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Everything Different, Nothing Changes
Redefinition of the SI Unit Kilogram Video
In 1889, the 1st General Conference of Weights and Measures (GCPM) adopted the
International Prototype Kilogram (IPK) as the definition for the unit, which has remained
unchanged until now. In the past, this meant that measuring mass relied entirely on mass
accuracy of a physical object, which, even in spite of advanced security measures, has
been prone to uncontrollable changes with time.
METTLER TOLEDO has participated in several strategic partnerships that have contributed
to the newly established and highly stable kilogram definition. The 1 kg redefinition is part
of the biggest overhaul of the International System of Units (SI) since its inception in 1960.
This fascinating video explains the background of the 1 kg redefinition. Learn more about
the meaning behind „Everything Different, Nothing Changes”.
Mettler-Toledo GmbH, CH-8606 Greifensee, Switzerland

Watch 1 kg video on YouTube now:
https://youtu.be/k2XKl9Y7J3s
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Billions Spent!
The pharmaceutical companies are still in a buying frenzy. If the companies
invested more than 200 billion dollars in 2018, the trend will continue this year.
Recent example: Pfizer invests more than 11 billion dollars in the biotechnology company Array Bio Pharma. But why is that? One reason for this is
certainly the increasingly dry pipeline of new pharmaceutical active substances.
The pharmaceutical industry is therefore particularly interested in acquiring
companies that are involved in the development of biopharmaceuticals. This is
where the industry expects to see the greatest opportunities for the next blockbuster in the future. The Pfizer deal is a good example of this as Array Bio Pharma
is working on high potential targets for cancer research.

FAULHABER applications

In-vitro
Veritas

LAB Tip

“ What's next after
the Pfizer 11 billion
deal? ”

D I P L . - C H E M . M A R C P L A T T H A U S , Editor-in-Chief, marc.platthaus@vogel.com

Especially in the east there will be some interesting laboratory fairs in the coming
months. This starts in September with the Khimia in Moscow, goes via Lab Asia
in Kuala Lumpur, the Thailandlab in Bangkok and ends again in Moscow with
the Pharmtec and Ingredients in November.
D R . I L K A O T T L E B E N , ilka.ottleben@vogel.de

It is not only in the household more topical than ever: How can plastic waste be
saved? In the laboratory, too, many tons of plastic waste are produced each year,
according to current studies, more than 5.5 million tons in life science laboratories alone. But how can savings be achieved here? Our author has mainly dealt
with the three Rs: Reduce, Reuse, Recylce. Did you know, for example, that
there are special pipette tips which were produced using 40% less polypropylene?
Find out more on plastic waste in the lab and how it can be reduced at page 18.
C H R I S T I A N L Ü T T M A N N , christian.luettmann@vogel.de

In Liquid chromatography, users are confronted with various problems during
method transfer from one HPLC system to another. The problems can be manifold: from a loss of relative retention time, to poor peak shapes, to a loss of
signal to noise. In our article starting on page 30, our author gives you various
tips on how to solve the various problems. He pleads above all for a structured
handling of possible errors and shows you via different flow charts how you can
manage that.

FAULHABER drive systems for
laboratory automation
Countless samples are tested daily in analytical laboratories for in-vitro diagnosis.
The benefits of automation in this area is
obvious: They make it possible to achieve
faster results, higher throughput, fewer
errors and lower personnel costs. In order
to ensure smooth operation, high dynamics
and precision are extremely important for
the drive solutions for analysis systems and
devices. Manufacturers from around the
world therefore rely on the know-how from
FAULHABER.

www.faulhaber.com/laboratory-automation/

D O R I S P O P P , doris.popp@vogel.de
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India has one of the most rapidly growing economies in the world, after China.
E.g. India belongs to the top 12 biotech
destinations worldwide and is listed
third in the Asia-Pacific region. So it
seems consequent that there will be two
laboratory shows in India this year.
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Management
and Science

ARTIFICIAL FLAVORING

Microbes that Produced the Taste
of Grapes
Source: Kaust

LAB Summary

Dr. Ilka Ottleben, Editor

OUT OF CONTROL?

