
Phone: + 61 (02) 9850 8902
Mobile: +61 (0) 421 318 145
ewa.goldys@mq.edu.au

Tony Crawshaw
Communications and Outreach
Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
0402 770 403
tony.crawshaw@mq.edu.au

About: The Centre for Nanoscale BioPhotonics (CNBP) is an Australian Research Council Centre of
Excellence, focused on driving the development of new light based sensing tools that can measure
at a nanoscale level – providing powerful new ways of understanding cellular processes within the
living body. The Centre is a collaborative initiative with key research nodes at the University of
Adelaide, Macquarie University and RMIT University, with other industry and academic partners
located around the world. www.cnbp.org.au
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MEDIA RELEASE
www.cnbp.org.au
Friday 20th March 2015

Director Announced for Centre for Nanoscale BioPhotonics
Following an extensive international recruitment search, Professor Mark Hutchinson has today
been announced as the Director of the Centre for Nanoscale BioPhotonics (CNBP), an Australian
Research Council (ARC) Centre of Excellence.
As CNBP Director, Hutchinson leads a $38m funded research centre that is driving the development
of new light related technologies and tools that can measure molecules and cellular processes in
what is a highly complex and dynamic environment – the living body.
Hutchinson, a Professor within the School of Medical Sciences at the University of Adelaide had
previously been acting as interim CNBP Director since September 2014.
“I’m extremely excited and proud to be leading a team of such outstanding researchers,” said
Professor Hutchinson. “The technologies and tools being developed by the Centre operate at the
nano scale and are literally providing us with ‘windows into the body’. Understanding the
processes in the human body at the molecular level will advance our scientific knowledge
immensely and will have enormous clinical impact.”
A collaborative research venture, the CNBP is led by the University of Adelaide with key nodes at
Macquarie University and RMIT University, and other industry and academic partners located
around the world. The cellular and subcellular research being undertaken by the CNBP will have
important clinical health outcomes, particularly in the areas of cardiovascular disease, chronic
pain and reproduction.
Professor Aidan Byrne, CEO of the Australian Research Council said, “Professor Hutchinson is wellrespected in the medical sciences field and will make a great contribution to the ARC Centre of
Excellence for Nanoscale BioPhotonics. He will lead his team well and ensure the research
programme of the Centre forges ahead and makes important discoveries to the benefit of
Australians.”
Since returning to Australia in 2009 from postdoctoral positions in the USA, Professor Hutchinson
has led the Neuroimmunopharmacology laboratory within the School of Medical Sciences at the
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University of Adelaide. He also leads the Biological Sensing and Medical Diagnostics theme within
the Institute for Photonics and Advanced Sensing at the University of Adelaide, and is a current
board member of Science Technology Australia.
The appointment takes immediate effect.
<ENDS>
Photo available https://www.flickr.com/photos/cnbp/16680552729/
Video available http://youtu.be/hSNAfRZbjUA
Media Contacts:
Professor Mark Hutchinson
Director
Centre for Nanoscale BioPhotonics
The University of Adelaide
Phone: +61 8 8313 0322
Mobile: +61 (0)466 304 980
mark.hutchinson@adelaide.edu.au

Tony Crawshaw
Communications and Outreach
Centre for Nanoscale BioPhotonics
Macquarie University, Sydney
0402 770 403
tony.crawshaw@mq.edu.au
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Friday 21 November 2014

