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editorial

Resistance is futile!
I’ve seen a lot in the news lately about antibiotic 

resistance, which remains one of the biggest threats 

to global health, food security and development 

today — even as we hit the third year of a global 

pandemic. In one press release, the University 

of South Australia (UniSA) revealed that the 

antibiotic-resistance gene AIM-1, carried by the 

nasty bacterium Pseudomonas aeruginosa, actually 

originated in a harmless environmental organism 

present in soil, groundwater, wastewater and plants. 

This suggests that the gene has mobilised at some 

stage and jumped from a harmless organism to 

a dangerous pathogen — one that has become 

responsible for the thousands of deaths among 

immunocompromised, surgical and burns patients 

due to its resistance to last-resort antibiotics.

“Genes that are ‘mobile’ jump around all the 

time, but the scenario described in this study is 

much rarer,” said UniSA microbiologist Associate 

Professor Rietie Venter. “However, as microbes are 

a great source of antibiotics and very competitive, it 

is highly likely that many bacterial-resistant genes 

evolve in unknown organisms before making 

their way to dangerous pathogens — especially P. 

aeruginosa, which shares a habitat with harmless 

environmental organisms.”

Meanwhile, researchers at The University of 

Queensland (UQ) have found that a particular 

form of Escherichia coli — subtype ST131 — has a 

previously unnoticed gene that also makes it highly 

resistant to commonly prescribed antibiotics. UQ 

Professor Mark Schembri said this gene can spread 

incredibly quickly because bacteria have genetic 

structures in their cells — called plasmids — that 

are traded quickly and easily between each other.

“This resistance gene is in one such plasmid 

and is swiftly making E. coli ST131 extremely 

resistant to widely prescribed fluoroquinolone 

antibiotics … [that] are used to treat a wide range of 

infections, including urinary tract infections (UTIs), 

bloodstream infections and pneumonia,” he said. 

The gene also works with other resistance genes to 

achieve resistance at a level greater than the highest 

antibiotic concentrations that can be achieved during 

treatment, meaning researchers will need to create 

antibiotics that can tackle these infections in spite 

of this antibiotic resistance mechanism.

So how do you go about combating antibiotic 

resistance? For researchers at RMIT University and 

CSIRO, the answer is to develop materials that are 

resistant to bacteria — with copper being a particularly 

promising candidate. On page 14, we reveal how 

special copper coatings could prove useful on surfaces 

such as doorhandles as well as in PPE such as face 

masks. Meanwhile, the article on page 41 provides a 

step-by-step guide for how to best don and doff PPE 

for minimal risk of cross-contamination.

Elsewhere this issue, we highlight two recent 

discoveries that appear to overturn previously held 

scientific theories. Our story on page 28 throws 

into question the long-held belief that immune 

cells behave in the same way regardless of where 

they are in the body, which has implications for 

allergic and inflammatory conditions. The article on 

page 32 meanwhile questions the idea that autism 

spectrum disorder is partly caused by differences in 

the composition of the gut microbiota, suggesting 

a much simpler explanation for such differences.

The thing about scientists, of course, is that 

they are usually not afraid to admit when they’re 

wrong when new studies, like those mentioned, 

appear to supersede their findings. Good scientists 

do not resist new information — they embrace it, 

knowing it is better to learn and grow than to act 

like an ostrich with its head in the sand (a myth 

which has, appropriately enough, been busted 

many times). It’s an attitude that I think we could 

all benefit from.
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Using CRISPR and 
transposons for CAR T 
cell production

Marwan Alsarraj*, Biopharma Segment Manager, Digital Biology Group

CAR T cells are most often 
manufactured using viruses, but 
new research is exploring the 
benefits of using alternative gene 
editing systems for this purpose.

Over the last decade, the CRISPR/

Cas (CRISPR) system has emerged as a cutting-edge 

tool for gene editing; however, CRISPR’s molecular 

origins are anything but new. These constructs are 

evolutionarily related to a long line of small but 

mighty DNA constructs called transposons that 

have been practising the technique of jumping 

into a host cell’s genetic material and rewriting it 

for hundreds of millions of years.

Transposons have been part of our ecosystem 

for so long that their genetic code is intermingled 

with that of all life on Earth. To date, scientists have 

uncovered a mind-boggling array of different types 

of transposons that follow diverse, but sometimes 

overlapping, mechanisms of action. And in some 

cases, organisms from bacteria to humans have 

managed to usurp these genetic acrobats for their 

own benefit.

Even now, researchers are leveraging the 

unique qualities of CRISPR and other transposon-

based constructs to develop faster, safer and cheaper 

ways to manufacture CAR T cells. Each system has 

its own benefits and drawbacks, so it is important 

that researchers carefully weigh options and choose 

the system that best meets their needs. No matter 

what method is used for cell manufacturing, the 

product must be confirmed to be both safe and 

effective before it is delivered to a patient.

Comparing and contrasting gene editing 
options
What are the major gene editing constructs 

available? Let’s take a quick look at CRISPR/Cas9 

and its distant relatives to understand the options 

researchers must weigh.

CRISPR

CRISPR-Cas systems are reprogrammable DNA 

segments that code for an endonuclease and 

guide RNA. The construct originally served 

as a bacterial immune system to target viral 

infections. Now, researchers can engineer the 

guide RNA to target CRISPR to specific sites in 

the genome of any cell. When combined with 
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gene editing systems
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homology-directed repair, CRISPR can be used 

to insert new DNA sequences.

OMEGAs

Obligate mobile element-guided activity (OMEGA) 

proteins are a widespread class of naturally 

occurring, RNA-guided, reprogrammable DNA 

nucleases. Recent work identified one such OMEGA 

element, IscB, as the likely ancestor of CRISPR’s 

Cas9 counterpart and harnessed it for targeted 

genome editing in human cells. The discovery of 

OMEGA proteins strengthens the link between 

CRISPR and the larger transposon family, providing 

a backstory for these genetic tools.

Transposons

Transposons are a massive group of DNA 

constructs with the ability to jump through host 

DNA. They fall into two major classes based on 

the transposition mechanism: Class 1, which copy 

and paste themselves throughout the genome; 

and Class 2, which move via a cut-and-paste 

mechanism. Like CRISPR, some transposable 

elements utilise transposon-associated enzymes 

or hijack host proteins to execute their mechanism 

of action. Some transposons randomly integrate 

into the host genome, just like viral vectors, 

while others can be targeted like CRISPR. Several 

Class 2 transposon constructs, like Sleeping 

Beauty and piggyBac, have substantial gene 

engineering applications — including CAR T 

cell manufacturing.
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Multiple methods lead to CAR T
To manufacture CAR T cells, scientists typically use 

viral vectors like lentivirus and adeno-associated 

virus (AAV) to introduce a CAR transgene into 

a patient’s T cells so that they will selectively kill 

tumour cells. While viral vectors carry out highly 

effective gene edits, the system comes with several 

drawbacks. For one, it is a lengthy and expensive 

process to manufacture viral vectors for clinical use. 

Additionally, viral vectors encode epitopes that raise 

the risk of life-threatening inflammatory responses.

That’s why researchers are exploring the 

potential for CRISPR and transposons to do the 

job of CAR T cell gene editing. Compared to viral 

vectors, which must be produced in more complex 

host cells, these constructs are relatively simple to 

engineer and inexpensive to amplify in bacteria. 

They also enter cells more readily; some stably 

insert DNA without the need for viral transfection. 

Other advantages include the potential for reduced 

immunogenicity and large cargo capacity.

However, transposon-based methods come 

with their own limitations and risks that must be 

considered before incorporating them into a new 

clinical research endeavour. Like viral vectors, 

some transposable elements integrate randomly 

into active genes, increasing the likelihood of 

genotoxicity. Therefore, therapies have the potential 

to be more consistent and safer when manufactured 

with constructs that integrate into a truly random 

fashion, like Sleeping Beauty, or constructs that 

can be precisely targeted, like CRISPR and some 

transposable elements. These systems also carry 

some risk of contamination by bacterial genetic 

debris and antibiotic-resistance genes. But despite 

these challenges, the unique advantages of these 

methods are leading researchers to explore their 

applications in the clinic.

CRISPR and transposons in the clinic
There are already 14 trials registered on clinicaltrials.

gov that use CRISPR to treat diseases ranging from 

lymphomas and leukaemias to bile duct cancers and 

other notoriously difficult-to-target solid tumours. 

The targeted nature and multiplexing capabilities 

of CRISPR-based systems offer a major advantage: 

the potential to develop allogeneic, off-the-shelf 

CAR T cell therapies that can be developed in 

less-expensive batches to help multiple people, in 

contrast to the current, autologous therapies that 

are manufactured for one patient at a time.

In recent years, scientists have also been 

exploring the utility of transposon-based techniques 

for manufacturing CAR T cells. Although these are 

not yet as widespread as studies using CRISPR-

*Marwan Alsarraj is the Biopharma 
Segment Manager at Bio-Rad 
Laboratories. He has been at the 
forefront of developing, marketing and 
commercialising technologies in the 
past 15 years in the life science research 
industry. Marwan obtained his MS in 
Biology at the University of Texas, El Paso.

based systems, the research is gaining traction 

quickly. Current clinical trials target lymphomas, 

leukaemias and brain tumours, with two trials 

exploring the potential for the Sleeping Beauty 

transposon to enable the generation of allogeneic 

therapies — yielding positive safety results thus far.

For transposon- and CRISPR-based systems 

alike, numerous research studies using cell models 

have demonstrated their potential to improve CAR 

T manufacturing, laying the groundwork for future 

clinical investigations. While OMEGA proteins 

have only just been discovered, it is anticipated 

that they will also prove invaluable in efforts to 

improve human health.

Expanding quality control
As with any therapy, researchers and manufacturers 

need strict quality control measures to evaluate 

CRISPR- and transposon-based CAR T 

manufacturing systems. Several key safety 

parameters for these therapies are the same as 

those used to assess therapies manufactured using 

viral vectors. Therefore, no matter the system, 

quality control efforts must ensure that the cells 

will be safe, that they will be of therapeutic benefit 

to patients and that they will persist in the patient 

for an optimal amount of time.

A primary concern is producing T cells that 

contain precisely one to four CAR transgene copies 

each. If the cells do not carry the transgene, they 

are not CAR T cells, and the patient will have 

undergone a major medical procedure for nothing. 

On the other hand, too many copies of the gene and 

the patient may receive an overdose of the therapy, 

potentially triggering a severe form of immune 

overactivation called a cytokine storm. As with 

traditional viral-based systems, DNA amplification 

is required to measure transgene copy numbers in 

cells modified with CRISPR or transposons.

While qPCR is commonly used, this technique 

can only estimate transgene copy numbers because 

it requires a standard curve of serial dilutions to 

interpret samples. In addition, this process is 

susceptible to human variability. This renders the 

technique less sensitive and incapable of measuring 

down to one gene copy per cell. In contrast, 

droplet digital PCR (ddPCR) is well-suited to 

the task because it delivers absolute nucleic acid 

quantification without the aid of a standard curve. 

In a ddPCR reaction, one or a few copies of a gene 

are partitioned into approximately 20,000 droplets, 

in which individual PCR reactions effectively run. 

A droplet reader counts each positive droplet 

where the transgene was amplified to quantify the 

transgene copy number in the individual cells. 

Thus, highly sensitive, quantitative measurements 

by ddPCR technology can reliably measure down 

to one transgene per cell to ensure the safety and 

efficacy of the product.

ddPCR systems’ ability to count transgene 

copy numbers has been demonstrated in the 

context of CAR T cells generated by viral vectors. 

The technology is also being used to establish 

gene integration frequency and copy number in 

a piggyBac transposon-based system and detect 

unwanted gene translocations for an allogeneic 

CRISPR-based system. It has also been used 

to compare the persistence of Sleeping Beauty-

generated CAR T cells delivered by autologous 

vs allogeneic methods in patients to evaluate 

if the therapy will actively fight a tumour for a 

sufficient amount of time without persisting too 

long and causing off-target effects. Ultimately, 

these studies build a quality control foundation 

for applying alternative gene editing methods in 

clinical immunotherapy applications.

Conclusion
Researchers developing new, life-saving cell 

therapies have numerous gene editing options 

at their disposal. Science is still learning what 

new medical feats are possible with CRISPR- and 

transposon-based systems, but as new constructs 

are discovered and understood, researchers can 

leverage the unique qualities of each to expand the 

boundaries of what is possible through CAR T cell 

therapy and advance the technology to reach more 

patients in need.

Bio-Rad Laboratories Pty Ltd
www.bio-rad.com 

gene editing systems
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Viral pathogens like the SARS-CoV-2 

coronavirus change the interior structure of the 

cells they infect, requiring the use of extremely 

powerful imaging techniques to visualise these 

changes. A German–American research team, 

working under the direction of Dr Venera 

Weinhardt at Heidelberg University’s Centre for 

Organismal Studies (COS), recently optimised 

a special X-ray process — known as soft X-ray 

tomography — to deliver high-resolution three-

dimensional images of entire cells and their 

molecular structure in just a few minutes. The 

team’s results were published in the journal Cell 

Reports Methods.

