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Physics

Unusual phase of 
matter uncovered

Physicists from the California Institute of 

Technology (Caltech) have discovered a phase that 

is characterised by an unusual ordering of electrons. 

It is said that the phase could hold the solution to a 

longstanding mystery in condensed matter physics 

having to do with high-temperature superconductivity 

— the ability for some materials to conduct electricity 

without resistance, even at ‘high’ temperatures 

approaching -100°C.

“The whole field of electronic materials is driven 

by the discovery of new phases, which provide the 

playgrounds in which to search for new macroscopic 

physical properties,” said David Hsieh, the leader of 

the Caltech team. However, he added, “The discovery 

of this phase was completely unexpected and not based 

on any prior theoretical prediction.”

Writing in the journal Nature Physics, Hsieh 

and his colleagues explain how they were testing a 

laser-based measurement technique to look for what 

is called multipolar order, ie, where the electrons in a 

material are not ordered by a scalar or vector but by 

something with more dimensionality, like a matrix. 

The group utilised optical harmonic generation — 

an effect in which a tiny amount of light is reflected 

off an illuminated object at integer multiples of the 

incoming frequency. These multiples are called 

optical harmonics.

The group’s experiment exploited the fact that 

changes in the symmetry of a crystal will affect the 

strength of each harmonic differently. Since the 

emergence of multipolar ordering changes the 

symmetry of the crystal in a very specific way — a 

way that can be largely invisible to conventional 

probes — their idea was that the optical harmonic 

response of a crystal could serve as a fingerprint of 

multipolar order.

“We found that light reflected at the second 

harmonic frequency revealed a set of symmetries 

completely different from those of the known crystal 

structure, whereas this effect was completely absent 

for light reflected at the fundamental frequency,” said 

Hsieh. “This is a very clear fingerprint of a specific 

type of multipolar order.”

The compound that the researchers studied 

was strontium-iridium oxide (Sr
2
IrO

4
), a member 

of the class of synthetic compounds broadly known 

as iridates. Over the past few years, there has been 

a lot of interest in Sr
2
IrO

4
 owing to certain features 

it shares with copper-oxide-based compounds 

(cuprates) — the only family of materials known to 

exhibit superconductivity at temperatures exceeding 

100 K (-173°C).

Structurally, iridates and cuprates are very similar. 

Like cuprates, iridates are electrically insulating 

antiferromagnets that become increasingly metallic 

as electrons are added to or removed from them 

through a process called chemical doping. A high 

enough level of doping will transform cuprates from 

insulators into high-temperature superconductors; 

as this evolution takes place, they transition through 

a mysterious phase known as the pseudogap, where 

an additional amount of energy is required to strip 

electrons out of the material.

Recently, a pseudogap phase also has been 

observed in Sr
2
IrO

4
 — and Hsieh’s group has found 

that the multipolar order they have identified exists 

over a doping and temperature window where 

the pseudogap is present. The researchers are still 

investigating whether the two overlap exactly, but 

Hsieh said the work suggests a connection between 

multipolar order and pseudogap phenomena.

“There is also very recent work by other groups 

showing signatures of superconductivity in Sr
2
IrO

4
 

of the same variety as that found in cuprates,” he 

said. “Given the highly similar phenomenology of 

the iridates and cuprates, perhaps iridates will help 

us resolve some of the longstanding debates about 

the relationship between the pseudogap and high-

temperature superconductivity.”

For decades, scientists have debated the 

origin of the pseudogap and its relationship to 

superconductivity — whether it is a necessary 

precursor to superconductivity or a competing 

phase with a distinct set of symmetry properties. If 

that relationship were better understood, scientists 

believe, it might be possible to develop materials that 

superconduct at temperatures approaching room 

temperature.

Hsieh and his group believe their findings offer 

possibilities for new electronic device functionalities. 

Hsieh added that multipolar orders might exist in 

many more materials, “and that’s exactly what we 

are pursuing next”.

David Hsieh directs the path of a laser 
beam through an apparatus, which is used 
to measure spontaneous self-organisation 
of electrons inside a crystal. Image credit: 
Lance Hayashida/Caltech.

Artist’s rendition of spatially segregated 
domains of multipolar order in the Sr2IrO4 
crystal. The orientation of the multipolar order 
in each domain is depicted by the multilobed 
object. Image credit: Liuyan Zhao.
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Martin Wilkinson*

In the last 10 years, the 
availability and uptake of near-
patient testing, also known as 
point-of-care testing (PoCT), has 
increased exponentially. Opting 
to manage PoCT in an overall 
framework for diversified testing 
is an opportunity for progressive 
laboratories rather than a threat. 
This transformation is essential to 
effective clinical care provision. 
It will also cement the laboratory 
service as a key stakeholder 
within an increasingly connected, 
patient-centric healthcare 
environment.

D iagnostic laboratory services are 

no longer solely provided just from one lab, but 

are also delivered across a range of places by 

many healthcare professionals using a variety 

of equipment. The options for patients to test 

themselves at home has become commonplace. 

The latest range of smartphone-enabled snap-

on devices has transformed testing so they are 

affordable and easy to use. However, this introduces 

data governance issues that separate medical-grade 

data from patient-generated therapeutic and 

wellbeing data.

Health and care decisions remain reliant on 

accurate and timely data provision to the care 

provider. This diversification of the provision 

of laboratory test results necessitates an urgent 

redesign of the service, a rethinking of the 

ownership and accountability model, and a clear 

understanding of the relevance of this data in the 

clinical process. Having data is a by-product of 

all business. However, transforming data into 

a three-dimensional information model that 

enhances patient outcomes requires an integrated 

approach — one that must span the health, care and 

patient continuum with an appropriate information 

architecture to support the new ‘norm’ in the 

emerging healthcare market.

Available today are pocket-sized devices that 

can monitor heart rate and the number of steps 

taken, and simple plug-ins that analyse glucose 

levels. Having the power to manage our health with 

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

Tips for thriving in

the age of 
diversified 
laboratory 
testing
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PoCT

Healthcare professionals and patients want the 
convenience of near-patient testing, so laboratory 
services must adapt to, and, where appropriate, 
make full use of, this evolution. 

handheld devices has never been easier, enabling 

patient-centric care and providing patient access 

to results whenever and wherever they need them.

Healthcare professionals and patients want the 

convenience of near-patient testing, so laboratory 

services must adapt to, and, where appropriate, 

make full use of, this evolution. However, labs 

have the responsibility to ensure that the quality 

and standard of testing done via such devices 

is consistent with that undertaken in the highly 

regulated and controlled environment of traditional 

laboratories that comply with regulatory standards. 

This is required to ensure a consistent result for 

clinical decisions so as to reduce risk to patients 

and service inefficiencies.

Near-patient testing is not a new 
phenomenon
Of course, point-of-care testing is not a new 

thing and PoCT devices are routinely installed in 

regional and remote care settings in Australia where 

laboratory services are not available. However, 

adding to the simple recording of blood pressure 

or temperature and ‘dip-strip’ urinalysis are more 

sophisticated tests like blood glucose and INR, 

which increase the scope for immediate decisions 

that better inform patient care in a broad range of 

settings. With the rapid advances in miniaturisation 

and the use of smart connected devices, the range 

and ability of such tests is snowballing. The resultant 

reduction in equipment availability and cost is 

fuelling an ever-increasing range of testing profiles.

The attraction to the healthcare provider is 

obvious. A more rapid turnaround of test results 

is fundamental to improved patient outcomes. 

The challenge is to ensure that convenience does 

not compromise quality. What test information 

should be kept and how it might form an integral 

part of the electronic patient record (EPR) dataset 

are questions that require planning, agreement 

and processes for quality control and assurance.

Such processes must accommodate the fact 

that general practitioners (GPs), nurses, caregivers 

and other healthcare providers are not trained in 

laboratory processes and associated regulatory 

standards. Also, the portability of the devices means 

that they might be used at dozens of locations with 

different patients each day. The devices could 

potentially be used by unsupervised consumers as 

well. Issues related to device calibration, accuracy, 

ranges and use must be considered and addressed.

To deal effectively with these challenges 

requires a systematic, policy-based approach 

that engages all stakeholders. This must include 

adequate training so that equipment is calibrated 

and used correctly, and sample collection is 

compliant with process standards. It must also 

provide failsafe processes to ensure action is taken 

when the quality control fails, to protect both the 

patient and the care providers from acting on 

incorrect results or interpretations of results that 

could have potential life-threatening consequences.

The laboratory has a pivotal and leading role 

in each stage of establishing PoCT protocols, from 

managing the training process to a scheduled 

random review of samples and results to check for 

any analytical errors. Laboratory teams will need a 

plan of continuous support to prevent knowledge 

gaps resulting from new staff and changes, or to 

manage the technical requirements of upgrades and 

new equipment or changes in sample collection. 

The labs must embrace and take ownership of the 

PoCT service, and ‘just ignoring it’ until it becomes 

a clinical problem is inexcusable.

Opting to manage PoCT in an overall 

framework for diversified testing is an opportunity 

rather than a threat. This transformation is essential 

to effective clinical care provision. It will also 

cement the laboratory service as a fundamental 

stakeholder within a wider, modern patient-centric 

healthcare model.

Data is needed to make coordinated 
care work
Although it comes with many challenges, testing 

closer to the patient is desirable, yielding major 

Tips for thriving in

the age of 
diversified 
laboratory 
testing
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PoCT

benefits when it is integrated into an EPR. However, 

there are often significant disconnects between 

records in systems used in different departments 

within a single acute care hospital. There is usually 

even less integration of records shared between 

different care settings spanning primary, secondary 

and community care. Yet this is changing because of 

a recognised need for chronological pathology results 

to form part of a patient’s care record. This is 

particularly important for diversified 

laboratory testing, where results 

received from any PoCT source can 

be instantly viewed via the EPR by 

all medical professionals involved 

in that patient’s care, allowing rapid 

decision-making and effective use of 

the clinical team’s time.

Making this a reality will necessitate 

a substantial and fundamental update for most 

of the laboratory information management systems 

in use today. Data received from PoCT devices must 

simultaneously form part of the patient’s record in 

the clinical viewer and the sequential records of the 

traditional laboratory pathology services. Pathology 

records need to be seamlessly interoperable with 

other care records, with the authorised shared 

information accessible to all relevant healthcare 

professionals through multiple devices. Most 

laboratory information management systems today 

do not have these capabilities. This is necessitating 

a new breed of system, which InterSystems calls a 

laboratory business management system (LBMS).

One misunderstanding that sometimes arises 

from the inclusion of non-lab staff in testing is that 

lab staff can be reduced. In fact, pathology staff are 

the professionals who have the nature and training 

to detect variances, trends and anomalies in test 

result data, and to identify information gaps that 

might impact on the correct diagnosis. So the next 

generation of laboratory business systems must 

empower lab staff across the whole continuum of 

extended testing. The new systems need to enable 

lab staff to easily review and detect the changes 

that are clinically relevant and assess patient results 

in the context of a complete patient history. The 

systems should make it easy for lab staff to provide 

feedback on the results in an efficient and effective 

manner, to better inform the patient’s care, their 

advocates and their care providers.

The pathology record must contain all the 

data across the ever-evolving diversified testing 

modalities to support the quality of the service and 

so reduce risk associated with the result, regardless 

of whether it was performed inside the physical 

laboratory itself or remotely.