Whether we buy a dog or not, is in our preferences and apart
from that free will? Not quite. Apparently, our genes are
also involved when it comes to whether we become a dog
owner — or not. What helps us making complex decisions
and why are people from countryside more likely to become
obese? Here you can read more about these and other
exciting topics from research and management.

Engineered bacteria that produce grape flavoring.

NEUROSCIENCE

Source: Chelsea Turner, MIT

The Brain Circuit that Helps Us
Make Complex Decisions

MIT neuroscientists are exploring how the brain handles hierarchical
decision-making processes that involve breaking down a larger
decision into smaller ones that each carry a degree of uncertainty.

CAMBRIDGE/USA — When making a complex decision, we often
break the problem down into a series of smaller decisions. In a new
study, MIT neuroscientists explored how the brain reasons about
probable causes of failure after a hierarchy of decisions. They discovered that the brain performs two computations using a distributed network of areas in the frontal cortex. First, the brain computes
confidence over the outcome of each decision to figure out the most
likely cause of a failure, and second, when it is not easy to discern
the cause, the brain makes additional attempts to gain more confidence.
The researchers used an experimental design in animals to probe
the computational principles and neural mechanisms that support
hierarchical reasoning. Theory and behavioral experiments in humans suggest that reasoning about the potential causes of errors
depends in large part on the brain’s ability to measure the degree
of confidence in each step of the process. One of the things that is
thought to be critical for hierarchical reasoning is to have some
level of confidence about how likely it is that different nodes [of a
hierarchy] could have led to the negative outcome.
ott
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DAEJEON/SOUTH KOREA— Researchers have succeeded in developing a microbial method for the production of an artificial grape
flavor. Methyl anthranilate (Mant) is a common grape flavoring and
odorant compound currently produced through a petroleum-based
process that uses large volumes of toxic acid catalysts. Professor
Sang-Yup Lee’s team at the Department of Chemical and Biomolecular Engineering at South Korea's Kaist University demonstrated the production of Mant, a naturally occurring compound, via
engineered bacteria. The authors engineered strains of Escherichia
coli and Corynebacetrium glutamicum to produce Mant through a
plant-based engineered metabolic pathway. The authors tuned the
bacterial metabolic pathway by optimizing the levels of AAMT1,
the key enzyme in the process. To maximize production of Mant,
the authors tested six strategies, including increasing the supply
of a precursor compound and enhancing the availability of a co-substrate. The most productive strategy proved to be a two-phase extractive culture, in which Mant was extracted into a solvent. This
strategy produced Mant on significant amount of 4.47 to 5.74 grams
per liter.
ott

ENGINEERING SERVICES

Bayer Breaks Ground for New Cell
Culture Technology Center
BERKELEY/USA— Fluor announced that a groundbreaking event
was held for Bayer’s first-of-a-kind cell culture technology center
in Berkeley, California. The engineering company is providing a
single point of responsibility for engineering, procurement, construction management and commissioning, qualification and validation of the facility that will produce oncology and other therapeutics. The state-of-the-art Single Use Technology (SUT) biopharmaceutical manufacturing facility will be constructed at Bayer’s
Berkeley site using land from a demolished office building. In 2018,
Fluor engaged in the conceptual study and front-end engineering
design for the project which is due for completion in early 2021.
Bayer selected GE Healthcare to provide its Flex Factory SUT platform which will be incorporated into the project through a collaborative subcontract to the engineering company.
ott
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GLASS FILTERS
High quality material for demanding
tasks: VitraPOR® glassfilter apparatuses
made from pure borosilicate glass 3.3
fulfill many requirements in chemical
and pharmaceutical labs as well as for
industrial, biological and environmental
technology applications.
Properties such as heat resistance to
over 500 °C and resistance to most
acids, alkalis and solvents make our

VitraPOR® glassfilters, which conform to
international standards, suitable for use
in many chemical, pharmaceutical and
technical procedures.
Custom VitraPOR® sintered elements
according to your specifications are
characterized by their neutral properties
and open-pore structure. They are
suitable for even the most unusual
applications.
VitraPOR® glassfilter apparatuses can
be supplied in different pore size classes,
from smaller than 1 micron to over 500
micron and as custom-made solutions in
many shapes and sizes.