“Scanning electron microscopes are preferred 

in cell imaging because they provide extremely 

sharp nanoscale images,” said Dr Weinhardt, a 

postdoc at the COS and at Lawrence Berkeley 

National Laboratory in the US. “But this 

technology takes a good week to scan an 

individual cell. It also generates an enormous 

amount of data that is daunting to analyse and 

interpret. Using soft X-ray tomography, we get 

usable results within 5–10 minutes.”

Soft X-ray tomography (SXT) has already 

been used to successfully detect single virus 

particles — called virions — of different types 

of viruses and their associated changes in cells. 

Now the researchers have used the technology 

to study cell cultures infected with SARS-

CoV-2 from lung and kidney tissue. Soft X-rays 

allowed them to image complete cells and their 

structure in three dimensions in minutes. The 

researchers were further able to detect clusters 

of SARS-CoV-2 particles on cell surfaces as well 

as identify virus-associated changes in the cell’s 

interior. Structures were revealed that possibly 

enable the replication and spread of the virus.

According to Dr Weinhardt, the team’s 

success largely hinged on the technology 

allowing them to study fixed cells, ie, cells that 

had been chemically treated to deactivate the 

virus. Typically, in soft X-ray tomography, like 

in electron tomography, flat lattice structures 

are used as holders. When they are tilted, the 

thickness of the samples can change, making 

some cell structures appear blurry. ‘Blind’ spots 

also occur because the flat shape of the holder 

prevents the cells from being scanned at all 

angles. Another dilemma is that the samples 

can adhere to the lattice or spread out, requiring 

multiple tomograms to visualise the entire cell.

“To get around this problem, we switched 

over to cylindrical thin-wall glass capillaries to 

hold the samples,” Dr Weinhardt said. “During 

microscopy, the samples can be rotated a full 360 

degrees and scanned from all angles.”

The team is now working on further refining 

sample preparation techniques, automating the 

analysis of the 3D image data, and developing a 

laboratory version of a soft X-ray microscope.

www.LabOnline.com.au | www.LifeScientist.com.au

movers&shakers

Scientists from the University of Lincoln 

have developed a new and affordable 

formulation to increase the effectiveness 

of face mask filters at trapping coronavirus 

particles, retaining up to 99.6% of the virus.

During the early phase of the pandemic, 

the coronavirus-defying properties of 

seaweed extract Fucoidan were identified 

Visualising cell structures in three dimensions

Face mask filter acts like Velcro for coronavirus
in the journal Nature 

— specifically, its ability 

to stick and immobilise 

SARS-CoV-2 onto 

a surface. However, 

Fucoidan is expensive and 

difficult to obtain in the 

UK, so the Lincoln team 

developed formulas with 

similar outcomes using 

cheaper and more readily 

available materials. These 

formulas were inserted 

into biodegradable filters, 

tested for permeability 

and sent to an 

independent laboratory to be tested for efficacy 

in capturing coronavirus.

When treated with the formulation, filter 

fibres act almost like Velcro for the virus. Results 

show that if an airborne coronavirus contacts 

the surface of the filter, it will stick because of 

the similarity to the human tissue surface that 

the virus would normally attach to. The filter 

formula therefore increases the efficiency of 

trapping the virus without making the mask 

uncomfortable to wear or more difficult to 

breathe through.

“As restrictions are eased and life is 

gradually returning to pre-pandemic 

normality, these filters could prove crucial 

in preventing further rising rates of 

coronavirus,” said Associate Professor Nick 

Tucker, who led the research.

“The connection between design, science 

and engineering is important too — it is 

no good inventing a formulation that is too 

expensive or too difficult to make.”

With the team’s results having already 

been tested to a recognised international 

standard by an independent standards 

laboratory, the university’s Fashion Design 

department is now working with a local 

company, Countryside Art, to produce a 

commercial face covering incorporating 

the filter material. The team are also keen to 

explore further opportunities with a range of 

partners in this area.

Human lung epithelium cell 24 hours after 
SARS-CoV-2 viral infection. Hijacked cellular 
organelles are labelled with an asterisk. 
Image ©Venera Weinhardt (COS)
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Researchers at Université de Montréal have 

created a nanoantenna to monitor the structural 

change of proteins over time, which could help 

scientists better understand natural and human-

designed nanotechnologies. Their breakthrough 

has been described in the journal Nature Methods.

Over 40 years ago, researchers invented the 

first DNA synthesiser to create molecules that 

encode genetic information. In recent years, 

chemists have realised that DNA can also be 

employed to build a variety of nanostructures 

and nanomachines.

“Inspired by the ‘Lego-like’ properties of 

DNA, with building blocks that are typically 

20,000 times smaller than a human hair, we have 

created a DNA-based fluorescent nanoantenna 

Physicists from Germany and Sweden have 

examined a special system of colloidal particles, 

activated by laser light, which can act as an 

internal motor for self-propelling droplets. 

They describe these so-called ‘droploids’ in the 

journal Nature Communications.

The researchers from Heinrich 

Heine University Düsseldorf (HHU), 

TU Darmstadt and the University of 

Gothenburg were conducting a research 

project that involved combining different 

atoms and larger particles and studying 

the effects they have on each other. The 

researchers extended this general principle 

of combination to include additional 

feedback processes, thus creating new kinds 

of dynamic structures referred to as ‘positive 

feedback loops’.

Specifically, they combined two different 

types of colloid particles in a water-lutidine 

heat bath. They irradiated the bath with 

that can help characterise the function of 

proteins,” said Professor Alexis Vallée-Bélisle, 

senior author on the new study.

“Like a two-way radio that can both receive 

and transmit radio waves, the fluorescent 

nanoantenna receives light in one colour or 

wavelength, and, depending on the protein 

movement it senses, then transmits light back 

in another colour, which we can detect,” he 

explained. The receiver part of the antenna is 

also employed to sense the molecular surface of 

the protein studied via molecular interaction.

“One of the main advantages of using 

DNA to engineer these nanoantennas is 

that DNA chemistry is relatively simple and 

programmable,” said Scott Harroun, the study’s 

first author.

“The DNA-based nanoantennas can 

be synthesised with different lengths and 

flexibilities to optimise their function. One 

can easily attach a fluorescent molecule to 

the DNA, and then attach this fluorescent 

nanoantenna to a biological nanomachine, 

such as an enzyme.

“By carefully tuning the nanoantenna design, 

we have created five nanometre-long antennae 

that produce a distinct signal when the protein 

is performing its biological function.”

Fluorescent nanoantennas open many 

exciting avenues in biochemistry and 

nanotechnology. “For example,” Harroun 

said, “we were able to detect, in real time and 

for the first time, the function of the enzyme 

alkaline phosphatase with a variety of biological 

molecules and drugs. This enzyme has been 

implicated in many diseases, including various 

cancers and intestinal inflammation.”

Study co-author Dominic Lauzon added, 

“In addition to helping us understand how 

natural nanomachines function or malfunction, 

consequently leading to disease, this new method 

can also help chemists identify promising new 

drugs as well as guide nanoengineers to develop 

improved nanomachines.”

The nanoantennas are also easy to use, 

with Prof Vallée-Bélisle claiming that “many 

labs around the world, equipped with a 

conventional spectrofluorometer, could readily 

employ these nanoantennas to study their 

favourite protein, such as to identify new drugs 

or to develop new nanotechnologies”.

“The results are so exciting that we are 

currently working on setting up a start-up 

company to commercialise and make this 

nanoantenna available to most researchers and 

the pharmaceutical industry,” he concluded.

DNA-based nanoantenna monitors proteins

lasers, and the light from the lasers brought the 

liquid near the particles to the critical point. The 

fluctuations are particularly strong at this point, 

allowing droplet-like structures to form that in 

turn surround the particles.

Inside the droplets, the two types of colloid 

particles heat up to different temperatures. 

This results in effective forces that contradict 

Newton’s fundamental law of motion  

(actio = reactio) to propel the droplets forwards. 

This means that the colloid particles induce 

the formation of droplets that encapsulate 

the colloids and are in turn propelled 

by the particles. This feedback loop 

results in novel superstructures with 

a self-organised colloidal motor. The 

researchers adopted the term ‘droploids’ 

to describe these superstructures.

“It’s important here that the process 

can be controlled entirely by laser 

illumination,” said Prof Dr Hartmut 

Löwen, Head of the Institute of Theoretical 

Physics II at HHU. “This makes it possible 

to steer the system externally so that it is 

flexible for different applications.”

“Besides justifying a novel concept for 

micromotors, the droploids and the non-

reciprocal interactions involved could serve 

as important ingredients for generating 

future biomimetic materials,” added Prof Dr 

Benno Liebchen, leader of the Theory of Soft 

Matter working group at TU Darmstadt.

movers&shakers

‘Motorised’ droplets activated by laser light

Im
age credit: Caitlin M

onney
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A ccording to CSIRO’s Dr Daniel 

Liang, researchers across the world are looking to 

develop new medical materials and devices that 

can help reduce the rise of antibiotic-resistant 

superbugs by reducing the need for antibiotics.

“Drug-resistant infections are on the rise and, 

with limited new antibiotics coming onto the 

market, the development of materials resistant to 

bacteria will likely play an important role in helping 

address the problem,” Dr Liang said.

An example of a potent microbial is 

nanosilver, which is currently used in medical 

devices such as internal catheters and wound 

dressings to fight or prevent infections, and has 

also been incorporated into consumer products 

from soap and toothpaste to washing machines 

and fridges. Unfortunately, researchers at the 

University of Technology Sydney’s (UTS) ithree 

institute recently discovered that pathogens that 

form biofilms can evolve to survive nanosilver 

treatment. Following prolonged treatment, 

nanosilver killed 99.99% of the bacterium 

Pseudomonas aeruginosa with 0.01% of cells 

surviving for longer — and this minute fraction 

Researchers from RMIT University 
and CSIRO have developed a new 
copper product that kills bacteria 
more than 100 times faster and 
more effectively than standard 
copper, and could therefore help 
combat the growing threat of 
antibiotic-resistant superbugs. 
Their findings have been published 
in the journal Biomaterials.

Images magnified 120,000 times under a scanning electron 
microscope show golden staph bacteria cells after two 
minutes on a) polished stainless steel, b) polished copper, 
and in c) and d), the team’s micro-nano copper surface.

Copper surface kills 
bacteria in minutes

Lauren Davis
©
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Copper surface kills 
bacteria in minutes
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comb structure are much smaller nanoscale cavities; 

it has a massive active surface area,” said former 

CSIRO researcher Dr Jackson Leigh Smith, lead 

author on the new study.

“The pattern also makes the surface super 

hydrophilic, or water-loving, so that water lies on 

it as a flat film rather than as droplets.

“The hydrophilic effect means bacterial cells 

struggle to hold their form as they are stretched by 

the surface nanostructure, while the porous pattern 

allows copper ions to release faster.

“These combined effects not only cause 

structural degradation of bacterial cells, making 

them more vulnerable to the poisonous copper 

ions, but also facilitates uptake of copper ions into 

the bacterial cells.

“It’s that combination of effects that results in 

greatly accelerated elimination of bacteria.”

The team believes there could be a huge range 

of applications for the new material once further 

developed, including antimicrobial doorhandles 

and other touch surfaces in schools, hospitals, 

homes and public transport, as well as filters in 

antimicrobial respirators or air ventilation systems, 

and in face masks.

With patents currently pending in the 

US, China and Australia, the team is now 

looking to investigate their enhanced copper’s 

effectiveness against SARS-CoV-2, including 

assessing 3D-printed samples. Other studies have 

suggested that copper may be highly effective 

against the virus, leading the US Environmental 

Protection Agency to officially approve copper 

surfaces for antiviral uses earlier this year.

“This new copper product offers a promising 

and affordable option to fighting superbugs, and 

is just one example of CSIRO’s work in helping to 

address the growing risk of antibiotic resistance,” 

Dr Liang concluded.

of ‘persisters’ resumed normal growth upon 

discontinuation of the treatment.

Copper is another material that has long been 

used to fight different strains of bacteria, including 

the commonly found golden staph, because the 

ions released from the metal’s surface are toxic 

to bacterial cells. But this process is slow when 

standard copper is used, said RMIT Distinguished 

Professor Ma Qian, and significant efforts are 

underway to speed it up.

“A standard copper surface will kill about 97% 

of golden staph within four hours,” Prof Qian said.

“Incredibly, when we placed golden staph 

bacteria on our specially designed copper surface, 

it destroyed more than 99.99% of the cells in just 

two minutes.

“So not only is it more effective, it’s 120 

times faster.”

Importantly, these results were achieved 

without the assistance of any drug — rather, it is 

the copper’s unique porous structure that is key to 

its effectiveness as a rapid bacteria killer.

A special copper mould casting process was 

used to make the alloy, arranging copper and 

manganese atoms into specific formations. The 

manganese atoms were then removed from the 

alloy using a cheap and scalable chemical process 

called ‘de-alloying’, leaving pure copper full of tiny 

microscale and nanoscale cavities in its surface.