The financial implications of 
diversification
Aside from speed,  accuracy and record 

integration, the final hurdle facing near-patient 

testing is its cost. While it is often perceived as 

being cheaper, without sufficient control it can 

be found to be more expensive, with the discrete 

cost per test increased over baseline equivalent 

costs in laboratory-based bulk testing. If the 

training and processes are not in place to ensure 

accuracy, then mismatched data and potential 

errors will require retests, with the duplication 

increasing the total cost of ownership. This 

is in conflict with the broader expectation of 

pathology services, which is that laboratories 

that do testing at scale deliver greater volumes 

of tests at lower cost.

For laboratories to provide improved cost 

management, the control systems need to support 

connected care functionality such as order entry 

with electronic gatekeeping. Alternatively, 

they must support demand management 

to allow, for example, clinical directors to 

institute pre-approval processes for costly 

near-patient laboratory testing in accordance 

with their funding policies. At the same time, 

system workflows can ensure these orders are 

automatically submitted for approval to multiple 

connected parties and that they are released as 

they are approved — so speeding up the process 

by eliminating the paper chasing for approval.

Conclusion
Pathology services have a pivotal role to play 

in the diversification of point-of-care testing 

services that will improve patient care costs 

and the quality of outcomes. The shift of 

responsibility outside of the laboratory setting 

is not without its challenges, but clinical 

laboratories that ready their systems and services 

now and work in collaboration with the broader 

network of healthcare providers will be able to 

manage the change process rather than find 

themselves at the mercy of the inevitable industry 

disruption.

*Martin Wilkinson is the Sydney-based 
Laboratory Product Manager for 
InterSystems and global head of the 
company’s solutions for the laboratory 
market. Originally trained as a biomedical 
scientist in the United Kingdom, Martin 
has spent the last 20 years working in 
all areas of clinical and administrative 
healthcare software development and 
deployments across the world.
Intersystems Corporation (Australia) 
www.intersystems.com.au 

Data received from PoCT devices must 
simultaneously form part of the patient’s record in 
the clinical viewer and the sequential records of the 
traditional laboratory pathology services. 
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movers&shakers

New rabbit virus could be 
released this year
The National Biosecurity Committee has agreed that the national release 

of Rabbit Haemorrhagic Disease Virus (RHDV1) K5 is now likely to take 

place in Spring 2016 or Autumn 2017, pending outcomes of approvals, 

consultation and further scientific advice.

The national release of the new naturally occurring strain of RHDV1 K5 

is part of a 20-year national biocontrol plan to control rabbits, which are 

described by the Department of the Environment as Australia’s worst threat 

to biodiversity, affecting 304 nationally threatened plant and animal species. 

Rabbits also decrease agricultural productivity in excess of $200 million a 

year.

RHDV1 K5 is a Korean strain of RHDV1, which is already widespread 

in Australia after its introduction in 1996. While RHDV1 initially knocked 

down 90% of the feral rabbit population, it was less effective in cooler 

climates and has recently faced immunity and resistance in the rabbit 

population.

K5 was selected to continue the efforts of RHDV1 because it can better 

overcome the protective effects of the benign calicivirus (RCA-A1), which 

naturally occurs in the feral rabbit population. Rather than resulting in a 

90% reduction of wild rabbit populations, it is expected to boost the effects 

of the existing variant and help slow down the increase in rabbit numbers. It 

is also expected to work better in cool-wet regions.

The Invasive Animals CRC rabbit scientific committee is confident that 

RHDV1 K5 is safe, is humane, has a wide reach and will reduce the number 

of feral rabbits in Australia. However, the committee acknowledges that 

the virus is not the silver bullet for rabbit eradication in Australia and an 

integrated management approach is required.

Generating embryos from 
stem cells
Scientists at Children’s Medical Research Institute (CMRI) have 

developed a method to generate mouse embryos from stem cells 

without the need to use live mutant mice. Published in the journal 

Differentiation, their study has the potential to fast-track the study 

of gene function in growth and development.

The research focuses on epiblast stem cells, learning what signals 

induce these cells to become particular cell types. Normally, this 

work would require the production of mutant mice. Not only does 

the new technique reduce the need for animals, it also takes six 

months off the time required to get usable mutant lines for study.

The method takes mouse embryonic stem (ES) cells in which 

the desired genes are modified using CRISPR-Cas9 genome-

editing technology. The embryos are then allowed to develop in 

a mouse to the appropriate stage, at which point epiblast cells are 

collected for the production of stem cells. These epiblast cells can 

be used to model development or differentiated into a cell type of 

interest for study.

While conventional mouse ES cells are very different from 

reprogrammed human stem cells, known as induced pluripotent 

stem (iPS) cells, the mouse epiblast cells are a very close parallel 

to the human system. They are useful for modelling inherited 

diseases through genome editing and the bioengineering of 

tissues and mini-organs. The knowledge gleaned from the study 

could therefore lead to better cell-based gene therapy and other 

treatments for human diseases.

The research team is still accepting online expressions of interests (EOIs) 

from landowners and managers wanting to be involved in the release of the 

virus. The team will strategically select sites mid-2016 and notify successful 

applicants.
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movers&shakers

How reptile embryos cope with 
climate change
Western Australian researchers have discovered that the ability of 

sea turtles to respond to heat stress varies with their genes. The study 

was carried out by The University of Western Australia (UWA), the 

Department of Parks and Wildlife, CSIRO and the Australian Institute 

of Marine Science.

The team studied the eggs of loggerhead sea turtles, a wild and 

endangered species, from two different Western Australian beaches 

in order to learn how reptile embryos may be able to adapt to global 

warming. It is claimed that their research is the first to look at 

geographical and genetic variation in sea turtle embryos’ physiological 

response to heat pressure.

“The capacity of species to respond adaptively to warming 

temperatures will be key to their survival in the Anthropocene,” the 

researchers wrote in the journal Proceedings of the Royal Society B. 

“The embryos of egg-laying species such as sea turtles have limited 

behavioural means for avoiding high nest temperatures, and responses 

at the physiological level may be critical to coping with predicted global 

temperature increases.”

Dr Jamie Tedeschi, from UWA’s School of Animal Biology, said 

the team “incubated the eggs in the lab at normal temperatures and 

then gave them a short heat shock at a high temperature”. They then 

compared the activity of heat-shock genes — which allow sea turtles 

to tolerate high temperatures — in control and thermally challenged 

embryos, looking for variation among individuals and between 

populations.

The researchers found there is significant variation in heat-shock 

proteins produced by sea turtles and that the differences are inherited 

across generations, which is important if turtles are to adapt to a 

changing environment. Dr Tedeschi noted, “Genetic variation forms the 

building blocks of evolution, and it needs to be present for organisms to 

adapt to changing conditions.”

“This is the first evidence that the heat-shock response is heritable 

in sea turtles and operates at the embryonic stage in any reptile,” the 

researchers concluded. “The presence of heritable variation in the 

expression of key thermotolerance genes is necessary for sea turtles to 

adapt at a molecular level to warming incubation environments.”

Next-generation 
sequencing for routine 
clinical diagnostics
Swiss data-driven medicine (DDM) company Sophia Genetics 

has announced a strategic partnership with US biotech 

company Integrated DNA Technologies (IDT). The partnership 

is intended to help hospitals address their need to adopt 

next-generation sequencing (NGS) tests for routine clinical 

diagnostics.

The agreement will see Sophia Genetics combine its Sophia 

DDM analytics platform with IDT’s xGen hybridisation-based 

target enrichment panels. This results in the creation of an 

NGS target capture system with good analytical performance, 

flexibility for gene panel composition and high sample 

throughput.

The NGS bundles will help Sophia Genetics address the needs 

of European hospitals that are moving from small panels (1–20 

genes) to medium panels (21–200 genes). They will be available 

immediately to more than 120 hospitals currently using the 

Sophia DDM platform.

“The NGS bundle solutions are a true game changer for 

hospitals, relieving them of the burden of testing multiple 

NGS enrichment technologies,” said Sophia Genetics CEO and 

founder Jurgi Camblong.

“Having evaluated a large number of DNA enrichment 

technologies, we can now offer hospitals validated solutions 

that combine best-in-class target enrichment products with our 

advanced machine-learning based analytics. This will simplify 

validation of future NGS tests to meet hospitals’ needs for high-

quality diagnostics.”

The first bundle solution to be launched will be used for 

diagnosis of hereditary cancers, such as breast, ovarian and 

colon cancers. Future solutions will target leukaemia and cardiac 

disease.

A loggerhead sea turtle. 
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Calibration and 
adjustment 
of humidity 
instruments
Pros and cons of different 
methods

In the real world, however, we must balance 

time, cost, technical requirements, expertise and the 

unique needs of each specific user organisation. To 

help sort through different calibration approaches 

and methods, some of the most common will be 

described in this article, along with their advantages 

and disadvantages.

First, there are four concepts common to all 

calibration work that should be clarified:

•	 Calibration: The act of comparing an 

instrument’s measurement to a known 

standard.

•	 Adjustment: The act of adjusting an instrument 

to match a standard.

•	 Calibration interval: The time elapsed between 

successive calibrations of an instrument.

•	 Working standard: An instrument calibrated 

against either a secondary or primary standard 

and used to calibrate other instruments.

The word ‘calibration’ is commonly, but not 

universally, interpreted to mean comparison and 

adjustment. To avoid misunderstanding, never 

assume that calibration includes an adjustment 

to an instrument.

Users often ask manufacturers for a 

recommended calibration interval. This is 

a reasonable starting point but, in practice, 

instrument performance may degrade at different 

rates depending on the use of the instrument, so 

the user must establish an appropriate calibration 

interval.

The metrologist’s approach to this problem 

is to develop a history for the instrument by 

calibrating it (without adjustment) regularly until 

the measured drift exceeds allowable performance. 

The time between the ‘in service’ date and the last 

acceptable calibration becomes the calibration 

interval. This interval is monitored with less 

frequent calibrations until an acceptable pattern 

of performance is demonstrated.

There are many ways to 
approach the calibration and 
adjustment of relative humidity 
instruments. In a perfect world, 
all instruments would be checked 
and certified in accredited 
laboratories to the highest 
standards.
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A working standard can be any instrument 

that is used to calibrate other instruments. It is not 

necessary that the working standard is the most 

accurate or repeatable of all possible instruments. 

The measurement performance of the working 

standard needs to be adequate for the intended use 

only. It is important that the working standard is 

regularly calibrated against a secondary or primary 

standard and its performance is carefully monitored 

and documented.

The importance of temperature on 
relative humidity measurement
Relative humidity measurement is extremely 

temperature dependent. For the best possible 

calibration results, all apparatus used for calibration 

should be in temperature equilibrium. This means 

the calibration environment should be at a stable 

temperature and the working standard and unit 

under test must be at the same temperature.

If these conditions are not achieved, the 

calibration will have error caused by temperature 

gradient. In practice, this means that portable 

working standards must be given time to equilibrate 

when used in the field. This is particularly important 

when a standard that has been stored at room 

temperature is used in a process or environment 

that is warmer or cooler than room temperature.

One-point in-situ calibration
The one-point in-situ calibration method uses 

a working standard to calibrate a permanently 

installed field instrument without removing it 

from service. For instance, a technician may enter 

a room and use a handheld device to check a wall-

mount transmitter.

The main advantage of this method is its speed 

and ease of execution. There is no downtime for 

the field instrument and no additional labour 

required for dismounting and re-installation. A 

disadvantage to this approach is the lack of a second 

calibration point to indicate the correct dynamic 

response of the field instrument. If the measured 

conditions are stable within a small window, it may 

be adequate to gently breathe on the sensor and 

observe response and recovery. If the measured 

conditions vary over a wide range, a multipoint 

calibration is recommended.