$38m centre: new tools for ‘seeing’ into the body
New tools for ‘seeing’ inside the living human body at the cellular level will be developed at a $38 million
research centre being launched at the University of Adelaide today.
The Australian Research Council (ARC) Centre of Excellence for Nanoscale BioPhotonics is bringing together
physicists, biologists and chemists to develop ways of using light and optical fibres to measure biological
processes. Using light as a tool inside biological systems is called biophotonics.
“With these new tools, we will be able to measure things we have never been able to measure before and look
at significant health issues in completely new ways,” says Centre Director Professor Mark Hutchinson. “We are
creating new windows into the body.”
The ARC Centre of Excellence for Nanoscale BioPhotonics will be launched this afternoon by Senator Bridget
McKenzie, representing the Federal Government. Led by the University of Adelaide, the Centre brings
together leading researchers from the University of Adelaide, Macquarie University and RMIT University with
key international and industry partners.
“The ARC Centres of Excellence are prestigious centres where some of the nation’s best researchers are
brought together to further research in fields of national priority in a transformational way,” says Senator
McKenzie.
“The ARC Centre of Excellence for Nanoscale BioPhotonics will not only help Australia develop as global
leaders in biophotonics, but will help us understand and tackle major health issues not possible with existing
technologies.”
These breakthrough photonic technologies will impact three main areas of clinical need:
• The Spark of Life – sensing in and around developing embryos for the best start in life;
• Origins of Sensation – understanding the basis of pain by sensing inside the brain;
• Inside Blood Vessels – investigating cardiovascular disease at the nanoscale and why blood vessels fail.
“Our new generation sensors, using the latest optical fibre and nanotechnologies, will be able to see inside the
reproductive tract at the very start of life; see what’s happening in the brain as pain is registered; and measure
changes inside the vessels and cells of a heart as it beats,” says Professor Hutchinson.
Media Contact:
Professor Mark Hutchinson
Director, ARC Centre of Excellence for Nanoscale BioPhotonics
The University of Adelaide
Phone: +61 8 8313 0322
Mobile: +61 (0)466 304 980
mark.hutchinson@adelaide.edu.au
CRICOS Provider Number 00123M

Robyn Mills
Media and Communications Officer
The University of Adelaide
Phone: +61 8 8313 6341
Mobile: +61 410 689 084
robyn.mills@adelaide.edu.au
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Friday 4 July 2014

Leading the way in 3D metal printing for industry
The University of Adelaide is working with local companies to investigate 3D metal printing for the development of
prototype and operational manufacturing parts.
The University’s Institute for Photonics and Advanced Sensing (IPAS) has installed a metal and ceramics 3D printer –
the first to be open for use by industry and other research organisations in the State.
“3D printing offers a great opportunity for local manufacturers and industry to gain a competitive edge in the
development of new products or to make improvements in existing parts or existing products,” says IPAS Director
Professor Tanya Monro.
“3D printing allows rapid prototyping direct from new designs – producing the new part in hours rather days or weeks,
ready for quick feedback and refining of designs. It can also be used to improve parts – making them lighter or stronger
than is often possible through traditionally machined parts. This offers great benefits to both industry and researchers.
“IPAS is using 3D printing for manufacturing of the parts (extrusion dies) that produce the intricate patterns for the
production of our optical fibres. These dies can sometimes only be made in multiple pieces through normal machining,
and some structures are just not possible. 3D printing allows the dies to be made in one part – making them much
stronger – and the possibility for different patterns is almost limitless.”
Published in Optical Materials Express, this ground-breaking demonstration of the ability to extrude glass through printed
dies has been led by Associate Professor Heike Ebendorff-Heidepriem.
The first company to use the IPAS 3D printer is global mining technology company Maptek, which has its headquarters
in Adelaide. This project has been supported by the Manufacturing Works Photonics Catalyst Program – a joint SA
Department of State Development and University of Adelaide initiative.
Maptek is investigating the potential of 3D printing to manufacture the optical chassis for the I-Site laser scanner – one of
their key mine survey products.
“Maptek are world leaders in this field. We are really glad to have an opportunity to work with them to support innovation
in product development,” says Professor Monro, who is also a member of the Economic Development Board of SA.
IPAS’s Phenix PXM selective laser melting 3D printer uses a wide variety of metals and ceramic powders for the
production for production of parts directly from Computer-Aided Design (CAD) drawings. The printer can make parts up
to 140mm length x 140mm width x 100mm height.
Funding for the printer was made available through IPAS’ role in the Optofab Node of the Australian National Fabrication
Facility, with Federal and State Government funding. Companies wanting more information should contact Mr Luis LimaMarques on +61 8 8313 0760 or luis.lima-marques@adelaide.edu.au
Media Contact:

Professor Tanya Monro
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Institute for Photonics and Advanced Sensing
The University of Adelaide
Phone: +61 8 8313 3955
Mobile: +61 400 649 369
tanya.monro@adelaide.edu.au
CRICOS Provider Number 00123M

Mr Luis Lima-Marques
Optofab Project Manager, 3D Printing
Institute for Photonics and Advanced Sensing
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