“Our copper is composed of comb-like 

microscale cavities and within each tooth of that 

disinfection

The copper magnified 2000 times under a scanning electron microscope shows its 
unique micro-comb structure.

The copper magnified 500,000 times under a scanning electron microscope shows 
the tiny nanoscale pores in the structure.
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the water whirls and flows, consuming the kinetic 

energy of the water balloon. In this way, the balloon 

will not rebound easily.”

Currently, special polymers are added into the 

droplet to modify the liquid’s interfacial properties. 

Such polymers act like superglue to pin the droplet 

onto the surface; however, they will also mix with 

the content and change the nature of the droplet. 

The new method allows a thin layer of lubricant to 

be formed on the droplet, while leaving its content 

intact. The choices for the overlayers can be of a 

wide diversity, depending on the liquid type.

“The footprint of our method can be made to 

be minimal, circumventing surface contamination 

and toxification,” Dr Han said.

“Our method enables multifunctional and 

dynamic control of droplets that impact different 

types of non-wetting surfaces. The droplet’s 

post-deposition state can be switched between 

immobilised and sliding on the surface by tuning 

the overlayer volume, enabling rich fluid controls 

on repellent surfaces, including superhydrophobic, 

superomniphobic and superheated types, similar 

to depositing golf balls on all kinds of terrain.”

Enhancing liquid 
delivery on non-
wetting surfaces

In diverse processes such as fertilisation, insecticide treatment and cooling, liquid delivery is compromised 
by the super-repellency of the receiving surfaces, causing droplets of liquid to ‘bounce’ off these 
surfaces like a golf ball bouncing along a fairway. This results in issues such as pesticide overuse, soil 
contamination and water waste.

N ow, mechanical engineering 

researchers at The University of Hong Kong 

(HKU) have developed a strategy to enhance 

liquid disposition by overlaying impacting 

droplets with a tiny amount of lubricant (less 

than 0.1 vol% of the droplet), to modify their 

interfacial properties for easy manipulation. As 

published in the journal Nature Communications, 

the overlayers suppress the out-of-plane 

rebounds by slowing the departing droplets 

through viscous dissipation and sustaining 

the droplets’ in-plane mobility through self-

lubrication — a preferential state for scenarios 

such as shedding of liquid in spray cooling and 

repositioning of droplets in printing.

“Analogically, the ultrathin liquid overlayer 

turns the elastic golf ball into a balloon filled with 

water,” said Dr Xing Han, first author on the 

paper, from the HKU Department of Mechanical 

Engineering. “As the water balloon hits the ground, 

Another potential application of the new 

technology is in spray cooling. The researchers 

estimate that the technology can enhance the 

cooling rate of spray cooling fourfold, meaning 

only one-fourth of the amount of water or time is 

required to obtain the same cooling effect. Water 

droplets overlaid with liquids of a higher boiling 

point will be less easy to vaporise, and hence more 

readily able to come into direct contact with the 

overheated surfaces — whereas in conventional 

water spraying, vaporised water will form a barrier 

inter-facially to prevent more water from reaching 

the heated surfaces to substantially retard the 

cooling process.

“Imagine cooling a hot pot by spraying water,” 

Dr Han said. “Using the technology, the water is 

firmly deposited onto the pot, allowing fast cooling.”

“This is especially important for application 

in major catastrophic events involving high 

temperatures such as fire or overheating at power 

plants, and in other industrial applications,” 

concluded Liqiu Wang, Chair Professor of 

Thermal-Fluid Sciences and Engineering, from the 

Department of Mechanical Engineering.

liquid handling
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Pipette filler
The LabCo Electronic Pipette Filler is a motorised pipette-filling device allowing fast aspiration 

and dispensing of liquid. The ergonomic and lightweight design allows for a comfortable, single-

handed operation.

The pipette filler can be used with glass and plastic pipettes with volume range from 1 to 100 mL. 

The large LCD screen displays the battery life and eight selectable speed settings. Other features 

include a low-battery alert and an autoclavable nose cone.

The pipette filler has a battery life of 8 h and can be operated while charging. It is supplied 

with a replaceable 0.45 µm filter, wall mount, battery charger and user manual.

Labtek

www.labtek.com.au

Serviced laboratories for rent in Melbourne
Melbourne has long been a hub for Australia’s biotech and life 

sciences sector, featuring world-class institutions and manufac-

turers — as well as a myriad of lesser-known laboratory stake-

holders — all of whom require premium lab space in which to 

conduct their work. But it can be daunting for even established 

and mature enterprises to find and fit out the right real estate, let 

alone for trial-phase and start-up companies. With this in mind, 

Yild Technical Spaces has opened a serviced lab facility within a 

few minutes of the Melbourne CBD.

Yild was conceived out of the desire to provide serviced 

spaces enabling Australian science to flourish. The company’s 

first facility, which launched in 2019 in Sydney, is now home to 

multiple stakeholders, all proving the benefit of low-maintenance 

laboratory facilities.

Scientists from all walks of lab life in Victoria can now access fully serviced labs on a short- or long-term basis, which can be tweaked 

to suit a wide range of uses and equipment. The need for quality lab space stretches across multiple sectors including pharma, diag-

nostics, environmental, food and beverage enterprises, and materials science, to name just a few. Custom additions to lab spaces are 

available, including specialty lab gases; fume extraction arms/fume cupboards; and safety storage.

Outside of the laboratory, users can benefit from the modern common areas, kitchen and meeting rooms, as well as dedicated office 

areas. This gives them the opportunity to rub shoulders with their fellow entrepreneurs.

Yild Technical Spaces Pty Ltd

www.yild.com.au

what’s new

http://www.unitedbioresearch.com.au
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what’s new

Microscope camera
Nikon has announced the 

release of the Digital Sight 

10 Microscope Camera, which 

enables acquisition of both 

colour and monochrome im-

ages with a resolution of 6K 

pixels across a large field of 

view using a single camera.

The camera can acquire high-resolution images of 6K pixels 

(6000 x 3984 pixels) with a large field of view of 25 mm, which 

is optimised for microscope imaging by adopting CMOS image 

sensors in the Nikon FX format. The Digital Sight 10 is equipped 

with a colour and monochrome mode switching function, 

making it capable of capturing both colour and monochrome 

images with one unit.

By combining the camera with NIS-Elements imaging soft-

ware (sold separately), images can be acquired, displayed 

and analysed. It can be used for a wide range of applications, 

including pathological diagnosis and drug discovery research.

Coherent Scientific Pty Ltd

www.coherent.com.au

Quantitative mass spectrometry 
application
Waters has announced it is expanding its waters_connect 

informatics software platform to support users analysing 

food and environmental samples with the company’s tandem 

quadrupole mass spectrometers. The MS Quan application for 

waters_connect provides laboratories screening large numbers 

of samples, or those who may be quantifying hundreds of 

small molecule components and contaminants in a single run, 

with an efficient means of processing and reviewing data and 

identifying batch-to-batch variations.

For laboratories using Waters Xevo mass spectrometers, the 

app quickly converts measurement data on compounds into 

meaningful results in a traceable, compliant and secure man-

ner. Featuring a web-based user interface, the app includes 

an Exception Focused Review (XFR) feature that can help cut 

data review time by up to 50% by allowing users to focus on 

only those results that fall outside the user-determined ruleset.

The waters_connect platform for quantitation workflow and 

MS Quan app are now available as an upgrade for select 

Waters tandem quadrupole mass spectrometers.

Waters Australia Pty Ltd

www.waters.com

http://www.pressureandsafetysystems.com.au
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3D X-ray microscopy 
pioneered for plant 
imaging

Their work, published in the journal 

Plant Physiology, should enable plant scientists 

globally to study above- and below-ground traits 

at supposedly unprecedented clarity.

Measuring plant phenotypes, a term used 

to describe the observable characteristics of 

an organism, is a critical aspect of studying 

and improving economically important crops. 

Phenotypes central to the breeding process include 

traits like kernel number in corn, seed size in wheat 

or fruit colour in grape. These features are visible 

to the naked human eye but are in fact driven by 

microscopic molecular and cellular processes in 

the plant.

“Plants are multiscale,” explained Dr 

Christopher Topp, who co-led the new research 

alongside scientist Keith Duncan. “An ear of corn 

starts off as a microscopic group of cells called a 

meristem. Meristem cells will eventually form all 

the visible parts of the corn plant through division 

and growth.”

Using three-dimensional (3D) imaging is a 

recent innovation in the plant biology sector to 

capture phenotypes on the ‘whole-plant’ scale: from 

minuscule cells and organelles in the roots, up to the 

leaves and flowers. However, current 3D imaging 

processes are limited by time-consuming sample 

preparation and by imaging depth, usually reaching 

only a few layers of cells within a plant tissue.

The use of 3D X-ray microscopy (XRM) 

technology allowed Dr Topp and Duncan to 

relate the developmental microstructure of the 

plant, such as meristem cells, to visible traits as 

they mature, such as leaves and flowers; in other 

words, 3D XRM provides cellular-level resolution 

of entire plant organs and tissues. In addition, the 

methodology can image below-ground structures 

at exceptional resolution, including roots, fungi 

and other microbes.

“Plant roots drive a lot of important biological 

processes; they feed microbes in the soil, and in 

return the plants get phosphorus and nitrogen,” 

Dr Topp said. “We know the interaction between 

roots and microbes is important because it was a 

primary source of phosphorus and nitrogen before 

we invented chemical fertilisers.”

Our dependency on chemical fertilisers in 

standard agricultural practices has, in turn, made 

major contributions to global climate change. 

Therefore, a critical component of the sustainable 

Researchers at the Donald Danforth Plant Science Center in the US have used X-ray microscope technology 
to image plant cells, whole tissues and even organs at unprecedented depths with cellular resolution.
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3D X-ray microscopy 
pioneered for plant 
imaging

Volume rendering of a single developing soybean flower shows the relationship of 
pollen-filled anthers, ovules and stigmatic surface to one another in 3D space. Image 
courtesy of the study authors.

agriculture movement includes reducing chemical 

inputs and instead fostering natural interactions 

between roots and microbes below ground.

“We haven’t had the tools to understand 

these interactions until recently,” Dr Topp 

said. “3D XRM can help unlock the potential 

of re-establishing these natural alliances in our 

agriculture systems.”

Furthermore, 3D XRM methodology is 

claimed to be unique compared to other imaging 

approaches in plant biology because of its ability to 

yield essentially perfect 3D clarity of plant structure. 

Other common methods, such as photon-based 

tomography, are limited by shallow imaging 

depths and are optimised in a select few species of 

plants. In contrast, by using 3D XRM, Dr Topp 

and Duncan are able to image thick tissues that are 

recalcitrant to typical, optical methods in a whole 

host of economically important crops, including 

corn, foxtail millet, soybean, teff and grape.

A major goal of the team’s paper was to 

establish a reproducible protocol for other plant 

scientists interested in 3D XRM imaging. To do 

so, Duncan spent a lot of time preparing samples 

to optimise the contrast between the plant and 

its background. X-ray imaging works through 

differential absorption, where dense material (like 

minerals in the soil) absorbs more X-rays and 

shows up darker on an image. However, biological 

matter like plant tissue has low X-ray absorption, 

and the team was at risk of completely washing 

out the material they were interested in imaging.

“Solving that problem for one kind of sample 

— like a root tip — is one thing,” Dr Topp said, 

imaging

“but the idea of the paper was to give plant 

scientists working on a variety of relevant plant 

tissues and species the access to these methods. 

We want to broadly apply 3D XRM to plant 

systems above and below ground.” As such, the 

team’s published methodologies should greatly 

advance the number of plant species and the 

types of plant tissues that can be imaged at nearly 

perfect resolution.

Next on the horizon is to image 3D structures 

of fungal networks in the soil. Part of that work 

includes improving machine learning approaches, 

such that a computer is trained to recognise 

what within an image is a root, soil or spore. The 

team’s work should thus continue to develop 

new technological approaches to improve our 

multiscale understanding of the whole plant, from 

the microscopic to the visible.

http://www.ams-ic.com.au


22 | LAB+LIFE SCIENTIST - Feb/Mar 2022 www.LabOnline.com.au | www.LifeScientist.com.au

what’s happening

Why CTA Lab invested in digital pathology
As regional pathology labs face 

consolidation, or lose customers to large 

national laboratories, Curtis Thompson, 

MD, founder of CTA Lab, recognised 

a need to adopt a new approach to 

the pathology reference laboratory. Dr 

Thompson realised that by adopting 

a digital workflow using the Philips 

IntelliSite Pathology Solution, his lab 

could share whole slide images across 

multiple locations within its network, 

creating the opportunity for scanning as 

a service as well as second opinions.