Multipoint field calibration
Two-point or three-point calibrations can 

be accomplished in the field with the help of 

humidity-generating equipment, as long as the 

local environment is at a stable temperature. 

Known humidity levels can be created with a variety 

of devices, each with its own specific limitations 

and requirements. For example, a saturated 

salt bath is economical and easy to transport. 

However, sufficient time must be allowed for 

humidity equilibration after the bath is opened to 

atmosphere. Salt baths are not considered traceable. 

Traceability can only be obtained by using an 

appropriate working standard in the bath with 

the unit under test.

The advantage of a multipoint field calibration 

is the ability to determine whether the field 

instrument operates correctly over the range of 

interest. Unfortunately, these calibrations are more 

difficult to perform than a simple, one-point in-situ 

calibration. The technician needs more equipment, 

the field instrument usually has to be taken offline 

and the procedure can take an hour or more to 

complete. Field conditions are rarely optimum, so 

the highest level of accuracy is difficult to achieve.

In-house laboratory calibration
A number of organisations have dedicated in-house 

metrology and calibration capabilities. These are 

often found in organisations with many instruments 

to maintain and/or a need for ‘mission critical’ 

measurements.

In-house laboratory calibration offers many 

advantages. The capabilities of the lab can be 

matched to the needs of the organisation. In some 

cases, instrument users are completely relieved 

of responsibility for instrument performance. 

Metrologists can determine calibration intervals 

and trained technicians perform work at the 

highest level in a controlled environment. Rapid 

turnaround time is possible and customised ‘field 

service’ can be made available to satisfy special 

requirements. Some convenience may be lost in 

large organisations where the calibration facilities 

are not located near the field instruments.

Commercial calibration laboratory
Commercial calibration laboratories offer calibration 

services. Instruments are typically removed from 

service and sent to the laboratory for calibration. 

Some commercial labs will provide personnel to 

remove and install instruments, and some even offer 

on-site calibration in a portable laboratory.

Commercial labs are particularly useful for 

users with such a small number of instruments 

needing calibration that an investment in calibration 

equipment is not justified. These labs have varying 

levels of capability but some can provide very high 

performance calibration, second only to national 

standards laboratories such as NIST. Commercial 

labs may specialise in humidity conditions that are 

difficult to achieve; for instance, extreme high or low 

humidities at extreme temperature ranges.

Users in search of a commercial lab should 

consider seeking a lab that is accredited. Accreditation 

means that the lab has been inspected and certified 

by an independent organisation. The accreditation 

process results in an approved ‘scope’ for the 

laboratory. The scope defines the parameters, ranges 

and uncertainties that the laboratory provides. 

Accreditation bodies maintain listings of the certified 

laboratories and their capabilities.

Field-replaceable sensor modules and 
probes
Some instrument manufacturers have designed 

replaceable humidity sensor modules or complete 

measurement probes, calibrated and tested to meet 

design specifications. The replaceable modules 

and probes are often supplied with calibration 

certificates as they are intended for applications 

where traceability is important.

The replacement process is fast and convenient 

with minimal downtime — recalibration is not 

required. The downside to this approach is that the 

calibration needs to be planned well ahead and new 

modules or probes need to be ordered before the 

intended calibration date. Depending on the design, 

some sensor modules and probes can be adjusted 

using a portable reference meter, or returned to the 

manufacturer for adjustment or repair.

Vaisala Pty Ltd 
www.vaisala.com/lifescience 

The Vaisala Humidity Calibrator HMK15 — 
an example of a saturated salt bath device.
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Hygiene monitoring 
system
Neogen Corporation has introduced 

an update to its AccuPoint ATP 

System — AccuPoint Advanced. The 

AccuPoint Advanced Hygiene Moni-

toring System incorporates updated 

chemistry, samplers and software.

The product builds on the Accu-

Point’s innovative design, utilising a 

sampler’s vertical sampling technique 

that increases downward pressure 

on the surface. This helps penetrate 

surface crevasses and break up ex-

isting biofilms to uncover previously 

protected organisms. The sponge will 

reabsorb the liquid, with any present 

organic matter or bacteria, for consist-

ently accurate results.

The system includes the option for 

radiofrequency identification (RFID) 

technology to make testing in a facility 

much easier. The RFID technology 

involves two components: an antenna 

and RFID tags. The tags are passive, 

which means they give off no signal 

on their own. They simply reflect the 

RFID signal back to the instrument 

with their specific code, which is linked 

to the appropriate test site grouping.

Cell Biosciences Pty Ltd

www.cellbiosciences.com.au

Intrinsically safe weighing 
balances
A&D Weighing’s EK-EP series weighing 

balances are suitable for all users who 

need to perform precise weight meas-

urement in potentially hazardous 

environments or where ignitable 

concentrations of flammable 

gases, vapours or liquids are 

present.

The weighing balance is IECEx 

compliant, with an intrinsically safe 

body construction to ensure good explosion protec-

tion. It operates on AA alkaline batteries (life 

approximately 250 h with backlight off).

Featuring a compact, lightweight 

design and an easy-to-read LCD 

screen, the weighing balances 

provide precise weight measure-

ment in three capacity models: 

300 g x 0.01 g, 3 kg x 0.1 g 

and 12 kg x 1 g. Additional 

features include multiple 

weighing mode, percent-

age mode, counting mode, 

comparator displays and an auto 

power-off function.

A&D Australasia Pty Ltd

www.andaustralasia.com.au

Flexible, compact centrifuge
The Gyrozen 416 centrifuge conforms to international standard IEC61010-2-

020. Not only does it meet electrical regulations, it has also been tested for 

containment in the unlikely event of a catastrophic rotor failure.

When the centrifuge is configured with the optional swing-out rotor and 4 

x 100 mL sealed buckets, operator safety is ensured as the sealing system 

provides protection from hazardous aerosols and spillage. Imbalance cut-off 

ensures that if out-of-balance loading is detected, the unit will power down and 

alert the operator to this condition. Automatic lid lock/release prevents access to 

the chamber while the rotor is in motion.

Ease of use is ensured through features such as 10-program memory, an rpm/

RCF conversion button and a soft start/stop function for sensitive samples. In the 

event of a power failure, access to the chamber is possible via the emergency lid lock/

release mechanism.

The product is suitable for low-speed, gentle centrifugation of microbead-containing microplates 

as well as gentle, soft spin-down or washing of primary cells and cell lines. General laboratory applications 

include biological sample separation of cellular materials, blood, urine, sperm, etc, while clinical applica-

tions include PRP, PRF, lipid cell separation and stem cell isolation.

Bio-Strategy Pty Ltd

www.bio-strategy.com

what’s new
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Molecular 
engineering for 
more efficient 
solar cells

The goal of creating weather-
resistant, highly efficient 
photovoltaic cells is two steps 
closer, thanks to research by two 
independent teams of Australian 
and Swiss scientists.

T he Swiss team have developed a 

perovskite-based cell that achieves over 20% 

power-conversion efficiency with a significantly 

lower manufacturing cost than previous perovskite 

cells, while the Australian team has found a novel 

solution to the humidity tolerance problems of 

these next-generation solar cells. Both studies 

have been published in the journal Nature Energy.

Among the most  promising of  new 

developments in optimising efficiency in solar 

power generation is photovoltaic cells using light-

harvesting films made from perovskites. However, 

the real-world application of perovskite-based cells 

has been limited due to their poor performance in 

humid conditions.

Using the Raijin supercomputer at the NCI 

National Facility in Canberra, Dr Yun Wang 

of Griffith University has carried out electronic 

structure calculations to molecularly design novel 

materials that address the humidity tolerance issues 

that have prevented the commercial application 

of highly efficient perovskite-based solar cells. Dr 

Wang has been using the Raijin supercomputer to 

perform ‘virtual’ screening of potential materials 

to create an efficient water-resistant layer on 

the perovskite cells and “theoretically forecast 

their performance through comprehensive 

understanding of their structural, electronic, 

magnetic and optical properties”, he said.

Using the supercomputer to perform electronic 

structure calculations, Dr Wang has molecularly 

designed a water-resistant layer that will prevent the 

drop in performance that previously plagued the 

potential market penetration of perovskite-based 

photovoltaic cells. He said this work could not have 

been achieved without access to Raijin and support 

from the Australian Government. Financial support 

was also provided by Fundamental Research Funds 

for the Central Universities and the National 

Natural Science Foundation of China.

Meanwhile, a Swiss team led by Mohammad 

Nazeeruddin of the Ecole Polytechnique Federale 

de Lausanne has developed FDT, a new molecularly 

engineered hole-transporting material that 

will significantly reduce manufacturing costs 

of perovskite cells while maintaining a power-

conversion efficiency above 20%. Perovskite 

solar cells use light-harvesting films that require 

hole-transporting materials to move the positive 

charge generated by light hitting the characteristic 

molecular structure of the perovskite film. Previous 

hole-transporting materials have been prohibitively 

expensive, at more than €300 per gram, but FDT will 

cost about 80% less to manufacture with similar 

performance.

The development of FDT was led by the Group 

for Molecular Engineering of Functional Materials 

at EPFL in collaboration with an international team, 

including Japan’s Panasonic Corporation and 

Italy’s Istituto di Scienze e Tecnologie Molecolari 

del Consiglio Nazionale delle Ricerche.

A 3D illustration of FDT molecules on a 
surface of perovskite crystals. Image credit: 
Sven M Hein, EPFL.

Perovskites
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what’s new

Susceptibility testing of yeast
The MICRONAUT-AM EUCAST AFST MIC plate is suitable for the susceptibility testing of 

six antimycotics. Testing is achieved via the rehydration of these antimycotics by adding a 

standardised yeast suspension. An RPMI medium improves the growth of the yeast.

After incubation of 24 or 48 h (for yeast or Cryptococci, respectively) at 35–37°C, the plates 

are ready to be measured photometrically or to be interpreted visually. The included negative 

control simplifies the visual as well as the photometrical reading.

Because of a special vacuum-drying process, the plates can be stored at room temperature 

(15–25°C). They have a shelf life of 24 months at date of production.

Dutec Diagnostics Pty Ltd

www.dutecdiagnostics.net.au

Preventive kit for gas 
generators
[Peak Protected], the service 

brand of Peak Scientific, has 

launched a product offering called 

Supported Maintenance. The ob-

jective is to give greater flexibility 

to labs with internal maintenance 

teams who have the technical 

know-how to carry out the pre-

ventive maintenance of the lab’s 

gas generators as well as other 

laboratory instruments.

Gas generators require pre-

ventive maintenance to keep 

them operating at their best. 

Regular maintenance will ensure 

continued optimum performance 

and lengthen operating lifespan. 

Many labs in institutions such as 

hospitals, universities and large-

scale research facilities contain 

knowledgeable employees ca-

pable of performing preventive 

maintenance for the majority of 

laboratory equipment.

Peak Scientific now enables 

these sites to service laboratory 

gas generation systems which do 

not contain an internal air com-

pressor. The company will send 

a preventive maintenance kit to 

the generator’s site automatically 

when maintenance is due, along-

side clear technical instruction of 

how to perform the maintenance 

safely and proficiently.

In addition to the Support-

ed Maintenance service offer-

ing, [Peak Protected] has also 

launched an Elite Kit. The Elite 

Kit contains all the parts required 

to perform maintenance on all the 

components within the genera-

tor, including compressor-based 

systems.