ROBU Glasfilter-Geräte GmbH
Schützenstrasse 13
57644 Hattert
Germany

www.robuglas.com

Made in Germany
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ASTRONOMY

EXPANSION OF RARE DISEASE PORTFOLIO

Mass Anomaly Detected on the
Moon

This false-color graphic shows the topography of the far side of the
Moon. The warmer colors indicate high topography and the bluer
colors indicate low topography. The dashed circle shows the location
of the mass anomaly.

WACO/USA — A mysterious large mass of material has been discovered beneath the largest crater in our solar system — the Moon’s
South Pole-Aitken basin — and may contain metal from an asteroid
that crashed into the Moon and formed the crater, according to a
Baylor University study. To measure subtle changes in the strength
of gravity around the Moon, researchers analyzed data from spacecrafts used for the NASA Gravity Recovery and Interior Laboratory
(Grail) mission. By analyzing the images they found a pile of metal
five times larger than the Big Island of Hawaii buried underground.
The crater itself is oval-shaped, as wide as 2000 km and several
miles deep. Despite its size, it cannot be seen from Earth because
it is on the far side of the Moon. One of the explanations of this
extra mass is that the metal from the asteroid that formed this crater is still embedded in the Moon’s mantle. The scientists did the
math and showed that a sufficiently dispersed core of the asteroid
could remain suspended in the Moon’s mantle until the present
day, rather than sinking to the Moon’s core. Another possibility is
that the large mass might be a concentration of dense oxides associated with the last stage of lunar magma ocean solidification. ott

2D MASS SPECTROMETRY

Spin-Out Raises Seed Investment
for Disruptive 2DMS Technology
WARWICK/UK — Verdel Instruments — a spin-out company of
the University of Warwick — has developed new disruptive two-dimensional mass spectrometry (2DMS) technology. The company
now raised seed investment of over $ 290,000 from Longwall Ventures and Innovate UK. Their new technology is set to make pharmaceutical research and food safety testing more accurate, at least
ten times quicker than at present, and allows higher throughput
analyses. Designed by researchers, the innovation from Verdel is
the first benchtop instrument with 2DMS capability. The new technique makes the advanced 2DMS process accessible outside academia for the first time. It quickly and efficiently delivers high
quality structural analysis and sequencing of every component in
a complex mixture at the same time with all the data produced in
parallel.
ott
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NEW YORK/USA — Pfizer has entered into a definitive agreement
to acquire all the shares of Therachon, a privately-held clinical-stage
biotechnology company focused on rare diseases. Under the terms
of the agreement, the US-company will pay $ 340 million upfront
with an additional $ 470 million in additional payments contingent.
With the acquisition of Therachon, Pfizer complements its existing
research portfolio in rare diseases such as achondroplasia. That is
why the group will pay an additional contingent on the achievement
of key milestones in the development and commercialization of
TA-46 for the treatment of achondroplasia, a genetic condition and
the most common form of short-limbed dwarfism. Achondroplasia
can result in serious cardiovascular, neurological and metabolic
complications for approximately 250,000 people worldwide. There
are currently no approved treatments for achondroplasia.
ott