Introduction

Founded in 2003, CTA Lab is a 

pathology reference laboratory providing 

dermatopathology, slide preparation 

and consultat ion services to the 

Portland Oregon Metro Area. CTA Lab 

serves regional dermatologists, ear 

nose and throat specialists and plastic 

surgeons, and also provides molecular 

testing. Striving for an average one-day 

turnaround, CTA Lab found success in 

biopsy results coming timely, through 

microscopy evaluation.

Choosing the Philips 
IntelliSite Pathology Solution

When evaluating digital pathology 

systems, Dr Thompson did a survey of 

the pathology market and visited colleagues 

around the world to see digital pathology 

systems in action. While other systems 

could handle the CTA Lab caseload, they 

were all converted research scanners. 

The Philips IntelliSite Pathology Solution 

was designed for a clinical workflow, with 

an emphasis on image quality excellence 

and pathologist efficiency via bidirectional  

LIS interoperability.

Changing the pathology workflow

CTA Lab recognises that adopting a new 

workflow, especially when pathologists have 

been looking at specimens the same way 

since Rudolf Virchow in 1858, is an ongoing 

process. Converting to a digital workflow 

required a six-month implementation. New 

workflows needed development, processes 

needed to be refined, but ultimately, with 

the help of Philips application scientists 

and implementation managers, CTA labs 

adopted a 100% digital workflow.

“After some work getting the Ultra Fast 

Scanners installed and adjustments to 

our workflow, the system has been very 

reliable,” said Dr Thompson. “If there’s ever 

been a problem, the Philips staff has been 

very quick to get us back up and running. 

For additional redundancy and to keep our 

turnaround time as fast as possible, we 

have four Ultra Fast Scanners.”

The 100% digital lab

Implementing a digital workflow has 

allowed CTA Lab to grow their business 

beyond a regional lab to a national lab 

with clients in Oregon, Hawaii, Alaska 

and Michigan. The digital workflow 

allows for faster turnaround times while 

also providing easier consultations 

between pathologists.

“One of the main reasons we invested 

in digital pathology was for the health of 

our pathologists,” said Dr Thompson. “For 

our back and our necks, the ergonomic 

improvements of viewing cases on a 

bright monitor have helped with the back 

and neck problems endemic to intensive 

microscope use.”

In 2019, CTA Lab was recognised as 

the first clinical 100% digital lab in the 

United States by Philips by scanning 

100% of FFPE slides. Digital is the 

default method for diagnosis, and the 

majority of the lab’s pathologists sign 

out cases digitally.

CTA Lab views the Philips IntelliSite 

Pathology Solution as its main source 

of growth for the next five years and 

anticipates acquiring new laboratories 

across the United States by leveraging its 

digital capabilities.
Philips Healthcare
www.philips.com.au/healthcare
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Deep well plate
Pacific Laboratory Products’ BioScience Plas-

ticware range can be used for applications 

from liquid handling to PCR and beyond, offer-

ing good performance due to the high-quality 

materials used in production. Made of high-

clarity polypropylene, the range is RNase- and 

DNase-free certified as well as pyrogen-free. 

It features non-stick, low-retention technology, 

with a hydrophobic HDPE barrier that protects 

against contamination/airflow.

The range includes the Deep Well Plate with 

V- or round-shaped bottom, featuring a storage 

volume capacity from 1.2 to 2.2 mL. The poly-

propylene plate is resistant to alcohols and other 

mild organic solvents, and can be sterilised by 

high temperature and high pressure. Suitable for 

multichannel pipettors and automation systems, 

the product is compatible with Thermo Fisher’s 

nucleic extraction and can be stored at -80°C 

for long periods of time. The V-shaped bottom 

design helps improve sealing performance after 

covering, which in turn reduces leaks.

Pacific Laboratory Products

www.pacificlab.com.au

Kit for detection of animal traces in vegan food
Vegan label claims can be supported using the Vegan Control kit, which detects meat and animal 

derivatives in food products.

Vegan Control is a simple qPCR-based system for the rapid detection of animal traces in a variety 

of foods. The target sequence is a mitochondrial gene (cytochrome b) which is shared by all animal 

species and present as a multicopy gene. Targeting such a region enables sensitive detection of 

small amounts of animal DNA.

The Vegan Control kit shows a PCR detection sensitivity of ≤0 pg/PCR of animal DNA. It is possible to detect animal-derived contaminants 

in a vegan food product down to a threshold level of 0.1% when the kit is combined with ExtractNow Vegan Control. This DNA extraction kit 

was especially optimised for the extraction of DNA from different kinds of food samples.

The kit contains all the necessary components to set up the qPCR: a lyophilised master mix including hot-start Taq polymerase, primers, 

probes and dNTPs; internal control DNA and positive control DNA; a rehydration buffer; and PCR-grade water. The assay is based on the 

TaqMan principle and works with FAM and HEX labelled probes.

Australasian Medical & Scientific Ltd

www.amsl.com.au

what’s new

Stackable incubator shaker for high plasmid and protein yields
The Innova S44i incubator shaker from Eppendorf can fit up to twice as many flasks as 

other shakers in the market, the company says, and can support current high-yield expres-

sion protocols at high speeds, 24/7.

The large-capacity, temperature-controlled stackable shaker allows the use of high-

volume flasks in large numbers in a compact footprint. The slide-up door provides easy 

access to the user’s samples. The touchscreen user interface offers more than just easy 

operation; the multi-touch display screen also makes all the required information easy to 

monitor and track.

The Innova S44i has an 

optimised chamber, platform 

and features to maximise the 

user’s options and capacity. It 

is designed for high plasmid or 

protein yields, with the ability to 

fit up to twice as many flasks as 

other shakers (eg, 15/12 x 2.5 

L special flasks or 39/36 x 1 L  

Erlenmeyer flasks on a dedi-

cated/universal platform).

The shakers can be double- 

or triple-stacked to increase 

capacity without sacrificing 

more valuable lab space. When 

stacked, the Eppendorf X-Drive 

helps keep the Innova S44i 

suitable and safe for high-speed expression protocols, allowing up to 400 rpm (orbit 25 

mm) in all devices. In case of an unbalanced load, the X-Drive’s counterbalance adjust-

ment allows for smooth shaking.

Available options and accessories include: refrigerated (20°C below ambient to 80°C) or 

non-refrigerated (5°C above ambient to 80°C); 25 or 51 mm orbits; photosynthetic LED light 

bank; two positioning bases; darkening window shade; sticky pads and various platforms; 

and remote monitoring, documentation and more with VisioNize Lab Suite. A comprehensive 

service offering including IQ/OQ is also available from Eppendorf’s trained epServices team.

Eppendorf South Pacific Pty Ltd

www.eppendorf.com.au
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The S-Monovette is an innovative enclosed 

blood collection system that allows the user to 

draw blood from the patient using the syringe or 

vacuum method, uniting the advantages of both 

techniques in a single product.

When used as a syringe, the phlebotomist 

has full control over the speed at which the 

blood is drawn into the tube. This is particularly 

useful for patients with fragile veins, such as 

the very young or elderly, where the use of the 

aspiration technique prevents even the most 

fragile veins from collapsing. When the tube 

has been fi lled, the plunger is simply snapped 

off to leave a primary sample tube which can 

be centrifuged and is compatible with all major 

analysers.

The S-Monovette can also be used as an 

evacuated tube by drawing the plunger fully 

down and snapping it off immediately 

prior to blood collection. This creates a 

fresh vacuum and ensures a precise fi lling 

volume, ensuring a correct dilution ratio.

The reduced vacuum pressure in the 

S-Monovette drastically reduces the rate 

of haemolysis and vein collapse, meaning 

increased sample quality and reduced 

costs associated with repeat collections. 

Furthermore, unlike pre-evacuated tubes, 

the S-Monovette does not have to hold a 

vacuum for many months after manufacture, 

which allows the membrane stopper to 

be thinner and more easily penetrated by 

the needle sheath. This minimises the 

movement of the needle in the vein when 

attaching the tube, ensuring optimum 

patient comfort.

The S-Monovette needle is ready to use 

so that there is no need for assembly to 

a holder. The needle is of a compact, low 

profi le design, which reduces the chance of 

haematoma by allowing for a reduced angle 

of puncture and eliminates the possibility of 

needle stick injury caused by assembly of 

the needle and holder. The compact design 

also results in approximately one sixth of 

the sharps volume caused by using a pre-

evacuated system, giving signifi cant cost 

savings.

If you would like a visit from one of our 

Sales Representatives to demonstrate this 

system, please contact us on toll free 
1800 803 308.

Sarstedt Australia

www.sarstedt.com

The S-Monovette® is the revolution 
in blood collection.
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Mapping 
dementia-
linked protein 
interactions

By mapping all the interactions of a dementia-linked protein in the brain called tau, investigators at Weill 
Cornell Medicine have created a roadmap for identifying potential new treatment targets for Alzheimer’s 
disease and related dementia.

M utations in the gene that 

encodes  the  tau prote in  are  known to 

result in neurodegenerative conditions like 

frontotemporal dementia, while in Alzheimer’s 

disease the protein accumulates and becomes 

toxic. But the exact role of the tau protein in 

these diseases has remained a mystery.

To help solve this mystery, Dr Li Gan and her 

colleagues created a comprehensive atlas, called a 

Tau interactome, that maps all the tau protein’s 

interactions with other proteins in human neurons 

grown in the laboratory. Dr Gan noted, “Tau is at 

the centre of neurodegeneration, and understanding 

how it causes toxicity and cognitive decline has the 

potential to lead to new therapies to treat dementia.”

The team’s results, published in the journal Cell, 

reveal that mutations that diminish the interactions 

between tau and mitochondrial proteins may hamper 

energy production in the brain, the most energy-

intensive organ in the body. Additionally, they found 

that tau interacts with proteins in the synaptic sites 

that send electric signals to other neurons, which 

may provide clues on how toxic tau protein spreads 

in brains with tau pathology.

In normal and diseased neurons, tau protein 

forms physical interactions with specific proteins 

to participate in diverse neuronal functions. To 

develop an atlas that maps the interactions modified 

by disease-causing mutations and neuronal activity, 

Dr Gan and colleagues grew human neurons from 

induced pluripotent stem cells that carry normal 

tau gene or tau gene with mutations that cause 

frontotemporal dementia. They used a technique 

called quantitative affinity purification–mass 

spectrometry (AP–MS), which enables the study of 

protein interactions, to compare how normal and 

disease-causing mutants of tau behave. To capture 

how neuronal activity alters the tau interactome, they 

used a cutting-edge technology called engineered 

ascorbic acid peroxidase (APEX) to label proteins 

in close proximity to tau within milliseconds.

“The combination of two highly quantitative 

proteomic technologies has allowed us to establish 

Tau interactions with unprecedented spatial and 

time resolution in human neurons,” Dr Gan said.

Unexpectedly, the team discovered that tau 

interacts with proteins that are released into the 

synapses that send signals to neighbouring neurons. 

This may allow disease-causing versions of tau to 

spread from one region of the brain to another 

and help explain the phenomenon that neurons 

that fire together often die together, Dr Gan said.

Another surprise finding is that tau proteins 

have strong interactions with many proteins in 

the energy-producing mitochondria of neurons. 

According to Dr Gan, “More and more studies 

link dysregulated energy metabolism with 

neurodegeneration, but the mechanism remains 

elusive. We found disease-causing mutations reduce 

tau–mitochondrial protein interaction and impair 

mitochondrial function.”

When they analysed patient data from the 

Accelerating Medicines Partnership Program 

for Alzheimer’s Disease (AMP AD), Dr Gan and 

her team found that patients with Alzheimer’s 

disease had lower levels of tau-interacting proteins, 

including mitochondria proteins. Patients with the 

most severe disease had the lowest levels of tau-

interacting proteins, suggesting that the discovery 

they made in neurons is relevant to human patients.

The team will next investigate if strategies 

elevating mitochondria–tau interactions could 

enhance energy metabolism to counteract the 

effects of disease-causing tau protein. They are 

also studying which cellular processes allow toxic 

versions of tau to spread throughout the brain via 

the synapses to see if they can be stopped. Dr Gan 

also thinks her team’s research may help scientists 

develop novel biomarkers to detect the early signs 

of mitochondrial dysfunction, allowing clinicians 

to intervene earlier in the course disease.

“The Tau interactome atlas provides an 

exciting roadmap for scientific community to 

explore new therapeutic targets and biomarkers 

for Alzheimer disease and related dementia,” 

Dr Gan said.
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Immune cells in the 
skin play a surprising 
role in allergies

T he research found that dendritic 

cells in the skin behave differently from their 

counterparts elsewhere in the body. This finding, 

published in the journal Nature Immunology, 

throws into question the long-held belief 

that immune cells behave in the same way 

regardless of where they are in the body, which 

has far-reaching implications for allergic and 

inflammatory conditions.

“Historically, we’ve assumed that a dendritic 

cell in the skin is virtually identical in form and 

function as a dendritic cell in the lung,” said 

Professor Franca Ronchese, whose team led the 

new research. “We’re only just realising that’s not 

the case, so in many ways we’re playing catch-up 

in terms of our understanding and implications 

in disease.”