Peak Scientific Instruments 
Pty Ltd

www.peakscientific.com

http://www.lonza.com/4d-nucleofector
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The stunning 
diversity of gut 
bacteria

Stanford University scientists have produced a new technique for 
mapping the bacteria living in the human gut, revealing a far more 
diverse community than the researchers had anticipated. Their work 
has been published in the journal Nature Biotechnology.

I n the past, researchers could only study 

bacteria that would grow in the lab, despite the 

fact that the vast majority of bacterial species will 

not grow on traditional culture media. As a result, 

the true diversity of bacteria throughout the living 

world has remained largely unexplored.

Gene sequencing has recently begun to 

reveal diverse communities of new bacterial 

species growing nearly everywhere biologists 

have looked, but the limitations of current 

like trying to assemble 100 jigsaw puzzles from a 

pile of pieces from all 100 puzzles jumbled together.

Any two pieces could be from completely 

unrelated puzzles — analogous to different species 

of bacteria, while others could be from multiple 

copies of the same puzzle — analogous to the 

same species of bacteria. The real challenge is being 

able to tell apart the pieces from puzzles that are 

almost the same but not quite — and that’s what 

the researchers’ new technique does.

“We normally sequence 100 DNA bases off a 

300-base fragment,” Professor Snyder said. “You 

just get snippets of information.” But using a new 

informatics approach, the Stanford team stitched 

together larger segments of the genome.

“We have a sophisticated algorithm that lets 

us put together all these pieces — first assembling 

the snippets into longer, 10,000-base pieces, then 

the 10,000-base pieces into still-longer fragments, 

and then those into whole genomes,” Professor 

Snyder said.

Such long sequences of DNA can span 

hundreds or even thousands of genes that couldn’t 

be recovered from short-read sequencing. They 

can help classify bacteria and other organisms by 

how related they are to one another, and the long 

sequences also help identify rare bacteria that 

might be missed by current methods. Professor 

Snyder said they can be used to assemble “either 

entire genomes or at least very, very large chunks 

of the genome”.

“We assembled one whole genome from this 

big gemisch, which has never been done before,” 

said Professor Snyder.

The team used new computational approaches 

and long-read DNA sequencing to reveal the 

diversity of bacteria in the gut microbiome of a 

single male human — not only lots of species, but 

many different strains of the same species. One 

bacterial species included five separate strains, all 

from one person.

“I don’t think people realised just how much 

diversity there was,” Professor Snyder said. “The 

complexity we found was astounding.”

The new approach will make it easier to 

construct the evolutionary history of strains of 

infectious bacteria or viruses, such as Ebola. It 

could also be used in the field to study microbial 

diversity in healthy people and other animals, as 

well as in plants, water and soil.

“When we put this together now, using these 

long reads, it’s like an IMAX movie,” Professor 

Snyder said. “You can see the whole thing much 

more clearly than with what we do now, which is 

like an old black-and-white TV.”

Biota

technologies have created only a blurry picture 

and prevented researchers from seeing all that 

is there. The Stanford team has overcome some 

of these limitations to create a sharper picture of 

the bacterial community, or microbiome, of the 

human gut.

Professor Michael Snyder, a co-author on the 

study, explained that current DNA sequencing 

technology looks at very short snippets of DNA 

sequences. If you are looking at just one genome, 

you can assemble the snippets into a whole genome, 

like pieces of a jigsaw puzzle. But when you are 

looking at snippets from a mass of different bacteria 

from the human gut, assembling those snippets is 
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what’s new

High-content analysis system
Across nearly every therapeutic area and application in basic research and assay development — whether it’s systems biology or 

drug discovery — there’s a growing demand for greater physiological relevance. Scientists want to study more complex models 

such as primary cells, live cells or cells cultured in 3D, and generate detailed phenotypic fingerprints for deeper biological insights.

To gain these insights, scientists need the throughput to assess varied conditions, the resolution to capture high-quality im-

age data and the tools to turn that data into knowledge. Now there’s a 

system that combines speed and sensitivity with powerful and intuitive 

data analysis: the Operetta CLS system.

The Operetta CLS delivers everything required for high-content analysis 

and more: water-immersion objectives that capture more light than air 

objectives for good image data quality; a stable LED light source with 

up to eight excitation wavelengths for flexible staining and labelling; more 

power for better results with less background noise; confocal and widefield 

imaging that enable users to select the right imaging technology to match 

their applications; and a sensitive sCMOS camera that provides a large field of view and high-resolution image capture.

The system is part of PerkinElmber’s comprehensive HCS workflow — everything from HCS systems and microplates to 

automation and informatics for every application.

PerkinElmer Pty Ltd

www.perkinelmer.com

Certified ergonomic gloves
Hand fatigue is a serious issue. When workers carry out de-

manding, tedious or repetitive tasks, the muscles, nerves and 

tendons in their hands, wrists and arms are susceptible to strain. 

Ansell’s ERGOFORM certified gloves feature a design that sup-

ports musculoskeletal health.

The Microflex 93-833 with ERGOFORM is a certified ergonomic 

nitrile glove designed to reduce hand fatigue and muscle exer-

tion associated with carpel tunnel syndrome. It is said to be 

the first examination-grade glove to earn ergonomic certification 

from US Ergonomics.

Ansell’s nitrile formulation delivers a thin and lightweight glove 

with 0.07 mm palm thickness for comfort and sensitivity. Ansell 

lab tests indicate that the glove is up to 60% stronger than 

leading nitrile brands and up to 90% stronger than leading latex 

brands. It is available in sizes S to XL.

Ansell Healthcare

www.ansell.com.au

http://www.sartorius.com
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The remarkable world 
of Raman imaging

At first glance, cement, cancer 
cells, interstellar dust, two-
dimensional materials, billion-
year-old microfossils, emulsions 
and the Kramers-Heisenberg-
Dirac formula appear to have 
little if anything in common. 
Yet they were all among the 
topics recently discussed by 
some 50 biologists, physicists, 
pharmaceutical researchers and 
chemists within the context of 
Raman imaging.

For the 12th time, WITec, the German 

manufacturer of Raman imaging systems, 

invited scientists from all over the world to an 

interdisciplinary symposium in Ulm (Germany) at 

the end of September. The constituent sessions were 

grouped conventionally in areas of interest such as 

materials science, life science, 2D materials and 

geosciences, with Raman imaging as the common 

investigative technique. An example was the 

analysis of everyday materials whose features and 

production processes are still not fully understood 

at the molecular level.

While two billion tonnes of cement are used 

every year worldwide, the associated chemical 

reactions and their kinetics during the production 

of clinker from limestone and silicate materials 

remain partially obscure. Using Raman imaging, 

Mika Lindén from the University of Ulm identified 

and located various phases during the hydration 

of clinker, one of the steps in the production of 

cement.

Production processes in glass fabrication also 

continue to be investigated, as Ralf Seuwen from 

Schott in Mainz (Germany) explained. He uses 

Raman spectroscopy to find the source of bubbles 

in glasses. As the composition of a bubble’s gas 

indicates its origin, Raman spectroscopy applied in 

the production line can reduce waste and improve 

the manufacturing process.

The food production industry also takes 

advantage of Raman imaging. Maria Sovago 

from Unilever in Vlaardingen (the Netherlands) 

analysed the molecular composition of emulsions 

and showed how monoglycerides at the interface 

between oil drops and the aqueous phase, as well 

as crystalline lipids, stabilise emulsions.
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spectroscopy is very sensitive to both organic and 

mineral compounds, it is difficult to distinguish 

them in a fossilised state. Foucher, however, 

succeeded in identifying specific signatures 

associated with biotic microfossils by performing 

Raman mapping instead of single spot analysis. 

Exactly how a space-qualified Raman imaging 

system can be miniaturised for a journey to Mars 

remains an outstanding challenge.

Back in terrestrial exploration, surprising data 

with the potential for technological applications 

were presented by José Fernández from the Institute 

for Ceramics and Glass in Madrid (Spain). He 

observed by confocal Raman microscopy that 

changing the polarisation of the Raman laser can 

move ferroelectric domain walls of BaTiO
3
 single 

crystals. With the AFM mounted on the Raman 

microscope, he correlated the local changes with 

the topography there. As BaTiO
3
 is a perovskite, 

applications of this effect in random access 

memories or piezoelectric actuators are conceivable.

While Raman imaging has long been used in 

materials sciences and geosciences, it only recently 

gained a foothold in life sciences. The majority of 

the posters this year dealt with biological, medical 

and pharmaceutical research, ranging from the 

detection of nanoplastics in the Baltic Sea to the 

imaging of living cells. Two of the contributed talks 

also emerged from life science: Carmen Lawatschek 

from Humboldt University in Berlin (Germany) 

showed how Raman imaging can accelerate the 

screening of peptide sequences for drug binding. 

Samir El-Mashtoly from the University of Bochum 

(Germany) described how this technology can 

be used to study cellular responses of specific 

tyrosine kinase inhibitors that bind to extracellular 

receptors known to play important roles in cancer 

development. His results indicate that non-invasive 

Raman microscopy could be a useful tool in 

studying the action and pharmacokinetics of drugs.

These contributions were preceded by an 

overview from Halina Abramczyk of the Laboratory 

of Laser Molecular Spectroscopy in Lodz (Poland) 

on Raman investigations of breast cancer. In 

addition to structural studies, she identified 

carotenoids, mammaglobin and specific fatty 

acids as Raman diagnostic markers for breast 

cancer prognosis. Dominique Lunter from the 

University of Tübingen (Germany) presented a 

confocal Raman microscopy-based methodology 

for investigating the drug contents and their 

distribution in an ex vivo pig skin assay.

Interdisciplinary conferences such as our 

Raman symposium thrive on research being 

communicated across fields, accessible to 

those whose expertise lies elsewhere. There 

were, however, no constraints on physicists 

characteristically challenging their audience. 

Sebastian Schlücker from the University of 

Duisburg-Essen (Germany) not only reviewed 

the history of Raman spectroscopy up through 

its latest imaging variants, he also presented the 

fundamentals of resonance Raman scattering, 

molecular vibrations and symmetry using the 

example of the water molecule. Glen Birdwell 

from the US Army Research Laboratory in Adelphi 

(USA) then cast light on the subtle interactions 

between layers of bifold graphene, whose stacking 

configurations exhibit different properties. He 

presented data that allows for a comparison of the 

positions of the superlattice-related Raman modes 

with existing theory.

Finally, the poster award was given to the 

physicist Kishan Thodkar from the University 

of Basel (Switzerland). He analysed the shifts in 

the position of graphene’s 2D peaks as a marker 

of how temperature influences the formation of 

nano-gaps in CVD graphene. Using large Raman 

imaging scans of graphene’s D, G and 2D peaks, 

he also documented the effects of solvent cleaning 

on graphene field-effect transistors.

This article offers only a glimpse of the topics 

presented at the 12th Symposium on Confocal Raman 

Imaging, which provided a format for the exchange 

of ideas and developments in Raman imaging and 

their applications in science and industry. The 13th 

Confocal Raman Imaging Symposium will be held 

again in Ulm from 26–28 September 2016.

WITec 
www.witec.de/ 

Martin Hilchenbach and Frédéric Foucher 

are both undertaking exploratory work that 

will ultimately lead to Raman analyses being 

conducted on materials in outer space. The ESA 

Rosetta spacecraft carries a secondary ion mass 

spectrometer (SIMS) to investigate dust from the 

comet 67P/Churyumov-Gerasimenko. On Earth, 

Hilchenbach, of the Max Planck Institute for Solar 

System Research in Göttingen (Germany), evaluates 

reference materials from meteorites with Raman 

imaging and SIMS. Raman has been shown capable 

of detecting contaminations with great sensitivity. 