WHEN OUR SENSES PLAY TRICKS ON US

How The Sense of Touch Forms
Our Thoughts
BIELEFELD/GERMANY —
The human body is equipped
with senses, from touch to
sight. The sense of touch is the
earliest human sense: in utero, a fetus already perceives
itself and its environment
through touch. A new research group at Citec is investigating how the sense of
touch directs human thought.
Skin is the boundary between
the body and the environment, and for this reason, Even if the hands and feet are
skin plays a particularly im- crossed, it can happen that the
portant role in self-percep- touch to the right hand is felt on
tion. Prof. Dr. Tobias Heed the right foot.
specializes in how the brain
registers its body and environment through touch and movement.
In September 2016, Heed was appointed professor to the Faculty
of Psychology and Sports Science at Bielefeld University. Dr. Heed
explores how the human brain plans and controls movements while
taking touch into account, for example, what happens when the
brain notices a fly on the arm and calls upon the hand to brush the
insect away. A big question is how the brain translates a touch of
the skin into a spatial location. How does the brain incorporate the
position and posture of every body part in order to situate these
touches in space? In order to find out how consciousness of one’s
body develops, Heed’s research group also wants to investigate the
behavior of children who are physically clumsy, such as those who
frequently stumble and fall. “This behavior indicates that it is difficult for the brain to precisely perceive the body. If we can figure
out what is disrupting the connection between the body and brain,
we will also find out how this link normally functions.” These findings could be used, for instance, in training programs to improve
physical awareness of one’s body.
ott
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Source: University of Bielefeld

Source: Nasa/ Goddard Space Flight
Center/ University of Arizona

Pfizer Acquires Biotech Company
Therachon
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RISING BMI

People on the Countryside Are More Likely to Become Obese
LONDON/UK — Height and weight can be used to calculate Body
Mass Index (BMI), an internationally recognised scale which tells
us whether an individual has a healthy weight for their height. As
countries increase in wealth, the challenge for rural populations
changes from affording enough to eat, to affording good quality
food. The research, led by Imperial College London, analysed the
height and weight data of more than 112 million adults across urban
and rural areas of 200 countries and territories between 1985 and
2017. The study found that the BMI rose by an average of 2.0 kg/

m2 in women and 2.2 kg/m2 in men globally, equivalent to each
person becoming 5-6 kg heavier. More than half of the global rise
over these 33 years was due to increases in BMI in rural areas. In
some low- and middle-income countries, rural areas were responsible for over 80 % of the increase. These trends have led to striking
changes in the geography of BMI over the three decades. In 1985,
urban men and women in over three quarters of the countries had
a higher BMI than their rural counterparts. Over time, this gap in
many of these countries shrank or even reversed.
ott

PLANT PROTECTION

Resistance to
Plant-Disease?
CAMBRIDGE/USA — Phytophthora is a pathogene that
caused severe famines in human history. Despite huge international efforts to breed
more resistant crops and develop chemical controls, this
oomycete, or water mould, has
proven highly efficient at
evolving strategies to overcome both, placing scientists
and farmers in a perpetual race
against the pathogen. At the
Sainsbury Laboratory in Cambridge, Sebastian Schornack’s
research team recently made
an important breakthrough.
They have discovered that increasing the activity of a single
gene can increase a plant’s resistance to blight at its first line
of defence: the epidermis.
While investigating how plants
and microbes interact, they
noticed that a plant gene called
Glycerol-3-phosphate acyltransferase 6 (GPAT6) — which
is known to be associated with
flower and seed development
— became more active in plant
leaves infected by the potato
late blight pathogen. Collaborating author and plant cuticle
expert, Professor Jocelyn Rose
from Cornell University, found
that GPAT6 was controlling
some of the cuticle’s properties: in plants where GPAT6 is
more active, the cuticle contains more cutin monomers
and long-chain fatty acids,
which form the building
blocks of the cuticle.
ott
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Refrigerated Circulators from the CORIO CP range are suitable
for applications with a temperature range from -50°C to +200°C.
The enhanced pump performance ensures they are suitable for
easy temperature control tasks in combination with external applications.