Dendritic cells act as ‘lookouts’ and play an 

important role in initiating and coordinating 

immune responses. Dendritic cells that live in the 

skin behave differently to dendritic cells anywhere 

else in the body, and what sets them apart might 

just be what’s driving the formation of allergies 

— with the skin effectively ‘ground zero’ for the 

development of allergic conditions.

“This is the most important immunological 

discovery to come out of New Zealand in the 

past 20 years,” said Malaghan Institute Director 

Professor Graham Le Gros. “It marks a milestone 

in fundamental immunology which will have far-

reaching impacts in the design and development 

of immunotherapies that target allergic and 

inflammatory conditions.”

Advancements in technology have played a 

key role in this shift, with recent improvements 

in analytical techniques enabling scientists to 

determine the subtle but significant differences 

that exist between cells of the same type — and 

for the development of allergies, these slight 

differences might make all the difference.

Same cells, different signals
Immune cells rely on unique chemical signals to 

inform them about whether and how to react to 

potential threats in the body. One of these signals 

is called IL-13, a molecule that is made when 

immune cells detect cellular damage caused by 

allergens or parasite infections.

The release of IL-13 acts as a switch, alerting 

the immune system to the existence of a threat, 

which results in a cascade of responses that 

recruit immune cells to the site of infection so 

the invading organisms can be destroyed before 

they cause further damage. This is known as the 

inflammatory response.

Until now, immunologists have assumed 

that IL-13 was only expressed when absolutely 

necessary, as too much inflammation can be just 

as harmful as too little. However, a few years ago 

Prof Ronchese and her team observed something 

strange: there seemed to be a constant presence 

of IL-13 in the skin but not anywhere else in the 

body. It took several years of research to determine 

that this wasn’t some random observation, but a 

feature unique to immune cells in the skin — one 

with pressing implications in understanding why 

the skin is often implicated in the development 

of allergic conditions.

A new discovery led by New 
Zealand’s Malaghan Institute of 
Medical Research has shone 
a light on immune cells in the 
skin, suggesting they play a 
much larger role in the onset of 
allergies than first thought.
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The war in the skin
The skin is unlike any other organ in your body, as 

it has to contend with the never-ending assault of 

undesirable and sometimes dangerous organisms your 

body routinely comes into contact with every minute 

of every day. The skin therefore doesn’t always have 

the luxury of time to leisurely decide which incoming 

particles are safe and which ones might make you sick, 

so it is more likely to trigger an immune response to 

something harmless rather than be caught out letting 

a deadly virus in.

This ‘priming’ of the immune response may be 

why IL-13 is needed at low but persistent level in the 

skin, Prof Ronchese suggested. Additionally, these 

findings suggest that the immune cells in the skin, 

particularly dendritic cells, have uniquely adapted 

to the presence of IL-13 compared to elsewhere in 

the body.

The downside to this interplay may mean that 

the skin is in a constant tug of war between setting off 

immune responses versus not. For most people, this 

balance is maintained without difficulty. For others, 

it may be what tips them towards allergic disease. This 

is what Prof Ronchese wants to get to the bottom of.

“It’s clear that there is something going on in 

the immune cells in the skin that is unlike anywhere 

else in the body,” she said. “While we have a lot of 

work to do to pinpoint exactly what is happening, 

we know that immune cells in the skin are much 

more likely to initiate allergic responses, and we 

believe that IL-13 is an important factor in this.”

Why the skin matters
Allergy triggers can be wide-ranging — from 

pollen to peanuts — and when this triggering 

becomes chronic, you get allergic disease. Prof 

Ronchese and Dr Maia Brewerton, a clinical 

immunology consultant and collaborator on the 

Malaghan Institute’s allergic disease program, 

believe the skin is the common factor linking all 

these allergies.

As many people living with allergic conditions 

will attest, most don’t suffer from an allergy to just 

one thing; rather, allergies tend to accumulate and 

change over a lifetime. So while eczema might not 

seem as dangerous as a life-threatening peanut 

allergy, sensitisation in the skin is often the tip of 

the iceberg — the opening of the flood gates for the 

development of other serious allergic conditions 

later in life such as food allergy or asthma.

This trend is known as the ‘allergic march’, and 

for most people it starts in the skin at an early age. 

There’s not a lot yet known about why the allergic 

march exists in the first place, or what can be done 

to stop it. Generally, scientists agree that the earlier 

you can prevent the allergies from appearing, the 

less of a negative effect it will have long term.

Both the allergic march and the discovery of 

IL-13 in the skin indicate just how important the skin 

is in determining whether or not a person will go on 

to develop a lifelong battle with allergic conditions.

We are what we eat
Our immune system isn’t born inherently knowing 

what is and isn’t good for you. Some things 

your body learns while in the womb and while 

breastfeeding. The rest, your immune system has 

to learn on its own — one encounter at a time — 

and how you encounter something for the first 

time might make all the difference when it comes 

to developing or preventing allergies.

Take the food we eat, for example. Your gut, 

and the immune cells in the gut, has evolved to deal 

with all sorts of foods coming and going. It knows 

what ‘food’ looks like, so knows it’s not a threat. 

But what if instead of encountering a food through 

the gut, the skin is what makes first contact? The 

immune cells that live there might not get it right.

“What we put on our skin is crucial,” Dr 

Brewerton said. “There is increasing evidence that 

early life exposure of food through the skin may 

cause food allergy in susceptible individuals and 

delaying the introduction of high-risk foods like 

egg and peanut butter in the infant diet increases 

the chance of developing a food allergy.”

Indeed, allergists often see patients with severe 

allergies to food found in things like skin creams 

and soaps, leading Dr Brewerton to suggest, “I 

think it’s really important we consider what we’re 

putting on our skin, particularly when we’re very 

young or our skin barrier is damaged.”

With the new paper showing how immune 

cells in the skin are dancing on a hair-trigger, Prof 

Ronchese and Dr Brewerton both recommend 

that parents make sure their children aren’t 

unnecessarily excluding important items from 

their environment or their diet, and think twice 

about the products they put on their child’s skin.

“Your body can’t learn what is good for it if 

it’s never encountered it, and perhaps we need to 

consider the manner in which we introduce these 

materials to the body,” Prof Ronchese concluded.

©
stock.adobe.com
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Liquid chromatography system
Principal investigators, laboratories and proteomics re-

searchers in academia, biopharma and contract research 

organisations can now benefit from an all-in-one nano-, 

capillary- and micro-flow liquid chromatography (LC) sys-

tem. Designed for high-sensitivity LC-mass spectrometry 

(LC-MS) applications, the Thermo Scientific Vanquish 

Neo UHPLC System and Thermo Scientific PepMap Neo 

Columns should help users to overcome limitations of 

existing low-flow LC instruments.

Low-flow LC users are limited by technical capacity and 

a high level of expertise required for system operation. 

Featuring ease of use and versatility, the LC system allows 

for long-term operation at high performance levels. The 

UHPLC system should provide the long-term robustness 

and flow-range versatility required for deep and fast LC-

MS profiling of thousands of proteomes, while coupled 

with the columns and high-resolution accurate mass 

(HRAM) systems.

Together, the UHPLC system and columns deliver ap-

plication flexibility and robust analytical performance at 

flow rates from 1 nL/min to 100 µL/min up to 1500 bar. 

Novice and expert LC-MS users should expect accelerated 

productivity, reduced method overhead time and long-term 

operation essential for 24/7 large sample cohort analysis.

Users will also benefit from: good separation perfor-

mance, column-to-column reproducibility and simple op-

eration; seamless integration with Thermo Scientific mass 

spectrometers; high-injection volume linearity; negligible 

system carryover with auto-

mated wash routines; sys-

tem monitoring and control 

with automated procedures 

and guided maintenance 

routines through the Ther-

mo Scientific Vanquish 

User Interface.

Thermo Fisher Scientific

thermofisher.com

what’s new
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Flow cytometry antibodies and dyes
Merck has announced its ColorWheel flow cytometry portfolio, 

utilising a proprietary technology optimised for flow cytometry 

that allows users to independently select antibodies and dyes 

for assembly in any desired combination. The output of these 

mix-and-matched antibodies and dyes is analogous to a primary 

conjugated antibody.

The portfolio addresses the fact that multiplexing in flow cy-

tometry can be a puzzle that researchers must piece together, 

which includes the configuration of the instrument, balancing 

antigen expression with dye brightness and antibody–dye 

combination availability. If it is not possible to fit all these fac-

tors into one experiment, researchers need to compromise; 

the portfolio is designed to put more flexibility, productivity 

and control into their hands to overcome these constraints.

The antibodies and dyes make it easy to build a new 

multiplex assay for samples with varying expression levels of 

antigen. One may simply mix and match antibodies and dyes 

at the bench, in a ready-to-use, convenient format that fits 

what is best for the sample and the instrument — with a low 

amount of time and effort required, and removing the need 

for any labelling kits.

Merck Pty Ltd

www.sigmaaldrich.com/AU/en

Long-exposure CMOS 
camera
The Retiga E7, by Photometrics, brings 

long-exposure imaging into the CMOS 

era, featuring breakthroughs in thermal noise control that allow for 

exposures of over 20 min. This makes it suitable for applications such 

as fluorescence microscopy, high-content imaging, low-light imaging, 

biochip, microarray and genomics.

The compact CMOS camera has low dark noise and ultralow dark 

current across a 7 MP sensor, resulting in high-resolution detection 

of even the weakest signals. With both data and power over a single 

USB3.2 Gen 2 cable, the Retiga E7 is simple, powerful and easy to 

integrate. It is designed to represent the next generation of long-

exposure camera, following on from the CCD-based Retiga R-series.

As well as the ‘Long Exposure’ mode, capable of exposures over 

20 min due to the ultralow dark current, the Retiga E7 also features 

a ‘Fast Capture’ mode that operates at over 50 fps across the full 

7 MP sensor. Interfacing is simple by design; with the camera’s 

compact format and single-cable interface, hardware integration is 

straightforward. The addition of onboard triggering, Windows/Linux 

support and the company’s dedicated OEM team make integrating 

and customising the Retiga E7 a smooth process.

SciTech Pty Ltd

www.scitech.com.au
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While some scientists have suggested that autism spectrum disorder (ASD) may be at least partly caused 
by differences in the composition of the gut microbiota, based on the observation that certain types of 
microbes are more common in people with autism, Australian researchers have said that this link may 
actually work the other way around.

Gut microbiome–autism 
link flipped on its head

The new study claims that the diversity 

in species found in the guts of children with autism 

may be due to their restricted dietary preferences, 

rather than the cause of their symptoms. The 

research was funded by the Autism CRC and led by 

Mater Research and The University of Queensland 

(UQ), with findings published in the journal Cell.

Over the past decade, as next-generation 

sequencing of the microbial species in the gut has 

made analysis of the microbiome more automated 

and less time-consuming, a number of studies 

have examined the link between particular species 

of microbes in the gut and mental health. The 

gut–brain axis has been linked not only to ASD 

but also to anxiety, depression and schizophrenia. 

The possibility of targeting the microbiota is thus 

a growing area of research for new treatments.

“There’s been a lot of hype around the gut 

microbiome in autism in recent years — driven 

by reports that autistic children have high rates of 

gut problems — but that hype has outstripped the 

evidence,” said senior author Dr Jacob Gratten, 

Head of Mater Research’s Cognitive Health 

Genomics Group.

“Our study, which is the largest to date, was 

designed to overcome some of the limitations of 

prior work.”

The investigators analysed stool samples from 

a total of 247 children between the ages of two and 

17. The samples were collected from 99 children 

diagnosed with ASD, 51 paired undiagnosed 

siblings, and 97 unrelated, undiagnosed children. 

The subjects included in the analysis were from the 

Australian Autism Biobank and Queensland Twin 

Adolescent Brain Project.

The investigators analysed the samples by 

metagenomic sequencing, which looks at the 

entire genome of microbial species rather than 

short genetic barcodes (as with 16S analysis). It 

also provides gene-level information rather than 

just species-level information, and provides a 

more accurate representation of microbiome 

composition than 16S analysis, a technique used in 

many of the earlier studies linking the microbiome 

to autism.

“We also carefully accounted for diet in all our 

analyses, along with age and sex,” said first author 

Chloe Yap, who is completing her medical degree 

and PhD at UQ. “The microbiome is strongly 

affected by the environment, which is why we 

designed our study with two comparison groups.”

Based on their analysis, the researchers found 

limited evidence for a direct association of autism 

with the microbiome. Indeed, Dr Gratten said that 

out of more than 600 bacterial species identified in 

the gut microbiomes of study participants, only one 

was associated with a diagnosis of ASD.

However, the researchers did find a highly 

significant association of autism with diet and that 

an autism diagnosis was associated with less diverse 

diet and poorer dietary quality; ‘fussy eating’ is 

common among autistic children due to sensory 

sensitivities or restricted and repetitive interests. 