Using these results, he intends to calibrate the SIMS 

on the spacecraft.

Foucher, from the Center for Molecular 

Biophysics in Orléans (France), searches for traces 

of microbial remains in Martian rocks, one of the 

aims of future Mars missions. In preparation, he 

analysed fossilised, 800 Ma old microbes from the 

Draken Formation in Svalbard. Though Raman 

 Imaging

Participants at the 12th Confocal Raman Imaging Symposium
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what’s new

Tomographic optical imaging system
The InSyTe from Trifoil provides true 360° tomographic optical preclinical 

imaging. This enables researchers to perform in vivo imaging of small 

animals in a compact, powerful benchtop system. The capabilities 

match that of nuclear imaging modalities such as PET and SPECT.

The product allows the user to capture true 3D tomographic images 

by acquiring projection images from all around the animal. These 

images can be compiled to create detailed 3D reconstructions. The 

resultant tomographic images provide valuable insights into deep 

tissue phenomena with uniform sensitivity and resolution throughout 

the entire animal.

The system comes with a fully integrated inline X-ray CT. The CT 

enables a better understanding of the user’s data through anatomical 

registration. CT has good soft-tissue performance, which is said to 

improve auto segmentation of the optical images. The system auto-

matically co-registers optical and CT images for improved accuracy.

The InSyTe range also offers the nuclear imaging modalities SPECT 

and PET with X-ray CT.

AXT Pty Ltd

www.axt.com.au

Particle size analysers
Laser diffraction continues to be the particle sizing method 

used across many industries and applications. The latest 

advances in laser diffraction are exemplified in the Malvern 

Mastersizer 3000, whose folded optics enable high perfor-

mance to be achieved within a compact instrument.

The product can help users obtain robust and reproduc-

ible measurements using laser diffraction. It delivers high 

resolution and sensitivity across a measurement range that 

runs from 10 nm to 3500 mm.

Malvern has also released the entry-level Mastersizer 

3000E, for users who don’t require all the features of the 

Mastersizer 3000. Both versions of the product feature 

intelligent software that makes them accessible to each 

and every user.

ATA Scientific Pty Ltd

www.atascientific.com.au

Portable scanner
Ziath has released the HandHeld portable scanner, providing users 

with the ability to immediately identify tubes and track samples when 

away from the lab. This includes manual picking from repositories, 

as well as effective recording when collecting samples in the field.

The scanner can be operated using one hand and incorporates a 

lightweight build and intuitive interface that’s easy enough for anyone 

in the lab to use. Its portable nature is suitable for a number of 

underserved applications, including the generation of multiple pick 

lists for accurate tube selection, vial checking to confirm a sample 

is what it says it is and the ability to easily record samples in the 

field at the point of collection. Since the scanner is battery oper-

ated, users have the option to effortlessly enter data about specific 

samples as soon as they’re scanned.

Users will gain full access to support, troubleshooting and cus-

tomisation where required for easy integration into existing workflows.

Pathtech Pty Ltd

www.pathtech.com.au

http://www.kartell.com.au
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what’s new

Slide for microscopic applications
For the cultivation, staining and microscopic imaging of cells, the 

CELLview Slide consists of a transparent slide with an embed-

ded cover glass and a black, detachable 10-well housing. The 

wells are the standard 96-well footprint and can be used with 

multichannel pipettes.

The slide is suitable for microscopic applications, cell stimulation 

and immunocytochemical analysis. The black housing reduces 

crosstalk during fluorescence microscopy and the glass base 

gives high optical clarity when imaging.

The product is available with a standard tissue culture treat-

ment or an advanced tissue culture treatment for more sensitive 

cell lines.

Interpath Services Pty Ltd

www.interpath.com.au

High-resolution 
isotope ratio mass 
spectrometer
Scientists engaged in climate 

research, biochemistry, forensics 

and oil/gas exploration can now 

analyse the isotopic anatomy 

of volatile molecules using the 

Thermo Scientific 253 Ultra High 

Resolution Isotope Ratio Mass 

Spectrometer (HR-IRMS). The unit 

enables scientists to access the 

direct conditions under which mol-

ecules were formed, transported, 

stored and degraded.

The product is designed to 

optimise the measurement of 

site-specific and clumped-isotope-

ratio analysis of molecules. This 

lets scientists analyse param-

eters including the formation 

temperatures of molecules, deg-

radation processes of molecules, 

biochemical processes of nitrous 

oxide, photochemical processes 

in the atmosphere and metabolic 

processes in biochemistry. The 

tool’s analytical power, flexibility 

of configuration and good ranges 

in target mass and abundance 

make it a suitable platform for 

exploring the world of molecular 

isotopic structures.

Thermo Fisher Scientific

www.thermofisher.com.au

http://www.flir.com
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Kill switches 
for synthetic 
bacteria

US researchers have developed ‘kill switches’ that can cause synthetic bacteria to die, making it safer for 
them to be used outside of a laboratory environment.

I t is envisioned that genetically modified 

bacteria could one day be used in applications 

such as diagnosing and treating infection in the 

human body, monitoring toxins in rivers or 

improving crop fertilisation. But first, scientists 

will need to find a way to prevent these bacteria 

from escaping into the wider environment, where 

they might grow and cause harm.

There have been a number of attempts to 

develop kill switches for synthetic bacteria, 

including efforts to reprogram the entire genome 

of the organism to ensure that it requires the 

presence of certain amino acids or other chemicals 

in order to survive, divide and grow. However, this 

approach can be labour- and resource-intensive, 

and could introduce changes that might make 

the organism less useful as a monitoring or 

diagnostic tool.

Now, researchers from Wyss Institute at 

Harvard, MIT and the Broad Institute of MIT and 

Harvard have created two kill switches — dubbed 

‘Deadman’ and ‘Passcode’ — which can cause 

synthetic bacteria to die without the presence of 

certain chemicals. Their work was led by MIT 

Professor James Collins and has been published 

in the journal Nature Chemical Biology.

“We are introducing stand-alone circuits 

that can be popped into any number of different 

organisms, without needing to rewire or change 

much of the genome in order for it to accommodate 

the switch,” said Professor Collins.

The Deadman switch is part of a bacterial 

strain that needs an external chemical to prevent a 

continuously expressed toxin from killing the cell. 

As explained by Professor Collins, the switch was 

motivated by the deadman brakes on old trains, 

which required a conductor to be in constant 

contact with the handle or pedal in order for the 

vehicle to move forwards.

The system consists of a genetic ‘toggle’ 

switch made up of two transcription factor genes. 

The switch can flip between two states, in which 

either one of the two transcription factor genes is 

turned on. The researchers altered the expression 

of these two transcription factors, leading to strong 

expression for one gene and weak expression for 

the other.

The presence of a small molecule keeps the 

switch in its weak state, but as soon as this is 

removed, the switch will flip to its strong state. The 

switch is programmed to express various toxins as 

soon as this strong state is turned on, with Professor 

Collins stating, “If the system does get flipped, by 

removing the small molecule, it would express 

toxins at a very high level that could then quite 

rapidly and readily kill off the bug.”

The Passcode switch, meanwhile, requires a 

specific combination of several chemical inputs in 

order to enable the genetically modified bacteria 

to survive and proliferate. The switch consists of 

a set of modular transcription factors that contain 

separate domains for sensing small molecules — the 

inputs — and for regulating gene expression. By 

mixing and matching these functional domains, 

the researchers constructed hybrid transcription 

factors in which different small molecule inputs 

are linked to the control of a specific promoter 

for gene expression.

If the transcription factors detect that the right 

combination of small molecules is present in the 

environment, then the bacteria will survive. But as 

explained by Clement Chan, a postdoc in Professor 

Collins’ laboratory and the lead author on the paper, 

“If any of the required inputs are not correct, then 

the bug will die.”

By using different transcription factors, the 

researchers can change the passcode combination 

of small molecules needed for the cell to survive. 

“It makes our biocontainment system much more 

flexible,” said Chan, “so you can apply the passcode 

system in a much wider range of applications.”

Having successfully tested the two kill switches 

in Escherichia coli, the researchers are now hoping 

to incorporate them into living diagnostic or 

therapeutic tools, designed to target a variety of 

bacterial infections.
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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, 
magnetic agarose beads or multiwell plates). These Nano-
Traps have excellent binding properties and are produced 
with constant high quality without batch-to-batch variations.

Introducing the newest member of the Nano-Trap 
family:
Myc-Trap® for Immunoprecipitation
Fast and effi cient pull-down of of Myc-tagged proteins
• No heavy or light antibody chains in downstream   
 applications
• One step immunoprecipitation
• Easy elution of native proteins
• Short incubation time of ca. 30 minutes

The Myc-Trap recognizes the Myc-tag sequence EQKLISEEDL 
at the N-terminus, C-terminus, or internal site of the fusion 
proteins.

Other members of the Nano-Trap family:

• GST-Trap
• Dnmt1-Trap
• Mdm4/ Hdmx-Trap
• MK2-Trap
• P53 C-term-Trap
• P53 N-term-Trap

Experience the Alpaca Antibody Advantage

what’s new

Microscopy for live cell imaging
The 3D Cell Explorer is a laboratory holographic and tomo-

graphic microscope that allows users to explore non-invasively 

and label-free deep into biological systems, without damag-

ing or interfering with the cells. It offers high-speed imaging 

and high resolution, producing 3D images of whole cells in a 

matter of seconds.

Using sophisticated holographic algorithms, the microscope 

is able to generate detailed 3D stereoscopic visualisations of 

microbial and cellular life. This capability makes it suitable 

for applications such as oncology, immunology, microbiology 

and virology.

The system combines holographic and rotational scanning and 

enables researchers to image cells in their native environment. 

It operates in a label-free, non-invasive, manipulation-free and 

interference-free manner and allows the user to see exactly 

how cells behave and interact.

The rotational scanning capability enables 3D reconstructions, 

noise robustness and a resolution beyond the accepted limit 

for light microscopy, according to the company. Furthermore, 

the images that are produced have contrast levels that are 

claimed to rival MRI.

The optics have been designed to be user friendly and 

completely self-adjusting, ensuring the user is working with 

the optimal imaging conditions. STEVE, the powerful software 

package, offers an intuitive user interface that controls the 

microscope functions and allows the user to explore data us-

ing interactive digital staining to perform quantitative analyses 

on specimens.

AXT Pty Ltd

www.axt.com.au
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UV-Vis microvolume spectrophotometers
The Thermo Scientific NanoDrop One and NanoDrop OneC UV-Vis micro-

volume spectrophotometers are designed to help life science researchers 

gain a more complete understanding of sample quality and avoid delays 

due to troubleshooting and repeating experiments.

The spectrophotometers introduce Thermo Scientific Acclaro Sample Intel-

ligence technology, which enables researchers to identify sample contaminants 

and obtain corrected concentration results; receive instant feedback about 

sample quality with on-demand technical support and guided troubleshooting; 

and measure samples with embedded sensor and digital image analysis.

The instruments have been designed to provide simplicity and speed, as 

well as information on sample quality. This allows scientists to quantify and 

qualify nucleic acid and protein samples so they can make informed decisions 

on sample use in downstream applications.