www.julabo.com
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HERITABILITY OF DOG OWNERSHIP

BUSINESS DEAL

Owning a Dog is Influenced by
Our Genetic Make-up

Arkema to Acquire Specialty
Surfactants Firm Arr Maz

Source: Mikael Wallerstedt

FLORIDA/USA — Arkema has reached another milestone in its
journey of growth in specialties with the planned acquisition of Arr
Maz. With 290 million dollar sales, 18% Ebitda margin and around
2.5% of capex to sales, Arr Maz is a US-based leader in specialty
surfactants for crop nutrition, mining and infrastructure. The acquisition of this profitable, resilient and low capital intensive business is fully in line with Arkema’s long-term ambition to achieve
over 80% of sales in specialties by 2023. Arr Maz will be integrated
in Performance Additives, one of the three strong pillars which will
drive growth of the High Performance Materials division, along
with Adhesives and Technical Polymers.
Arr Maz offers tailored and sustainable solutions for the specific
and ever-changing needs of its customers in a variety of industrial
markets.
ott
Perhaps some people have a higher innate propensity to care for a
pet than others.

SPLITTING OF CO2

PASADENA/USA — When
we explore space, we need to
bring our own oxygen supply.
That is energy-consuming and
inefficient. One place molecular oxygen does appear outside of Earth is in the wisps of
gas streaming off comets.
Caltech scientists claim that
the reaction producing this
oxygen could not only be used
to explore space, but also to
fight climate change on Earth.
Two years ago, Konstantinos P. Giapis, a professor of The reaction represents a new
chemical engineering at kind of chemistry discovered by
Caltech, and his postdoctoral studying comets.
fellow Yunxi Yao, proposed
the existence of a new chemical process that could account for the
source of the oxygen in the trail of comets. Giapis, along with Tom
Miller, professor of chemistry, have now demonstrated a new reaction for generating oxygen that Giapis says could help humans
explore the universe and perhaps even fight climate change at
home. More fundamentally though, he says the reaction represents
a new kind of chemistry discovered by studying comets.
To understand the mechanism of how CO2 breaks down to molecular oxygen, Giapis and his team designed computer simulations
of the entire process. To perform the reaction Giapis designed an
apparatus which works like a particle accelerator, turning the CO2
molecules into ions by giving them a charge and then accelerating
them using an electric field, albeit at much lower energies than are
found in a particle accelerator. He hopes that a variation of his reactor could be used to do the same thing at more useful scales —
perhaps one day serving as a source of breathable air for astronauts
on Mars or being used to combat climate change by pulling CO2 out
of Earth's atmosphere and turning it into oxygen.
ott
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Source: Pixabay

Reaction on Comets Could Help
Fight Climate Change

UPPSALA/SWEDEN — Dogs were the first domesticated animal
and have had a close relationship with humans for at least 15,000
years. Today, dogs are common pets in our society. A team of scientists from Uppsala University and University of Liverpool have
recently studied the heritability of dog ownership using information
from 35,035 twin pairs from the Swedish Twin Registry.
The results indicate that an individual’s genetic make-up has a
great influence on whether they choose to acquire a dog. Genes
appear to account for more than half of the difference in dog ownership. Studying twins is a well-known method for disentangling
the influences of environment and genes on our biology and behaviour. Because identical twins share their entire genome, and
non-identical twins on average share only half of the genetic variation, comparisons of the within-pair concordance of dog ownership between groups can reveal whether genetics play a role in
owning a dog. The researchers found concordance rates of dog
ownership to be much larger in identical twins than in non-identical ones — supporting the view that genetics indeed plays a major
role in the choice of owning a dog.
ott