Moreover, psychometric measures of degree 

of autistic traits (including restricted interests, 

©
 Stock.Adobe.com
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social communication difficulties 

and sensory sensitivity) and polygenic 

scores (representing a genetic proxy) 

for ASD and impulsive/compulsive/

repetitive behaviours were also related 

to a less diverse diet.

“While it’s a popular idea that 

the microbiome affects behaviour, 

our findings flip that causality on its 

head,” Yap said.

“We found that children with an 

autism diagnosis tended to be pickier 

eaters, which led them to have a less 

diverse microbiome. This in turn was linked to more 

watery stools. So, our data suggests that behaviour 

and dietary preferences affect the microbiome, rather 

than the other way around.”

Dr Gratten hopes the study will put the 

brakes on the experimental use of microbiome-

based interventions, such as faecal microbiota 

transplants and probiotics, that some believe 

may treat or minimise autistic behaviours. He 

noted, “We are already seeing early clinical trials 

involving faecal microbiota transplants from 

non-autistic donors to autistic people, despite 

not actually having evidence that the microbiome 

drives autism. Our results suggest that these 

studies are premature.”

Autism CRC Research Strategy Director 

Professor Andrew Whitehouse said the study 

findings provide impressive clarity to an area that 

has been shrouded in mystery and controversy.

“Families are desperately seeking new ways to 

support their child’s development and wellbeing,” 

he said. “Sometimes that strong desire can lead 

them to diet or biological therapies that have no 

basis in scientific evidence.

“The findings of this study provide clear 

evidence that we need to help support families at 

Image credit: Chloe Yap

mealtimes, rather than trying fad diets. 

This is a hugely important finding.”

The researchers acknowledge 

that the design of their study can’t 

rule out microbiome contributions 

prior to ASD diagnosis, nor the 

possibility that diet-related changes in 

the microbiome have a feedback effect 

on behaviour. Another limitation is 

that they could only account for the 

possible effect of antibiotics on the 

microbiome by excluding those taking 

these medications at the time of stool 

collection. Finally, no comparable datasets are 

currently available to confirm the findings. The 

researchers plan to generate new data in a larger 

sample to replicate their findings.

“We hope that our findings encourage others 

in the autism research community to routinely 

collect metadata in ‘omics’ studies to account for 

important (but often underappreciated) potential 

confounders such as diet,” Dr Gratten said. “Our 

results also put the spotlight on nutrition for 

children diagnosed with autism, which is a clinically 

important (but under-recognised) contributor to 

overall health and wellbeing.”

microbiome

http://www.tainstruments.com
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Universal data logger
The Ahlborn ALMEMO 710A is a high-precision measuring system 

and portable data logger suitable for static measurement and data 

acquisition of temperature, pH, conductivity, humidity and dissolved 

oxygen in laboratory environments. The next-generation system can 

take up to 10 measuring inputs and provides a sampling rate of up 

to 100 measurements/s.

The measured values are displayed in brightly illuminated, 5.7″ colour 

graphics that can be conveniently operated with a touch screen. The 

data can be displayed in various forms, such as bar graphs or line 

charts, for easy interpretation. These can be individually configured 

for user requirements.

The universal data logger is suitable for mobile data acquisition of 

ALMEMO sensors as it can accept the input from all new and already 

existing sensors, including the latest D6 and D7 digital sensors. The 

sensors can be directly connected to the system. In addition, the 

data logger also offers high-speed transmission of serial data for all 

measured values from the digital ALMEMO D7 sensors. The data is 

stored either internally in the 8 MB flash memory drive or externally 

through a plug-in SD card.

For ease of operation, the system is powered by a powerful, re-

chargeable lithium battery to enable a long operating time. It also 

has the flexibility to be used as a desktop unit or a mobile unit, as 

per users’ requirements.

Bestech Australia Pty Ltd

www.bestech.com.au

Tank cleaning nozzle
The Alfa Laval PlusClean cleaning nozzle has been designed for 

high-coverage cleaning to facilitate a hygienic and healthy tank 

environment. The nozzle is easy to install and comes in a number 

of different formats for a range of situations and applications, 

making it suitable for the pharmaceutical, dairy, food, beverage 

and home-personal care industries.

The nozzles can be integrated into tanks in a number of ways, 

such as being installed flush in the walls, or in the base, to suit 

the needs of the user. The nozzles are designed to be water ef-

ficient, thus reducing costs and boosting sustainability while also 

reducing the amount of cleaning media used.

The high-impact nozzles have specifically been developed to 

provide a large area of coverage, thus reducing blind spots or 

shadow areas that go unreached. This means that tanks can be 

more optimally cleaned and are more hygienic as a result. By 

integrating the nozzles into a tank at varying locations and heights, 

it is even possible to achieve 100% cleaning coverage for a tank.

The standard Alfa Laval PlusClean is supplied as a media spring-

activated cleaning nozzle for hygienic process tank cleaning. A 

special pneumatic-driven version is also available. For sterile and 

aseptic process tank cleaning there’s the Alfa Laval PlusClean 

UltraPure, which is backed by the Alfa Laval Q-doc documenta-

tion package for full traceability across the entire supply chain.

Alfa Laval Pty Ltd

www.alfalaval.com.au

Cell death screening library
Cayman Chemical’s Cell Death Screening Library, which is suitable for screening a 

variety of cell death pathways, consists of two plates and contains approximately 

152 compounds in a 96-well Matrix tube rack format as 10 mM stock solutions 

in DMSO.

The library includes inducers and inhibitors of apoptosis, autophagy-dependent 

cell death, entotic cell death, ferroptosis, necroptosis, NETosis and pyroptosis. It also 

includes inhibitors of lysosome-dependent cell death, oxeiptosis and parthanatos.

Sapphire Bioscience

www.sapphirebioscience.com

what’s new
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Often referred to as ‘Australia’s National 

Cancer’1, most melanomas are caused by 

prolonged and repeated exposure to UV 

radiation in sunlight. Yet there are some 

melanomas that are not sun related, eg, Bob 

Marley famously died of an acral lentiginous 

melanoma on his toe in 19812. Melanocyte cells 

produce melanin to protect the deeper layers 

of skin but when unregulated or uncontrolled, 

melanomas can develop, metastasise and 

become life threatening.

A team of researchers working at University 

of California, San Francisco, in collaboration 

with The Huntsman Institute, Utah aimed to 

investigate the mechanisms by which a benign 

mole (nevus) can switch from being stable 

melanocyte cells to cancerous melanoma cells3.

Groundbreaking results come to 
light
BRAFV600E is a genetic mutation present in 

80% of benign mole (nevus) melanocytes 

which has been shown to be the driver of 

50% of all cutaneous melanomas3. The gene 

doesn’t automatically cause the development 

of a tumour but is believed to drive both rapid 

proliferation and the subsequent arrest stage 

that forms a nevus. Initial studies focused on 

characterising the growth and proliferation 

profi les of BRAFV600E induced melanocyte 

cells. Subsequent investigations looked at 

primary nevi cells which had been transduced 

with an mCherry linked AURKB mutation (a 

How benign mole melanocytes
can switch from a stable state to a cancerous melanoma
Did you know that in Australia, one person dies from melanoma every fi ve hours?

downstream gene of BRAFV600E). Differential 

proliferation profi les were studied between 

cells carrying the mutation, and those without it.

At the outset, many commonly used imaging 

techniques presented several challenges. 

Devices that only measure population-level 

metrics were limited to a single data point 

per well, making it diffi cult to obtain reliable, 

robust results with the limited available cells. 

The requirement to use fl uorescent imaging to 

confi rm transduction can induce abnormalities 

in the growth and proliferation profi les of the 

cells.

Livecyte: Perfectly suited to 
resolving these issues and more
Livecyte4 presents high-contrast, label-free 

images where pixel intensity is directly 

proportional to cell dry mass — a unique 

property that measures the amount of matter in 

each cell. This enables robust cell segmentation 

and tracking leading to accurate single-cell 

measurements of proliferation, amongst others. 

Dry mass quantifi cation facilitates the analysis 

of cellular growth profi les, not possible using 

other imaging techniques.

Livecyte treats every individual cell as a 

separate data point. Therefore, reliable and 

signifi cant cell proliferation data could be 

extracted from the small number of primary nevi 

cells. This would not be possible if treating each 

well as a single data point, as high-throughput 

analysers do.

The importance of measuring 
growth and proliferation 
independently
Using Livecyte the research group discovered 

that induction of BRAFV600E using increasing 

doses of doxycylin lead to a reduced cell count, 

and quite unexpectedly, an increase in cell dry 

mass. The results indicate that growth arrest 

induced by BRAFV600E is not by oncogene 

induced senescence (OIS), as expected in the 

literature, but instead by reversible mitotic cell 

cycle arrest.

Livecyte revealed that the mCherry-

expressing cells proliferated at a far greater 

rate than non-mCherry-expressing cells. This 

indicates that AURKB is an integral player in 

the conversion of stable nevi melanocytes into 

melanoma.

Livecyte is a powerful label-free cell imaging 

and analysis tool that enables cell proliferation 

to be quantifi ed independently from cell growth 

factors giving a more in-depth analysis of cell 

proliferative behaviours. Livecyte presents clear 

advantages to a researcher in the accuracy of 

measurements, as well as saving a considerable 

amount of time and energy.
References
1. https://www.melanomaresearch.com.au/
2. https://www.abc.net.au/everyday/how-to-check-for-skin-

cancer-dark-skin-people-of-colour/100709432
3. https://www.phasefocus.com/resources/customer-

testimonials/huntsman-cancer-institute-plasticity-
melanocytes-during-development-melanoma

4. https://www.atascientifi c.com.au/products/
phasefocus-livecyte/

Figure 1: Cell proliferation and growth rates upon dosing with BRAFV600E inducing doxycycline.

Figure 2: 
mCherry-
expressing cells 
with AURKB 
mutation were 
released from 
miRNA regulation 
and proliferated 
faster than those 
without the 
AURKB mutation.
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Stainless steel panel PC
The ViTAM-921B 21.5″ stainless steel HMI panel PC is a fully sealed, IP66/IP69K, all-

in-one computer. To comply with IP66/IP69K standards, the product uses M12 sealed 

connectors for all I/O connections. The result is a panel PC that can withstand high-

pressure hose-down cleaning.

The ViTAM-921B is based on eighth-generation Intel Core 13-8145UE or Core i5-

8365UE processors with up to 64 GB of DDR4 memory to provide a high-performance 

industrial HMI solution. Standard I/O connections provided include 2x USB2.0, 1x LAN, 1x 

RS232/422/485 and 9-36 VDC power. Two optional I/O connections can also be installed.

An internal 2.5″ HDD/SSD drive bay and M.2 B-Key 2280 slot are provided for storage. 

An mSATA/mPCIe is provided for system expansion and an M.2 E-Key 2230 slot is provided 

for Wi-Fi/BT cards. An RFID front panel module is also available. The 21.5″, 1920x1080, 

LCD touch panel options include resistive touch or projected capacitive touch control.

Housed in a Grade 304 or optional Grade 316 stainless steel enclosure, the ViTAM-

921B will not corrode and is easy to clean. To assist with the cleaning of the display, 

the product includes a touch on/off button that allows the screen to be temporarily 

disabled during the cleaning process. This allows the display to be hygienically wiped 

down without having to shut down any process control applications.

Standard 250-nits and optional sunlight-readable 1000-nits brightness display options 

are available. VESA100 mounting holes allow the series to be arm or wall mounted. 

Optional ergonomic yoke mounting is also available.

Interworld Electronics and Computer Industries

www.ieci.com.au
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Low-field MRI  
expands access  
to more patients
Novel MRI technology, developed by Siemens in 

collaboration with researchers at The Ohio State 

University, is set to expand imaging access to 

patients with implanted medical devices, severe 

obesity or claustrophobia. The technology uses a 

lower magnetic field to open up new possibilities 

for imaging the lungs and for patients with 

implanted devices, and will potentially support 

new interventional procedures that could result in 

less radiation exposure. The Ohio State University 

Wexner Medical Center is said to be the first in the 

United States to install the FDA-approved, full-body MRI for patient care.

MRI uses a powerful magnetic field and radio waves to produce detailed images of a patient’s body to help diagnose conditions, 

plan treatments and determine the effectiveness of previous treatments. MRI is used predominantly to image the brain, spine and 

joints, but can also be used to image the heart and blood vessels.

Professor Orlando Simonetti, Research Director of Cardiovascular Magnetic Resonance at Ohio State, noted, “Many of our 

patients have pacemakers or defibrillators, and while many of those devices are now safe for MR scanning, the metal in them 

can distort the magnetic field and corrupt the image quality. We were looking for ways to improve the quality of images in these 

patients, and lower magnetic field strength could offer an advantage. The problem with low-field MRI is that there is less signal to 

work with, and we needed to find ways to boost that signal.”

Prof Simonetti teamed up with Assistant Professor Rizwan Ahmad to develop techniques that could suppress noise (interference) 

in the images, and produce clearer images at lower field strength. They shared their ideas and techniques with Siemens, leading 

to the development of the MAGENTOM Free.Max scanner.