The NanoDrop One instrument’s high-resolution, touch-screen interface makes it simple to use as a compact, 

ergonomic instrument, while the powerful auto-range pathlength technology facilitates accurate measurements for 

concentrated samples with no need for dilutions. The NanoDrop sample retention system measures 1-2 µL of sample 

in seconds without the need for cuvettes, making it suitable for busy labs.

Workflows can be streamlined on the NanoDrop One instrument with the Auto-Measure functionality, while modern 

connectivity allows results to be shared and archived via Wi-Fi, ethernet or USB. The NanoDrop OneC instrument 

contains both pedestal and cuvette measuring positions, increasing dynamic range and assay flexibility.

Thermo Fisher Scientific

www.thermofisher.com.au

High-speed brushless DC motors
maxon motor has released the ECX SPEED series of high-speed brushless DC motors. With 

speeds up to 120,000 rpm, quiet operation and little heat emission, the sterilisable 

motors are suitable for handheld surgical tools and industrial spindles.

The brushless DC motors come in three sizes with diameters of 8, 16 and 19 

mm. The drive systems can be configured online with the option of planetary gearheads 

and encoders. The user can select, for example, different shaft lengths, winding types or ball 

bearings. The processes are automated and the product is dispatched within 11 working days.

In addition to the ECX SPEED brushless DC motors, maxon motor will expand on the X drives 

range. The ECX22 brushless DC motor will be added, along with two power stage options and 

the ability to be sterilised.

maxon motor Australia Pty Ltd

www.maxonmotor.com.au

http://www.ptglab.com
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what’s new

Anaerobe MIC plate and culture medium
The increasing number of antibiotics with good anaerobic efficacy (tigecyclin, ertapenem, moxi-

floxacin), as well as the progressive resistance development of anaerobic pathogens (Clostridium 

with clindamycin resistance, Bacteroides fragilis and Peptostreptokokkus with metronidazole 

resistance), require routine and quick testing of anaerobics in the microbiological lab.

The MICRONAUT anaerobe MIC plate, from SIFIN Diagnostics, is now available together with 

the MICRONAUT Wilkins Chalgren Broth culture medium. Due to the choice of antibiotics on 

the MIC plate, it is appropriate for testing in the outpatient and hospital sectors.

Both photometrical and visual reading are possible. Photometrical reading and evaluation 

are possible using MCN software according to the latest EUCAST or CLSI criteria, while visual 

reading of the plates can take place using the record sheet according to the latest EUCAST 

or CLSI criteria.

Dutec Diagnostics Pty Ltd

www.dutecdiagnostics.net.au

Environmental and 
security monitoring 
system
The ENVIROMUX-2D uses an 

extensive range of sensors to re-

motely monitor critical environmen-

tal and security conditions in the 

laboratory. When an environmental 

sensor exceeds a configurable 

threshold or a security sensor is 

triggered, system administrators 

can be notified via email, alarm 

beacon, front-panel LED indica-

tors, webpage notification, network 

management (SNMP) software or 

via an SMS.

The product provides two RJ45 

ports for connecting external en-

vironmental and gas sensors, five 

digital (dry contact) inputs and one 

relay output. The environmental 

sensors include temperature and 

humidity sensors; duct and pipe 

temperature sensors; and liquid/

water, air and smoke detectors. 

Gas sensors include methane, 

butane, propane, carbon monox-

ide and carbon dioxide detectors. 

Security sensors include a range 

of power, motion, vibration and 

intrusion detectors.

The system can monitor (ping) 

up to 16 IP addresses to determine 

if critical networked devices are 

up and running. IP surveillance 

cameras can be viewed via a web 

interface and event-triggered IP 

camera snapshots can be sent 

via email. Two USB ports allow 

the system to send alerts via USB 

3G modem or to download data 

to a USB drive.

The product is powered via 

a 240 VAC power adapter. An 

optional rechargeable SLA battery 

can provide back-up power for 2 h 

of operation. For larger monitoring 

requirements, the ENVIROMUX-

5D and ENVIROMUX-16D allow 

up to 16 external sensors to be 

connected.

Interworld Electronics and 
Computer Industries

www.ieci.com.au

http://www.lonza.com
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Industry 4.0 meets 
real-time stem cell 
production
Overcoming the challenges of digitalising and 
networking biotech production equipment
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T he term industry 4.0 is generally 

associated with the manufacturing of cars, machinery 

or industrial goods. But, as the partners in the 

StemCellFactory collaborative project show, the 

comprehensive networking of machines and products 

is also making headway in biotechnology. This is a 

particular challenge, because this field deals not with 

solid components but with living objects that — unlike 

screws or gears — change and multiply. Networked 

process control needs to take this into account and 

be able to adjust the process accordingly in real time.

The StemCellFactory project partners have set up 

a fully automated production line for culturing stem 

cells, which can develop into any kind of cell found in 

the body; experts call them induced pluripotent stem 

cells (iPS cells). iPS cells such as these are necessary in 

the development of medications used in personalised 

medicine. They are obtained from adult body cells 

such as human skin or blood cells.

First, a doctor takes cells from a patient. Next, 

these cells are reprogrammed to become iPS cells 

by adding certain substances. This causes the cells 

to revert to an embryonic state, from which they can 

theoretically differentiate into any cell type — even 

heart or nerve cells, which, owing to the risk to the 

patient, cannot be obtained by means of a biopsy. The 

pharmaceutical industry uses these cells for medical 

tests: since they contain the patient’s own genetic 

information, the cells are very useful for determining 

which medications will be effective.

Industry 4.0 requires 
comprehensive data collection in 
order to control highly automated 
process sequences in complex 
production environments. One 
example is the cultivation of 
living cells. But digitalising and 
networking biotech production 
equipment is a huge challenge: 
relevant standards have yet to 
be established, and biology has 
a dynamic all its own. Using 
fully automated equipment for 
producing stem cells, Fraunhofer 
researchers have managed to 
adjust the process control to cell 
growth — delivering an adaptive 
system that is suitable for use in 
a number of sectors.

Fully automated, modular production 
platform
To date, iPS cells are grown by lab specialists in a 

painstaking, time-consuming process. The number 

and quality of iPS cells that can be cultured depend 

entirely on how experienced the lab technician 

is. This is why the project aimed to develop fully 

automated, modular equipment that achieves both 

a high throughput and a consistently high quality 

of stem cells.

The IPT experts were given the task of developing 

both the equipment and its control mechanisms.

They faced a number of challenges, the first being 

how to network the various biotech devices — liquid 

handling robot, a microscope, an incubator and the 

automatic magazine for storing cells and containers 

— in a way that permitted the use of process-control 

technology in the first place. “Despite the industry’s 

efforts to establish uniform interfaces for lab 

automation equipment, there is as yet no international 

standard for networking the devices used,” said IPT 

developer Michael Kulik. “That means plug and play 

is not an option, so we first had to develop a standard 

of our own before we could integrate everything.”

This approach achieved a very high degree of 

networking in order to allow the process-control 

technology and the lab equipment to exchange 

information. That in turn was the prerequisite for 

the equipment to adjust extremely flexibly to the 

biological processes at work.

Cell growth is the decisive factor. As the cells grow 

in the cell culture vessels, they divide again and again. 

To ensure conditions don’t get too cramped for the 

cells, from time to time the pipette feeder robot has 

to distribute them among a larger number of fresh, 

empty cell culture vessels.

To this end, the microscope developed at the 

IPT regularly examines the growth density inside 

the cell culture vessels. Once a critical density is 

reached, the microscope sends out an instruction to 

rehouse the cells.

“This is an example of the product, in this 

case the growing stem cells, determining how the 

overall process unfolds,” said Kulik. In other words: 

production has the capability to adjust itself to the 

present situation.

A user interface makes it easy to control each 

device included in the equipment. If the user needs 

to alter or add to the equipment’s process steps, there 

are pre-programmed blocks of instructions that they 

can simply drag into or out of the control menu. Staff 

can choose whether to operate the equipment in fully 

automated or manual mode.

The technology developed as part of the 

StemCellFactory project can also be applied in other 

situations, for instance in tissue engineering and the 

production of tissue models. It would also be possible 

to use it to manufacture gears, screws, engines, etc in 

a fully automated way.

The software is scalable, making it suitable for 

small and large production facilities alike. Since the 

programming is extremely flexible, the process-control 

technology can be transferred to any other production 

set-up in need of adaptive control on the basis of 

current measurement data.

Fraunhofer Institute for Production Technology IPT
www.ipt.fraunhofer.de/en.htm

Stem cells
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Multimode reader and microplate stacker
Tecan’s Spark 10M multimode reader can now 

be combined with the company’s Connect mi-

croplate stacker to offer semi-automated batch 

processing of up to 50 assay plates. Seamless 

operation of the Connect stacker is enabled 

through the reader’s SparkControl software, 

helping to streamline laboratory workflows for 

greater productivity.

The Connect is a versatile microplate stacker 

designed to offer fast, smooth transfer of plates to 

and from the host instrument. Already suitable for 

users of Tecan’s Infinite series microplate readers 

and HydroSpeed plate washers, the system can 

now be used in conjunction with the powerful 

Spark 10M reader.

All common microplates conforming to ANSI/

SLAS standards — from six to 1536 wells — can be used with Connect, with a choice of 30- or 50-plate 

cassettes to suit a variety of throughputs. Optional dark covers are also available to protect light-sensitive 

reactions, making the system suited to a wide range of applications in genomics, proteomics and drug 

discovery.

Tecan Australia

www.tecan.com.au

MAP/RAP amplification kit
MédiMabs’ amplification kits are based on the PAP (peroxidase 

antiperoxidase) technique, but the company does not conjugate 

the antibodies to HRP (horseradish peroxidase). The company 

offers a rabbit antibody that acts as an immunohistochemical 

alternative to existing staining systems, suitable for use with 

mouse (MAP) or rat (RAP) primary antibodies.

The company’s labelling system is claimed to have higher 

tissue penetrability due to the use of a monoclonal antibody. 

As a monoclonal antibody recognises only one epitope on the 

HRP molecule, the PAP complex consists of two molecules of 

peroxidase per antibody instead of the conventional complex of 

three molecules of HRP per two antibody molecules (polyclonal 

PAP). The smaller complex (monoclonal PAP) can penetrate 

better in tissue sections.

The product allows a clean amplification of the signal and 

enables detection of low amounts of antigens. Other advantages 

include increased detection efficiency; cleaner staining (lower 

background); saving of the primary antibody; no endogenous 

biotin blocking needed; and longer shelf life due to lyophilisa-

tion of the reagents. The result is a clean and enhanced signal 

for the detection of antigenic sites revealed by any mouse or 

rat antibody.

United Bioresearch Products Pty Ltd

www.unitedbioresearch.com.au



LAB+LIFE SCIENTIST - March 2016 | 33www.LabOnline.com.au | www.LifeScientist.com.au

what’s new

  
 
  

 

  
    

  
 

  

  
    

  
 

    
 
  

 

  
 

  

  
 

  

  
    

  
 

  

  
    

  
 

  

  
 
  

 

  
    

Surface charge analysis system
Anton Paar has launched the SurPASS 3 surface charge analysis system. 

The product determines the zeta potential at the surface of a macroscopic 

solid in contact with an aqueous solution. The compact instrument design, 

with plug-in sample holders, gives easy access to material surface charge.

The laboratory space occupied by the unit is said to be significantly reduced 

in comparison to previous streaming potential analysers. The instrument does 

not contain any moving parts, unnecessary tubing or cables, which may be 

subject to measuring artefacts. It is a real plug-and-measure instrument: simply 

plug in the measuring cell and hit the start button.