SENSOR TECHNOLOGY

Tamper-Proof Pill Bottle Keeps
Drugs Safe
THUWAL/SAUDI ARABIA — Muhammed Hussain, doctoral
student Sherjeel Khan and colleagues from the King Abdullah University of Science and Technology are working to make sensors
more accessible using cheaper materials. For example, they recently demonstrated that it is feasible to create temperature and humidity sensors from paper by drawing circuits with conductive ink. The
team has now developed a stretchy sensor — an anisotropic conductive tape with a range of touch-sensitive applications. A smart
pill bottle that sends wireless alerts when it detects tampering,
overdose or unsafe storage conditions is just one of many potential
health applications. After 3D-printing a lid to count the number of
pills dispensed, they taped paper-based humidity and temperature
sensors to its underside. The bottle was then sealed with an outer
layer of conductive tape that acts as a touch sensor.
ott
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NEW APPOINTMENTS

Roche Makes Changes in
Corporate Executive Committee
BASEL/SWITZERLAND — Roche has recently announced that
Peter Voser, a member of the Board of Directors of Roche Holding
since 2011, has decided to step down as a member of the Board of
Directors of Roche at the end of June 2019 due to his additional role
as interim CEO of ABB. At the same time Roche announced the
following changes to the Corporate Executive Committee: Michael
Heuer, CEO Roche Diagnostics and member of the Corporate Executive Committee, will retire as planned at the end of July. The Board
of Directors has appointed Thomas Schinecker, currently Head of
Centralised and Point of Care Solutions, as CEO Roche Diagnostics
and a member of the Corporate Executive Committee with effect
from August 1, 2019. Stephan Feldhaus, Head of Group Communications will be succeeded on October 1, 2019 by Barbara
Schädler.
ott

PAINKILLERS

Source: Pixabay

Daytime Sleepiness: Opioids Can
Worsen Sleep Quality

The effects of opioids on sleep quality were found to be poorly
researched, and underreported in previous studies.

WARWICK/UK, LAUSANNE/SWITZERLAND — Painkillers
containing opiods are often prescribed to manage pain that is disrupting sleep. However, evidence that taking opioids will help people with chronic pain to sleep better is limited and of poor quality,
according to an interdisciplinary team of psychologists and medics
from the University of Warwick in partnership with Lausanne University Hospital, Switzerland. The small reported improvements
were not always straightforward and might be offset by excessive
daytime sleepiness and increased risks of sleep apnoea which can
be overseen if monitoring is not appropriate. Opioids are known to
affect the brain mechanism that controls breathing. Despite this,
there was some evidence that low-medium dosed opioids could
help improve sleep quality in some patients in the short term, but
the effect was small and requires more investigation. The researchers conducted a comprehensive systematic review of existing literature that examined the effects of opioids on sleep quality. As part
of this, they conducted a meta-analysis of data from these studies,
combining the results of 18 studies which were then narrowed down
to 5 with comparable data.
ott
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CLIMATE CHANGE

MEGA-MERGERE

Tsunami Signals: a New Method
to Measure Glacier Shrinking

Bristol-Myers Squibb Commences
Celgene Debt Exchange

Source: Shin Sugiyama

NEW YORK/USA — Bristol-Myers Squibb announced the commencement of the exchange of Celgene's debts, in connection with
its previously announced acquisitions. Previously, a majority of the
company's shareholders voted to approve the combination at a
special meeting of stockholders. As previously announced, Bristol-Myers Squibb entered into an agreement and plan of merger
with the biopharmaceutical company. The merger agreement provides that Celgene will be surviving as a wholly owned subsidiary
of the company. The Commencement of Exchange Offers and Consent Solicitations comprises an exchange offer for any and all outstanding notes issued by Celgene for up to 19.85 billion US-Dollar
aggregate principal amount of new notes to be issued by Bristol-Myers Squibb and cash. The transaction remains on track to close in
the third quarter of 2019.
ott

From right to left: Evgeny Podolskiy, Masahiro Minowa, Yvo Weidmann (authors of the paper), Toku Oshima, Ilanguaq Qaengaaq (local
collaborators). Photo taken by Shin Sugiyama.