The Free.Max is claimed to feature the largest MRI opening to date — 80 cm, compared to the typical 60–70 cm — and a 

lower magnetic field strength that offers the potential for it to be used for lung imaging without X-ray radiation. Whereas today’s 

clinical MRIs usually have magnetic field strengths of 1.5 or 3.0 Tesla, the Free.Max is much lower at 0.55 Tesla. Prof Simonetti 

said, “Going to lower field can reduce the cost of MRI systems and installation considerably, and with modern techniques for 

scanning and image processing we can overcome the inherent loss of signal.”

Ohio State researchers have partnered with the Nationwide Children’s Hospital to study use of the 0.55T with heart catherisation. 

Children with congenital heart disease must undergo repeated heart catheterisations throughout their lives, and they are exposed 

to potentially harmful radiation every time they have an X-ray to guide the tube through a blood vessel to the heart. Prof Simonetti 

said, “It may be possible to perform MRI-guided cardiology procedures safely at low field using standard catheters and guidewires; 

this will be safer for anyone who has to have repeated heart catheterisations and other procedures.”

In addition, Prof Simonetti is working with Dr Sabrena Noria, Surgical Director of Ohio State’s Comprehensive Weight 

Management, Metabolic/Bariatric Surgery Program, and heart failure specialists at the Richard M. Ross Heart Hospital to take 

advantage of the larger opening of the low-field scanner to develop cardiac imaging techniques for severely obese patients. He 

is also optimistic that the new MRI technology can be used to image the lungs, which typically is done with nuclear imaging or 

X-ray CT scans.

“This is an important advancement for patients with cystic fibrosis, pulmonary hypertension, heart failure, COVID-19 and any 

other disease where we’re trying to understand the source of shortness of breath and evaluate both the heart and lungs,” Prof 

Simonetti said. “The air in the lungs cancels out the MRI signal at higher field strength; however, at lower field, there’s potential to 

see lung tissue more clearly with the MRI.”

The 0.55T MRI is part of Ohio State’s cardiovascular imaging program and located in the Wright Center of Innovation in Biomedical 

Imaging, next to a new 3T MRI. In addition, there is a 1.5T MRI located in the Ross Heart Hospital, also devoted to cardiovascular 

imaging. Dr Thomas Ryan, Executive Director of the Ross Heart Hospital, said, “By having three different field strengths, we’re 

able to pick the right machine for the right patient and to provide the best patient care possible.”
Siemens Healthcare Pty Ltd 
www.healthcare.siemens.com 
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Antigen microarrays
GeneCopoeia’s OmicsArray antigen microarrays are protein microarrays engineered for 

several powerful applications, including autoantibody detection, biomarker profiling and 

characterisation of protein–molecule interactions. Antigen microarrays enable parallel detec-

tion of antibodies or other biomarkers present in patient samples for diseases including 

rheumatoid arthritis, muscular dystrophy, systemic lupus erythematosus and type 1 diabetes.

Each array contains highly purified proteins spotted onto nitrocellulose filters, which 

are adhered to glass slides. Proteins known to be associated with specific diseases are 

chosen based on a thorough review of peer-reviewed publications. In addition to pre-

designed arrays, arrays containing customised sets of proteins are available, as well as 

array profiling services and data analysis.

The OmicsArray microarrays offer users advantages such as multiplexing allowing the 

capability of assaying up to 120 antigens at a time, compared with one protein at a time 

with ELISA. The technique is high throughput, with each slide able to process up to 15 

samples in parallel.

The arrays are sensitive and are capable of detecting as little as 1 pg/mL of antibody while using only small sample volumes (1 µL of serum), 

a result which is 100-fold more sensitive than ELISA.

United Bioresearch Products Pty Ltd

www.unitedbioresearch.com.au

Air flow monitor for fume 
hoods
HEMCO’s AirFlow Monitor is designed 

to continuously monitor the face veloc-

ity air flow of fume hoods. It can be 

selected and calibrated at the desired 

FPM velocity set point; if the hood face 

velocity falls below the set point, an 

alarm sounds and a visual red indicator 

light appears.

The air flow alarm is factory installed 

or can be field installed at 115/60 Hz AC.

HEMCO Corporation

www.hemcocorp.com

Affinity beads for immunoprecipitation
ChromoTek’s Halo-Trap is designed for immunoprecipitation of Halo fusion proteins and their 

interacting factors from cell or organelle extracts and lysates for biochemical analyses such 

as immunoprecipitation (IP)/co-IP, mass spectrometry and enzyme activity measurements. Also 

available, is the highly specific and selective anti-Halo monoclonal mouse antibody, designed 

for use in Western blotting.

Halo-Trap for immunoprecipitation is a single-domain antibody fragment, aka VHH or Na-

nobody, coupled to beads for immunoprecipitation of Halo fusion proteins. The product im-

munoprecipitates Halo fusion proteins even when already covalently bound to Halo ligands, 

ie, after labelling, etc. It can be used for affinity purification and the bound Halo fusion protein 

can be eluted without protease.

Halo-Trap is a convenient 

and high-performing tool, ready 

to use, for fast and efficient 

one-step immunoprecipitation 

of Halo fusion proteins. It is 

fast and strong at binding, 

has low background levels and 

works under harsh conditions, 

enabling single-band purifica-

tion of Halo fusion proteins. It 

is available coupled to Aga-

rose, Magnetic Agarose and 

Magnetic Particles M-270, with 

Halo-Trap Agarose best for low 

background and high binding 

capacity; Halo-Trap Magnetic 

Agarose for magnetic separation and high binding capacity; and Halo-Trap Magnetic Particles 

M-270 for magnetic separation of large proteins.

BioNovus Life Sciences

www.bionovuslifesciences.com.au

what’s new
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Spatial molecular imager
NanoString Technologies’ CosMx SMI is a spatial biology platform that 

maps individual RNA and/or protein molecules on a tissue section 

with subcellular 3D resolution. It enables rapid quantification and 

visualisation of up to 1000 RNA and 100 validated protein analytes.

The product is a flexible spatial single-cell solution driving deep 

insights into the cell atlas, cell–cell interaction, cellular processes and 

biomarker discovery. It is an integrated system with mature cyclic 

fluorescent hybridisation (FISH) chemistry, high-resolution imaging 

readout, and interactive data analysis and visualisation software.

The device is a flexible and robust spatial biology solution for 

applications including: cell atlas and characterisation (defining cell 

types, cell states, tissue microenvironment phenotypes and gene expression networks within spatial context); cell–cell interaction (understand-

ing biological process controlled by ligand–receptor interactions); and spatial biomarkers (quantifying change in gene expression based on 

treatment and identify single-cell subcellular biomarkers with spatial context).

Pre-release access to CosMx SMI technology is available through NanoString’s Technology Access Program (TAP), enabling comprehensive 

answers with 1000-plex RNA assays in a single experiment using a wide range of sample types, including FFPE biopsy and fresh-frozen 

tissue sections.

Bio-Strategy Pty Ltd

www.bio-strategy.com

what’s new
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IMMUNOPRECIPITATION 
WITH NANO-TRAPS

Ph: (02) 9484-0931   |   Fax: (02) 9980-2162
Email: info@bionovuslifesciences.com.au

www.bionovuslifesciences.com.au

GFP-Trap® and RFP-Trap® are well established high quality 
tools for the fast, reliable and effi cient one-step isolation of 
green and red fl uorescent fusion proteins and their interacting 
factors. Nano-Traps are used for:
• Pulldowns/Immunoprecipitations
•  ChIP/RIP Analysis
• Mass Spectrometry
• Enzyme Activity Measurements

Nano-Traps consist of single polypeptide chain coupled to an 
immobilising matrix (agarose beads, magnetic particles, or 
magnetic agarose beads). The Nano-Traps have excellent binding 
properties and are produced with constant high quality without 
batch-to-batch variations.

GFP-Trap®, RFP-Trap®, Spot-Trap® and V5-Trap® are now 
available coupled to Magnetic Particles M-270:
These Nano-Traps are highly recommended when very large 
proteins/complexes are investigated, and magnetic separation is 
needed for IP. The Nano-Traps consist of anti-GHP, anti-RFP, anti-
Spot and anti-V5 VHH/Nanobodies coupled to Magnetic Particles 
M-270.

NEW iST Nano-Trap Kits Kit for IP/ Co-IP of GFP, RFP, 
mNeonGreen, Myc, Spot, TurboGFP, V5-tagged proteins & 
sample preparation for mass spectrometry (MS).

Applications/Advantages:
• Identifi cation of fusion proteins & interacting partners by MS
• Interactome studies
• Superior processing of IP samples into clean peptide mixtures
• Intuitive protocol for reproducible results

Other members of the Nano-Trap family:
• Halo-Trap
• MBP-Trap
• Mdm4/HdmX-Trap
• MK2-Trap
• mNeonGreen-Trap
• Myc-Trap
• p53-C-term-Trap

Experience the Alpaca Antibody Advantage

• p53-N-term-Trap
• PARP1-Trap
• RFP-Trap
• SNAP/CLIP-tag-Trap
• Spot-Trap
• TurboGFP-Trap
• V5-Trap

Passive needle guard
BD (Becton, Dickinson and Company) has announced the BD 

UltraSafe Plus 2.25 mL passive needle guard for use by phar-

maceutical companies in drug-device combination products. 

When combined with a glass prefillable syringe, the system 

enables the subcutaneous delivery of biologic solutions of 

different fill volumes up to 2 mL and viscosities up to 30 cP.

The needle guard is designed to meet the needs of 

healthcare providers, patients and caregivers in performing 

manual injections of biologic solutions. The design comple-

ments biopharmaceutical companies’ combination product 

strategies, enabling patient-controlled injection for complex, 

high-viscosity drugs.

Biologic therapies are often self-administered by patients 

or caregivers and require delivery systems that provide ease 

of use and safety benefits for use in non-clinical settings. 

However, the viscosity and injection volume of biologics have 

shown a tendency to increase over the last years (>1 mL, 

>10 cP) beyond the capabilities of many commercialised 

injectable drug delivery systems. Biologic formulations with 

high volumes and viscosities often require stronger forces to 

inject, which can create challenges from a user’s perspective.

The needle guard was designed to provide confidence and 

ease of use to patients and improve their self-injection experi-

ence, and to serve the expanding biologic drug delivery design 

space. The patient-centric solution was evaluated in a human 

factors validation study in which usability was demonstrated 

and the majority of participants expressed confidence that the 

activated safety mechanism would protect them from needlestick 

injuries, the company says. The technology is compatible with 

the BD Neopak 2.25 mL glass prefillable syringe.

BD AUSTRALIA (Becton Dickinson)

www.bd.com
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PPE: the correct 
procedures
PPE is perhaps the most important aspect of health and safety within the laboratory, whether it is viral 
research in containment laboratories or dissection in histology departments. Either way, the crucial element 
of safety is self-protection via personal protective equipment.

H owever, safety does not stop 

with the simple donning of PPE. To prevent 

cross-contamination, users must follow a strict 

procedure, in view of protecting the integrity of 

laboratory procedures.

Containment laboratories are the most 

important to get right. Aside from masks — usually 

P3 half-face respirators or full-face masks or hoods 

— there is a full range of PPE which is used in order 

to fully isolate the body from the environment in 

which you are working. It is critically important 

to get the donning and doffing procedure for PPE 

correct, in order to protect your own health, the 

integrity of the research and ultimately, all people. 

This applies particularly to viral research where 

containment relies on the care people in the lab 

©
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take when donning and doffing to ensure absolute 

containment — a lot of speculation exists in this 

regard, relating to a biosafety lab in Wuhan, for 

one reason or another.

Steps to minimise risk of cross-
contamination
1. Gloves

Pre-donning gloves, used usually in sterile 

environments, must be put on with care so as to 

ensure contaminants are not spread to the glove 

fingertips. This step will ensure that when putting 

the rest of the PPE on, contaminants are not spread 

throughout the process, which would make the 

PPE highly ineffective.

Take the glove by the cuff, taking care to touch 

the externals as little as possible.

2. Caps/shoe coverings/glasses

Take your bouffant cap and ensure you handle the 

inside of the cap, stretching to pull over your hair. 

Make sure hair is all contained and covered by the 

cap. Likewise, do the same with shoe covers, so that 

all laces, tassels, etc are covered.

When donning glasses, ensure you select the 

correct ones, then inspect and clean before donning.

3. Mask

Carefully fit your mask — whether N95 or P3 — 

and ensure it is fitted and sealed properly. Bend 

the nosepiece to ensure the mask is effective. If 

wearing a full-face mask or a hood, ensure it is 

sealed properly by inspecting or asking a colleague 

to inspect all seal points. If this is required, most 

likely you will be in a separate room designed for 

safe donning. Ensure the face and neck are both 

secure and there are no defects with the product.

4. Gowns

Don your coverall or gown using gloves and 

ensuring no part touches the floor. If using a full 

coverall or hazmat gown with a hood, tuck the 

hood inside the shoulder for proper fit.

safety
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If required, don your second pair of boot/shoe 

covers to ensure maximum protection.