The device gives access to zeta potential data in less than 3 min. The 

high time resolution for data acquisition and the sensitive measurement of 

streaming potential improve the reproducibility of zeta potential, even in the 

range below 3 mV.

The operating software offers the selection of single zeta potential data, the 

analysis of the surface isoelectric point or a full pH scan. The operation modes are complemented by the investigation of solute effects 

on the solid surface to characterise adsorption and desorption processes.

Independent of sample geometry, size and origin, the system determines reproducible zeta potential values. Elaborate measuring cells for 

individual sample materials offer the user flexibility for quality control. The measuring cell in use is automatically detected by the software.

The lean structure of the operating software helps the user to focus on the analysis of the surface zeta potential of their sample. The 

software remains intuitive, even if the user does not care about the physical background of the surface zeta potential. Together with the 

product’s enhanced measuring principle, the software facilitates a fast route to the zeta potential of macroscopic solids.

MEP Instruments Pty Limited

www.mep.net.au

http://www.ohaus.com/au-startermeters
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Hardness testing system
The Rockwell Versitron Series hardness testing system provides 

users with top-loading and test surface referencing technology. 

Applying both the preload and full load in one test cycle makes 

it possible to perform a test in as little as 4 s.

The system’s clamping ability provides the ability to clamp and 

hold parts in place prior to testing with up to 325 Nm. By clamping 

instead of using jack screws or cutting specimens, the accuracy is 

improved and the testing time is decreased. Because the remov-

able clamping shield protects the diamond indenter from being 

struck by the specimen during handling, damage caused by test 

samples shifting under load is prevented.

The intelligent indenter shroud ensures the test surface reference 

is constant and remains unaffected by foreign objects. The shroud 

senses the position of the indenter relative to the test surface when 

the preload has been applied. If the test specimen deflects under 

major load, the shroud travels with the test surface to compensate 

by maintaining that precise reference position with the test surface.

The tester features a full-colour, icon-driven display that facili-

tates intuitive navigation. Test results are shown in a large font 

size, making them easy to read. The dirt- and oil-resistant display 

is easily cleaned, while the interface is designed to last even in 

harsh environments.

The product can take on heavy-duty work while at the same 

time offering easy access to on-screen test results during the test. 

Results can be exported directly to DataView for further analysis 

or as a CSV file. The user is offered access to histograms and 

statistical summary reports with an optional printer.

The machine has different types of drive options, including the 

standard level actuated drive, pneumatic drive or electric drive. 

The entire load system is modular and self-contained within the 

test head. The test head can be exchanged to measure different 

Rockwell scales.

The system is CE marked and complies with ASTM E-18, DIN, 

EN, ISO and other applicable standards. It can be used for high-

volume testing, sampling, production floor environments, in the 

lab, testing awkwardly shaped parts and precise small-part testing 

applications.

Bestech Australia Pty Ltd

www.bestech.com.au

Nanoparticle characterisation system
The Malvern NanoSight series provides an easy-to-use, re-

producible platform for nanoparticle characterisation. Users 

can quickly characterise nanoparticles from 10–2000 nm 

(sample dependent) in solution. Each particle is individually 

but simultaneously analysed by direct observations of diffusion 

to produce high-resolution results.

As well as particle size distri-

bution and concentration, protein 

aggregation and viscosity can be 

analysed while a fluorescence 

mode provides detection of 

labelled particles. Other benefits 

include: minimal sample prepara-

tion; user-friendly software with 

easy set-up of SOPs for routine 

use; visual validation of results; 

and the option of automated 

multiple sample analysis when 

used with a syringe pump or 

autosampler. The product is suitable for polydisperse systems.

The Nanoparticle Tracking Analysis book reviews the first 

1000 applications of the technique. This includes several 

chapters on exosomes and microvesicles, looking at cancer 

studies and research into blood, pregnancy and therapeutic 

potential, along with other applications.

ATA Scientific Pty Ltd

www.atascientific.com.au

Knockout-validated antibodies
With the increasing need for highly specific antibodies, Abcam has 

introduced KO validation as a standard quality control protocol for 

antibodies at scale.

One of the most accepted and trusted validation processes for an-

tibody specificity is knockout validation, in which antibody specificity is 

confirmed by testing the antibody of interest on a knockout sample or 

cell line which doesn’t express the target protein. In a knockout cell line, 

the antibody target is not present as the gene encoding the protein of 

interest is eliminated or ‘knocked out’. This data is compared against a 

normal cell line (or wild type) and, if the antibody is truly specific, the 

antibody should have no detection in the knockout cell line, but instead 

a specific signal in the normal cell line.

Abcam has incorporated knockout-based validation as a standard 

level of validation for its antibody products. The company is starting 

at 500 protein targets a year and will knock out validated products to 

these targets as part of its rigorous antibody validation process. The 

knockout-validated seal shows that the antibody has not only been vali-

dated in the recommended applications and species, but its specificity 

has been confirmed.

Abcam Australia Pty Ltd

www.abcam.com
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hMSCs
Lonza has enhanced its range of Poietics human bone marrow-derived mesenchymal stem cells (hMSCs) 

by expanding the characterisation of the cells to meet industry guidelines for translational and cell therapy 

research applications.

The hMSCs help to ensure that researchers start their experi-

ments with a high-quality starting population of multipotent stem 

cells. This robust starting population is important for translational 

research and a number of other applications where stem cells can 

play a vital role, including gene therapy and transplantation, cell 

differentiation and cell-based screening assays.

hMSCs are capable of replication as undifferentiated cells and 

can also differentiate into bone, cartilage, fat, muscle, tendon and 

marrow stroma. Lonza’s hMSCs are quality tested to differentiate 

into adipogenic, chondrogenic and osteogenic lineages when 

cultured in the recommended differentiation medium.

In accordance with the 2006 International Society for Cellular 

Therapy criteria, Poietics hMSCs are now tested to ensure the 

expression of CD90 and CD73, as well as confirming the absence 

of HLA-DR and CD19. The cells also express CD29, CD44, CD105 and CD166, and do not express CD14, 

CD34 or CD45.

All cells are free from mycoplasma, bacteria, yeast and fungi, and all donors and/or cell lots test negative for 

HIV-1, hepatitis B and hepatitis C. In addition, a certificate of analysis is provided for each cell lot purchased.

Lonza Australia Pty Ltd

www.lonza.com

http://www.plaztekscientific.com.au
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Lauren Davis

Gene editing saves 
Layla from leukaemia
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Genomics

In an impressive demonstration 
of the power of gene editing, 
designer immune cells have been 
successfully used to treat an 
infant cancer patient.

T he milestone marks the first time 

TALENs (transcription activator-like effector 

nucleases) gene-editing technology has been 

used in a human patient with leukaemia. The 

data was presented to the 57th American Society 

of Hematology (ASH) Annual Meeting in 

December last year.

The patient at the centre of the story, Layla 

Richards, was diagnosed with an aggressive form 

of infant acute lymphoblastic leukaemia (ALL) 

at just 14 weeks of age. Despite several rounds 

of chemotherapy and a bone marrow transplant 

at London’s Great Ormond Street Hospital 

(GOSH), her cancer returned shortly before 

her first birthday. Further chemotherapy was no 

longer viable, and it reached the stage where her 

doctors were suggesting palliative care.

At this point, Layla’s parents were informed 

that an experimental treatment, which had only 

been trialled in mice, was being developed by 

GOSH in conjunction with the University College 

London (UCL) Institute of Child Health (ICH) 

and biopharma company Cellectis. The team, led 

by Professor Waseem Qasim from UCL ICH, was 

working on an immunotherapy candidate called 

UCART19, which works by making additions to 

healthy T-cells.

UCART19 employs TALENs as molecular 

scissors, used to edit parts of target genes, while 

chimeric antigen receptors (CARs) are added 

to the surface of the T-cells. These changes 

cause the T-cells to behave in two specific ways: 

they become invisible to a powerful leukaemia 

drug that would usually kill them and they are 

reprogrammed to only target and fight against 

leukaemia cells.

“Previous CAR-based therapies have utilised 

a patient’s own cells, which means treatments 

have to be individually manufactured,” explained 

Dr Mark Osborn, from the University of 

Minnesota. In the case of UCART19, however, 

donor T-cells are used instead.

“This ‘off the shelf’ approach allows for 

the generation and banking of a population 

of cells that can be delivered to any patient for 

widespread and urgent use,” noted Dr Osborn. 

This was particularly important in Layla’s case, 

as she did not have enough of her own healthy 

T-cells for collection and modification.

The catch was that only one vial of the 

treatment was available — and it had not yet 

been through final-stage testing or clinical trials. 

It took an emergency ethics meeting, and special 

approval from Cellectis, to give Layla the chance 

she needed.

The treatment consisted of 1 mL of 

genetically engineered UCART19 cells, delivered 

to Layla via an intravenous line. The process took 

around 10 minutes and no significant toxicity 

was exhibited. Some weeks afterwards, Layla 

developed a mild rash. Her immune system 

was recognising the treatment. It was working.

“As this was the first time that the treatment 

had been used, we didn’t know if or when it 

would work, and so we were over the moon when 

it did,” said Layla’s lead clinician, Professor Paul 

Veys. “Her leukaemia was so aggressive that such 

a response is almost a miracle.”

Once doctors were confident that all the 

leukaemia cells had been removed, Layla was 

given a bone marrow transplant to replace her 

blood and immune system, which had been wiped 

out. She is now recovering at home, although she 

returns to GOSH regularly to check that her bone 

marrow cells are healthy and her blood counts 

are continuing to normalise.

“Even though she is well at the moment, we 

still don’t know what the future holds,” admitted 

Layla’s father, Ashleigh. “She will still have 

monthly bone marrow checks for now and might 

be on some medicines for the rest of her life.”

Layla’s story has made international 

headlines, with scientists around the world 

recognising the potential of the gene-editing 

technology. Professor Peter Koopman, from 

The University of Queensland’s Institute for 

Molecular Bioscience, noted that blood diseases 

are especially suitable for the technology as “the 

relevant cells can be readily obtained from the 

patient, are already separated (as opposed to 

being relatively inaccessible in a solid organ), 

can be modified and amplified, and [can be] 

replaced where they need to be”.

“A particularly clever aspect of the way this 

treatment was designed is that some time later, 

the engineered cells can themselves be removed 

from the body, virtually eliminating the already 
Professor Waseem Qasim, who developed 
and carried out the gene therapy.

small risk that those cells themselves may cause 

adverse effects,” he added.

Dr Stephan Grupp, from the University of 

Pennsylvania Perelman School of Medicine, was 

particularly impressed with the use of donor 

cells as opposed to those of the patient. He was 

supported by UCL’s Dr Simon Waddington, 

who said an off-the-shelf method could reduce 

the cost and complexity of treatment.

However, Dr Grupp maintained some 

scepticism about the effectiveness of the 

technology. He noted that “the patient had a 

high leukaemia burden after failing a newer 

leukaemia treatment called blinatumomab, but 

then got two rounds of standard chemotherapy 

and the amount of leukaemia dropped to a very 

low level. This means at the time of receiving 

the T-cells, the patient was technically already 

in remission.”

Dr Grupp and other scientists suggested 

that larger clinical trials with more patients, 

who are not responding to chemotherapy at 

the time, will be required in order to establish 

long-term safety and efficacy, potential side 

effects and applicability to the wider population. 