NEGLECTED DISEASES

GRANADA/SPAIN — Annually, some 300,000 new cases
of Chagas disease (American
trypanosomiasis) are diagnosed worldwide, and it
claims about 15,000 lives per
year. Today, it is considered
one of the most serious socalled neglected diseases, due
to its current geographical
reach. Caused by the parasite
Trypanosoma cruzi, it is
passed on through infected
insects. It can lead to
life-threatening conditions Caused by the parasite Trypanosoincluding severe intestinal ma cruzi, Chagas disease is passed
problems and heart failure. on through infected insects.
Exosomes are nanovesicles
released by cells that play an important role in transmitting biological components, both physiologically and pathologically. A study,
led by Professor Antonio Osuna, Director of the Biotechnology Institute at the University of Granada, has demonstrated how these
vesicles are able to affect healthy cells, alter their mobility, and help
the parasite to enter the body. The researchers have successfully
identified how the exosomes released by the parasite responsible
for the disease attack heart cells, thereby causing one of its most
frequent complications, cardiac illness. This finding could make
an invaluable contribution to designing new therapies to combat
the disease. Osuna explains that these exosomes are also capable
of affecting the permeability of membranes and the cytoskeleton,
which facilitates the entry of molecules that would not normally
have access. The team’s findings have succeeded in clarifying the
effect of the exovesicles released by Trypanosoma cruzi, thus contributing to identify the mechanism that could explain the clinical
manifestations of Chagas disease, as well as possible therapeutic
targets.
ott
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Source: Fabio Nascimento

Chagas Disease: Parasites with a
Dangerous Cargo

HOKAIDO/JAPAN — In recent years, glaciers near the North and
South poles, as well as in mountainous areas, have been shrinking
due to the effect of global warming, becoming a significant contributor to the recent sea level rise. International Scientists have employed a new method utilizing tsunami signals to calculate the
calving magnitude of an ocean-terminating glacier in northwestern
Greenland, uncovering correlations between calving flux and environmental factors such as air temperature, ice speed, and ocean
tides. When icebergs break off into water, the so-called impulse
waves or simply, tsunami waves, move over the ocean or lake. In
this study, the team including Evgeny Podolskiy and Shin Sugiyama
of Hokkaido University and Masahiro Minowa of the Austral University of Chile measured the volume of icebergs that broke off from
Bowdoin Glacier, a calving glacier terminating at the head of Bowdoin Fjord. An underwater pressure sensor capable of making 20
measurements per second was placed in front of the glacier to record
calving-generated tsunami waves measuring 10 centimeters to 1
meter high. The researchers then compared the data with high-resolution images of the glacier front.
ott

GRANULAR MATERIALS

Behaviour of Granular
Substances: When Sand Flows
ZURICH/SWITZERLAND — Sand, coffee grounds and rice behave
very differently than water or oil. But researchers from the group
led by Christoph Müller, Professor of Energy Science and Engineering at ETH Zurich, in collaboration with scientists at Columbia
University in New York, have now discovered that under certain
circumstances, mixtures made of granular materials exhibit striking similarities to mixtures of immiscible liquids and can even be
described by similar physical laws. If, for example, a layer of heavy
sand is placed on top of lighter sand, fluidisation will cause the
lighter grains to migrate upwards due to their lower density and
form globule-like structures much like viscous liquids. The findings
are likely to be of interest to pharmaceutical manufacturers and
other industrial sectors as well as to geologists, e.g. helping them
to better understand the processes involved in landslides.
ott
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9-12 SEPTEMBER 2019
CONGRESS CENTER BASEL, SWITZERLAND
#BASELLIFE19 #EMBOatBASELLIFE
#MipTec #BC2basel #JobFair
#InnovationForum
basellife.org

9-12 SEPTEMBER

An international Life Sciences conference,
bringing the best in fundamental research to
a wide audience
10-11 SEPTEMBER