5. Gloves

The final step will be to don a clean pair of gloves 

over the donning pair. Ensure the gloves are again 

handled by the cuff, and that the glove is pulled 

over the sleeve cuff of the gown.

You are now ready to enter the laboratory!

Before donning
Ensure that, aside from standard PPE, protection is 

provided by exercising particular care over personal 

care, cosmetics and clothing. Appropriate protocol 

must be exercised and all personnel well versed and 

trained in standard operating procedures.

•	 Cosmetics: Minimise personal care items such 

as lotions/gels/make-up/skin care in order to 

prevent contaminants.

•	 Smoking: Particles will be airborne and will 

spread for a long period after the smoker 

has stopped. Set minimum timeframes from 

smoking to entry of the lab. One hour should 

be the benchmark to ensure contaminants 

are not spread.

•	 Remove unnecessary items such as sunglasses, 

hats, jackets, large jewellery, etc before entering 

the donning room to minimise risk when 

donning, and to make the procedure simpler.

•	 Plan out all processes from entry to exit of the 

lab and ensure personnel are trained and can 

execute tasks efficiently and properly. Lay 

out workflows in advance in the laboratory 

to minimise the number of entries/exits to 

the laboratory and thus minimise risk of 

contamination.

Doffing
Taking off your PPE is usually executed in the 

reverse order of which it was put on. However, the 

exception is with the gloves, which are taken off last. 

If there is a second pair of gloves worn, these will be 

taken off first, and the donning gloves taken off last.

When removing reusable items such as hoods, 

coveralls or glasses, ensure these are disinfected 

and properly cleaned before placing in storage.

Making sure that procedures for donning and 

doffing are well documented and rehearsed will 

make the process efficient and effective. Ensure 

ultimate caution is taken when handling PPE, as 

this will provide increased safety.

These steps can never be taken too seriously, 

as failure to follow correct protocols, whether in a 

containment laboratory or in classroom experiments, 

will expose users to risk. In higher security labs, this 

could potentially have disastrous effects.

Since 1993, Westlab has specialised 
in helping laboratories work effectively 
by supplying reliable equipment, 
consumables and efficient workspace 
designs.

Westlab Supplies
www.westlab.com.au

safety
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SARS-CoV-2 variant neutralisation antibody assays
Bio-Rad Laboratories has announced the Bio-Plex Pro Human SARS-CoV-2 Variant 

Neutralization Antibody Assays, for research use only (RUO). The assays allow scien-

tists to measure neutralising antibodies quickly and efficiently against wild-type and 

significant variants of SARS-CoV-2 virus.

Scientists developing vaccines and therapeutics can determine the efficacy of their 

product from development through all the clinical phases. Epidemiologists can perform 

seroprevalence studies to better understand the longevity of the neutralising antibody 

response from infection or vaccination. Researchers can increase their throughput 

when compared to using traditional cell-based assays and ELISA tests, the company claims.

The assays are offered in an 11-plex, complete, all-in-one kit format that consists of the wild-type RBD and S1 and 

9 variant antigens, as well as customisable singleplex assays, 2-plex Delta variant coupled beads and a custom Assay 

Developer Kit to create assays to any new SARS-CoV-2 variant — such as Omicron — for maximum flexibility.

The Bio-Plex Pro Human SARS-CoV-2 Variant Neutralization Antibody 11-Plex Panel is a ready-to-use, 96-well kit 

containing premixed magnetic capture beads, a detection ACE2 receptor, a standard and positive control, and buffers 

that measure levels of neutralising antibodies and percentage inhibition of the ACE2 receptor binding the viral antigens 

coupled on the beads. The assay requires only 15 µL of sample when running duplicates.

The singleplex variant coupled beads, and 2-Plex Delta RBD and Spike Trimer coupled beads with positive control, 

enable measurement of neutralising antibodies specific to viral variants of interest. They should improve laboratory ef-

ficiency by generating key actionable data in a single experiment.

The assays are compatible with RUO Bio-Rad platforms, including the Bio-Plex 200 and Bio-Plex 3D Multiplex Im-

munoassay Systems, as well as all other RUO xMAP platforms.

Bio-Rad Laboratories Pty Ltd

www.bio-rad.com

Safe Storage 
at Ultra Low 
Temperatures
Setting the benchmark in the 
temperature range of -40°C to -86°C, 
our new ULT Freezers are engineered 
to store highly sensitive substances 
that meet the special safety & hygiene 
regulations required for vaccines! 
home.liebherr.com.au

Laboratory & Pharmaceutical

Distributed by:

Contact Us: 1800 685 899 
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An international team of scientists has revealed how coronary heart disease can be triggered by complex 
networks of genes that interact on a scale never known before. Their findings could make it significantly 
easier to screen for the disease, which is caused by thousands of genes that interact with other risk factors 
like smoking and obesity.

Six hundred patients who had coronary 

heart disease and another 250 without coronary 

heart disease were included in the team’s study. 

All underwent open chest surgery for coronary 

heart artery bypass surgery or other medically 

indicated reasons, and tissue samples were collected 

by researchers in the lab of Dr Arno Ruusalepp, 

Chief Vascular Surgeon at the Tartu University 

Hospital in Estonia.

Gene activity was analysed from samples of 

blood, liver, skeletal muscle, visceral abdominal 

and subcutaneous fat, and two pieces of the 

arterial wall taken from different parts of the heart 

and blood vessels. The researchers tested out the 

different ways that gene activity may be associated 

with the development of coronary heart disease, 

using advanced computer programs to test out 

how the activity of all of the disease-related genes 

was grouped together in different combinations.

Although recent studies have shown that 

about 20% of the risk associated with the disease 

may be linked to differences in a person’s DNA 

sequences, the new results, published in the journal 

Nature Cardiovascular Research, showed that up 

to an additional 60% of the risk associated with 

coronary heart disease could be explained by 224 

of these gene regulatory networks and that many 

of these networks could help explain the disease 

severity in individual cases. Of those networks, 135 

were located within one type of tissue whereas the 

remaining 89 represented coordinated gene activity 

across multiple tissues.

“We have long suspected that the genes we 

inherit play a far larger role in our chances of 

developing conditions such as coronary heart 

disease, but until now we didn’t know just how these 

genes were working together,” said study co-author 

Professor Jason Kovacic, Executive Director at 

Sydney’s Victor Chang Cardiac Research Institute.

“It turns out that there are vast and complex 

networks of genes at work, which are signalling to 

one another, and for the first time we now have a 

comprehensive map of how they are operating. This 

has never been accounted for until now and shines a 

whole new light on how and why we are predisposed 

to heart disease.

“This opens up the possibility of being able to 

far more accurately predict a person’s risk of heart 

disease, which would allow for earlier assessments 

and potentially better treatments.”

Coronary heart disease 
triggered by complex 
networks of genes
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The multi-tissue networks appeared to 

have the greatest impact. On average they could 

explain three times more of the disease risk than 

the single-tissue ones. One example of a multi-

tissue network, called GRN165, accounted for 

4.1% of risk for coronary heart disease and 

involved 709 genes active in the arterial wall as 

well as the subcutaneous fat tissue.

“We found that gene networks work like 

airplane traffic patterns,” said senior author Dr 

Johan LM Björkegren, from the Icahn School 

of Medicine at Mount Sinai. “Just as a delay at 

one airport in a key state can disrupt flights in 

the entire nation, we found that a slight change 

in the activity of key genes in one tissue can disrupt the 

activity of other genes throughout the rest of the body.”

Finally, the analysis suggested that hormones 

that help fat cells communicate with other organs 

— particularly the liver — play a critical role in 

coordinating the multi-organ networks. Support for 

this idea was, in part, based on experiments in mice 

when injections of some of these hormones altered 

blood fat and sugar levels.

According to Prof Kovacic, the research will be 

central to the development of precision medicine 

— where patients are diagnosed and treated 

depending on how their unique genetics interact 

with risk factors in the environment. “Here,” he 

said, “gene-regulatory networks may play a central 

role as an explanatory model to be used with the 

increasingly sophisticated molecular screening 

tools we have at our disposal today.

“We expect our findings will be 

translated into the clinical work of 

diagnosing and treating patients. Indeed, 

we are already working on this. We 

believe it’s highly likely that we will be 

able to map a patient’s gene networks 

and detect their disease risk.

“This research could also lead to 

the development of specific therapies 

for many of the new gene targets that 

have been found, and also allow for 

the possibility of being able to alter 

the most important, or apex genes in 

each network. It may also eventually 

see us altering problem genes at the top of the 

gene network, which can impact the hundreds 

or thousands of genes below, and lessen the risk 

from certain conditions.

“In addition, it’s almost certain that these gene 

networks are critical to many other human diseases 

like high blood pressure, diabetes and stroke. 

So this is the beginnings of a whole new way of 

working to better understand and treat diseases.”

gene activity
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AusMedtech 2022
May 24–26, Melbourne
AusMedtech is a premier medical technology conference for medtech executives, providing business 
partnering opportunities for decision-makers and investors. AusMedtech 2022, held by AusBiotech, will 
bring together key stakeholders of the Australian and international devices and diagnostics sector to help 
prepare the industry sector for its changing landscape.
AusBiotech recognises the extraordinary spirit of the medtech industry and the flexibility in reimagining 
innovation during the global pandemic. AusMedtech 2022 will be a reminder of the strong and 
experienced industry Australia holds — one that is demonstrating global leadership in addressing the 
challenges both during and beyond the current pandemic. The event will showcase the extent of our 
capabilities, the strength of our talent and the ingenuity of our industry.
https://www.ausmedtech.com.au/

Science meets Parliament 2022
February 28–March 4, Canberra and online
https://scienceandtechnologyaustralia.org.au/what-
we-do/science-meets-parliament/

Cutting-edge Symposium on Integrated 
Systems Biology: Challenges and Future 
Perspectives
March 1–3, Brisbane and online
https://wp.csiro.au/sisb/

Pathology Update 2022
March 4–6, Sydney and online
https://www.rcpa.edu.au/Events/Pathology-Update

ARPS 2021 Conference
March 7–10, Canberra
https://arpsconference.com.au/

World Science Festival Brisbane
March 9–13, Brisbane
https://www.worldsciencefestival.com.au/

Collaborate Innovate Part 2
March 31–April 1, Canberra
https://collaborateinnovate.com.au/

TSANZSRS 2022
March 31–April 2, online
https://www.tsanzsrsasm.com/

ACS 49th Annual Scientific & Business 
Meeting
April 29–May 3, Glenelg
https://www.cytology.com.au/49th-annual-
scientific-business-meeting

Science on the Swan 2022
May 9–11, Perth
https://scienceontheswan.com.au/

Australasian Society of Diagnostic 
Genomics 2022 Interim Scientific Meeting
May 27–29, Sydney
https://aacb.eventsair.com/asdgconference2022/

ASID Annual Scientific Meeting
June 16–18, Perth and online
https://www.asid.net.au/events/event/2022-events

ASM 2022
July 11–14, Sydney and online
https://www.theasmmeeting.org.au/

AOGS2022 Virtual
August 1–5, online
https://www.asiaoceania.org/aogs2022/public.
asp?page=home.asp

Human Genetics Society of Australasia 
Annual Scientific Meeting
August 6–9, Perth
https://aacb.eventsair.com/hgsa-45th-annual-
scientific-meeting

AMSA 2022
August 7–11, Cairns
https://www.amsa.asn.au/2022-cairns

National Science Week
August 13–21, Australia-wide
https://www.scienceweek.net.au/

Energy Oceania 2022
August 29–31, Melbourne
https://www.energyconferenceaustralia.com/

ASCIA 2022 Conference
August 31–September 2, Melbourne and online
https://ascia2022.com/

ComBio2022
September 27–30, Melbourne
https://www.combio.org.au/combio2022/

AACB 59th Annual Scientific Conference
October 18–20, Perth
https://aacb.eventsair.com/aacb-59th-annual-
scientific-conference

AusBiotech 2022
October 26–28, Perth
https://www.ausbiotech.org/events/event/
AusBiotech2022

32nd International Congress of 
Antimicrobial Chemotherapy
November 27–30, Perth
http://32icc.org/
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GENERATION OF SPRAY 
DRYING AND COATING 
TECHNOLOGY

Phone 1300 079 998
Spraying Systems Co.
8 Moorinna Way, Truganina
Victoria Australia 3029

spray.com/en-auFor enquiries, contact us at tiago@spray.com.au

Fluid Air is defining the next generation of spray drying technology 
by creating scalable powder manufacturing solutions.

Our innovative PolarDry® technology utilises milder temperatures to produce powders, 
leading to large efficiency gains for your business.

Electrostatic spray drying is a low-temperature drying technique that combines dual-fluid 
atomization and electrostatic charge in a single-step process for conversion of liquid feed  
into powder. Fluid Air has the range to suit the size and needs of your business with  
machines tailored for R&D, feasibility studies, as well as small, medium, and large-scale 
commercial manufacturing.

http://www.spray.com/en-au
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