Fortunately, that is what Cellectis aims to do, 

with early-phase clinical trials planned for large 

patients groups this year.

“We expect to accelerate our clinical 

development of TALEN gene-edited allogeneic 

CAR-T therapies to further confirm this 

encouraging clinical proof of concept,” said Dr 

Mathieu Simon, executive vice president and 

chief operating officer at Cellectis.

Furthermore, Professor Qasim himself has 

acknowledged that the treatment is not yet ready 

for use among the general patient population. 

“We have only used this treatment on one very 

strong little girl,” he said, “and we have to be 

cautious about claiming that this will be a suitable 

treatment option for all children.

“But this is a landmark in the use of new gene 

engineering technology, and… it could represent 

a huge step forward in treating leukaemia and 

other cancers.”
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grantwatch

$630 million for health and 
medical research projects
Minister for Health Sussan Ley has announced $630 million to support 

Australia’s researchers in their search to find the next prevention of 

disease or cure.

The grants were selected by independent panels that drew on the 

expertise of thousands of researchers to assess applications across 12 

different National Health and Medical Research Council (NHMRC) 

schemes.

The funding will be shared amongst 2200 researchers working on 836 

projects. These projects cover areas such as obesity prevention; a new 

medication to help treat severe ice addiction; new treatment for drug-

resistant depression; different treatments for PTSD; and the impact shift 

working has on pregnancy outcomes.

“The projects span the full spectrum of health and medical research 

— from commercialising new ideas to improving healthcare delivery, 

to a basic understanding of diseases at genetic or molecular levels,” Ley 

said.

Ley said the announcement includes $122 million for cancer research, 

$50 million for mental health research and $25 million for dementia 

research, amongst other diseases and conditions. Highlights include:

•	 The second largest grant in NHMRC history, worth $25 million over 

five years, to support the Murdoch Childrens Research Institute in its 

evaluation of the case for clinical genomics across inherited disease 

and cancer.

•	 Over $4 million to support seven collaborative projects between 

Australia’s and China’s peak health and medical research agencies in 

their work to prevent, predict and treat type 2 diabetes.

•	 $2.5 million to support Australia’s first Centre of Research Excellence 

for venom and antivenom, to be established at the University of 

Newcastle.

“The research funded today is at the forefront of our knowledge of 

health and disease,” Ley said.

For the full list of grant recipients, visit the NHMRC website.

Gates Foundation funds 
tapeworm vaccine
A University of Melbourne research team will use a US$200,000 ($272,000) 

grant from the Bill & Melinda Gates Foundation to develop a one-shot 

vaccine for Taenia solium.

T. solium is a worm parasite that is transmitted between humans and 

pigs and causes neurocysticercosis, or brain cysts, in human hosts. It is the 

cause of an estimated 50,000 deaths each year, most prevalent in developing 

countries across Africa, China, Central and South America and South-East 

Asia, where hygiene standards are lax and unregulated.

“[The parasite] is the most frequent cause of late-onset seizures and 

epilepsy in the developing world,” said Professor Marshall Lightowlers, the 

principal investigator on the University of Melbourne study.

The T. solium parasite and neurocysticercosis were once endemic 

throughout Europe and other developed parts of the world, but improved 

public sanitation and other measures saw it eventually eliminated. But first-

world countries are still not immune to the effects.

“Keep in mind that people from poor countries can travel anywhere with 

their intestinal residents and deliver their tapeworm eggs to you or me,” 

said Professor Lightowlers.

“So it is vital in the global sense to see a reduction in the parasite’s 

transmission.”

The University of Melbourne has already developed a vaccine for use in 

pigs against infection from T. solium, which is on the brink of becoming 

commercially available as of next year. But to be successful, the vaccine 

requires two immunisations — a near-to-impossible feat in countries 

where pig communities are free-roaming and not closely monitored.

The team will therefore use the Gates Foundation grant to assist with the 

development of a one-shot vaccine. The university will collaborate with 

the Massachusetts Institute of Technology (MIT), which will test vaccine 

formulations and forward them on to The University of Melbourne for 

clinical trials.
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what’s new

enquiries@WMFTG.com.au

www.WMFTG.com.au

Particle metrology system
In the development of protein-based thera-

peutics it is important to monitor protein 

aggregates as these may compromise drug 

safety and efficacy by reducing the drug ef-

fectiveness and inducing immunogenic effects. 

It is therefore essential not only to measure 

the level of aggregation in a sample, but also 

to identify any particles found. Currently there 

is a gap between visible techniques, such 

as microscopy, and solution-based techniques such as SEC, where it is difficult to measure the 

level of aggregation.

Archimedes, from Malvern Instruments, is a benchtop instrument that measures particle mass, 

concentration and size, from a few microns down to approximately 50 nm, by means of resonant 

mass measurement (RMM) — a technique that enables the analysis of protein formulations below 

the range accessible by optical methods. The system can also differentiate between protein ag-

gregates and silicone oil, a common contaminant originating from syringes used to deliver drugs.

Central to the device is a MEMS (microelectromechanical systems) technology sensor, allowing 

the rapid, sensitive and reproducible measurement of aggregates one by one. The unit is unaf-

fected by optical and shape variations, which can hinder alternative methods. Its gentle fluidics 

do not disturb fragile aggregates and require small sample sizes (as little as 100 µL).

The product can accommodate high-concentration samples and high-viscosity samples (to 

100 cP) without dilution, thus providing valuable insight into proteins’ behaviour in formulation. It 

can provide important quantitative information on biopharmaceutical formulation quality, stability, 

safety and efficacy early in the development and manufacturing process.

ATA Scientific Pty Ltd

www.atascientific.com.au

Soybean meal analysis
AusScan Online, the online platform 

giving access to near infrared reflec-

tance spectroscopy (NIRS) calibra-

tions, has expanded its offering by 

adding eight more parameters to its 

total and standard ileal digestible 

(SID) amino acid product for soybean 

meal analysis.

Due to extensive research by Pork 

CRC in Australia and Aunir in the UK, 

SID values for methionine, cysteine, 

threonine, isoleucine, leucine, pheny-

lalanine, tryptophan and histidine are 

now available through the website at 

no additional cost.

The addition of the parameters is 

said to be the first of many updates 

and expansions to the AusScan of-

fering which will benefit users around 

the world.

Aunir

www.aunir.com

http://www.wmftg.com.au
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Contraceptives
Adam Florance

The secret to the world’s thinnest, strongest latex condoms and surgical gloves may lie in the resin 
from spinifex grass, which the Indjalandji-Dhidhanu people of the Camooweal region in north-west 
Queensland have long used to attach spearheads to their wooden shafts.

A  team from The University of 

Queens land’s  Austra l ian  Ins t i tute  for 

Bioengineering and Nanotechnology (AIBN) has 

developed a way to extract nanocellulose from 

spinifex. This significantly improves the physical 

properties of water-based rubber latex, resulting 

in surgical gloves and condoms that are as thin as 

a human hair.

Professor Darren Martin describes the super-

thin yet strong and supple result as the “Holy Grail 

for natural rubber”. The spinifex nanocellulose 

is a flexible nano-additive that makes a stronger, 

thinner membrane that retains flexibility and has 

so far outperformed traditional latex condoms in 

key volume and pressure tests.

Condom producers perform burst tests 

on production samples that inflate condoms 

while measuring volume and pressure. Latex 

manufactured with the new spinifex nanocellulose 

additive averaged a performance increase of 40% 

in volume and 20% in pressure.

Professor Martin believes that with further 

refinement, the spinifex latex can be made up to 

30% thinner than the 45 microns achieved during 

its first commercial dipping run, which is about the 

width of a human hair.

The global latex market is worth billions 

annually and this new technology could be a boon 

for Indigenous communities in far-flung areas 

where the native grass grows.

UniQuest, the commercialisation company of 

UQ, has signed an agreement with the Dugalunji 

Aboriginal Corporation (DAC) recognising the 

contribution of the traditional owners’ knowledge 

in this development and ensuring an ongoing role in 

the new business. It is hoped that spinifex harvesting 

and processing will provide future opportunities 

for the Indigenous population across the remote 

areas where spinifex thrives, according to DAC 

Managing Director Colin Saltmere.

“We’re very excited by the prospects of 

commercialising the technology to provide an entirely 

new industry to regional Australia,” Saltmere said.

The processing of spinifex into nanocellulose is 

relatively straightforward, according to AIBN’s Dr 

Nasim Amiralian. The spinifex is hedged, chopped 

and pulped with sodium hydroxide, similar to paper 

pulp. It is then forced through a very small hole under 

mechanical pressure, which peels the nanofibres away 

from the pulp and results in nanocellulose suspended 

in water. At this stage, it is ready to add to water-based 

rubber latex.

UQ Vice-Chancellor and President Professor 

Peter Høj said the spinifex nanocellulose project 

is a prime example of the UQ research philosophy 

to create tangible solutions effecting positive 

change, engineering next-generation products while 

generating funding for future innovation.

“This completes the laboratory-to-market life 

cycle that can deliver benefits to millions, taking 

excellence to what we call Excellence Plus, and through 

that we aim to create change,” Professor Høj said.

Spinifex condoms — 
thinner than a human hair
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what’s new

Through the interdisciplinary working 
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INNOVATE. 
TRANSLATE.
Drive your research from 
bench to bedside with 
our new doctoral program 
and graduate certificate 
in Translational Research.Spinifex condoms — 

thinner than a human hair

High-throughput screening plate with integrated 
feed nutrients
The Feed Plate product range from PS Biotech offers a novel solution 

for fed-batch feeding of microorganisms such as fungi, yeast and 

bacterial cultures in microlitre 

scale. Small-scale cultivation 

in Feed Plate with slow nutri-

ent release provides a selec-

tion of suitable microorgan-

ism strains for a successful 

bioprocess scale-up.

Nutrients such as glucose, 

fructose or maltose are in-

cluded in each well of ready-

to-use cultivation plates and are slowly released through diffusion from 

a special polymer matrix which is immobilised at the bottom of a plate. 

Diffusion commences on addition of the cultivation media to the well, 

so no additional enzymes or additives are required.

The product enables the generation of precise, process-near con-

clusions during high-throughput screening, resulting in an optimised 

scale-up process of bioproduction. 

Capella Science

www.capellascience.com.au

Desktop fluorescence and electron 
microscope system
Phenom-World’s Delphi is a fully integrated and easy-to-use 

desktop fluorescence (correlative light) and electron microscope 

system.

Fluorescence microscopy enables the user to screen large 

areas and pinpoint regions of interest to locate specific events, 

while electron microscopy provides detailed structural informa-

tion with nanoscale resolution. These techniques are traditionally 

applied one after the other, which can be time-consuming and 

lead to drawbacks such as the introduction of contamination or 

changes in sample morphology.

Delphi overcomes these limitations by allowing the two tech-

niques to be combined quickly to provide a more complete pic-

ture. Designed for fast, integrated imaging, the product provides 

simultaneous acquisition of fluorescence and electron microscopy 

images and seamless switching between the two techniques. 

Precision mechanics and the use of an automated alignment 

technique ensure precise, user-independent overlay, eliminating 

the need to spend time on correctly overlaying these images.

The unit provides an opportunity to simultaneously image 

fluorescent markers together with the additional contrast and 

resolution made available by SEM. 

Typical applications include whole 

cells cultured on cover glass 

and thin sections of cells, tissue 

or other biological material like 

animal embryos.

ATA Scientific Pty Ltd

www.atascientific.com.au
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