[BC]2 is one of the major bioinformatics
and computational biology events in
Europe. This year’s thematic focus is on
“Big Data in Molecular Medicine”
10-12 SEPTEMBER

Business-oriented applied science forums
covering a wider range of topics with focus
on translating science to practice
10-12 SEPTEMBER

Industry exhibition with over 60 vendors
showcasing state-of-the art technology
and solutions
10 SEPTEMBER

SHOWCASING EUROPE’S
EXCELLENCE IN LIFE SCIENCES

A showcase for Life Sciences companies
during an innovative exhibition to win young
and highly qualified scientists from Europe
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Two Times a Charm
Sources: Messe Munich

Analytica Anacon and India Lab Expo // There will be two laboratory shows
in India this year. The first one was held in Mumbai from April 16 to 17
and the second will be held in Hyderabad from September 19 to 21, 2019.
A look back at the first show in Mumbai.

1 Visitors were
also able to immerse themselves
in virtual laboratory worlds.

14

W

ith the recently concluded
13th edition of Analytica
Anacon India and India
Lab Expo, India’s leading exhibition
on laboratory and analytical technologies, held over two days from 16
to 17 April at Bombay Exhibition
Centre, Mumbai set new records of
visitor and exhibitor participation.
The exhibition; spread over 3500+
sqms, featured 102 global and Indian companies interacting with 4505
visitors which was complemented
by 100+ delegates participating in
industry specific knowledge enriched seminars. The exhibition
gathered best of the technologies
pertaining to chromatographs, spectroscopes, microscopes as well as
imaging, bioinformatics, medicine

& diagnostics, life sciences, analytical instrumentation systems and
laboratory furniture from across the
globe. The Mumbai edition attracted
numerous trade visitors from pharmaceutical and chemical industry,
food processing, biotechnology,
healthcare, diagnostics and R&D.
Bhupinder Singh, Chief Executive
Officer of Messe Muenchen India
highlights: “Analytica Anacon India
and India Lab Expo once again
proved to be the ideal platform for
the match making between buyers
and sellers. We are extremely happy
with the overall feedback received at
the exhibition. Our visitors were
able to effectively source their requirements and our exhibitors
showcased the latest technologies

available in the market. We are all
set to welcome all our exhibitors and
buyers at our upcoming exhibition
in Hyderabad from 19 th to 21 st September.“

Supporting program:
Buyer-Seller Meetings
With over 375 meetings, the Buyer-Seller Forum was very well received. Prior to the trade fair, potential customers were able to register
for the meetings in order to meet
specific exhibitors and initiate new
business relationships. The meetings gathered strong participation
from Cipla Pharma, Troy Life Sciences, Ritik Healthcare, Arabian Petroleum Limited, Municipal Laboratory
(Municipal Corporation), Alkem
Laboratories, Aurochem Pharma,
Envirocare Labs, Franco Indian
Pharma, Johnson Mathey Chemicals
and Ministry of Defence to name a
few.
Abhishek Awasthi, International
Marketing Manager of Mircrolit
commented, “India Lab Expo in
Mumbai has been great. We had
many visitors from different industries like pharmaceutical, research
and governmental institutes along
with many channel partners who
have visited our stand”

Laboratory seminars with
more than 100 delegates
The accompanying program; Anacon-JaimaTechnology Showcase and
NABL Seminar was well received by
100+ delegates with 10+ speakers
sharing their insights on the latest
developments in Analytical technologies along with an in-depth understanding of the accreditation process and general requirements for
July 2019  LAB Worldwide

Events  LAB Worldwide 3

the competence of testing and calibration laboratories. Top industry
leaders also shared their views on
Digitization challenges in manufacturing units and laboratories during
the pharma roadshow conducted.
Industry trade bodies like Indian
Analytical Instruments Association
(IAIA), Indian Drug Manufacturers’
Association (IDMA), Bulk Drug
Manufacturers’ Association (BDMA), Federation of Telangana and
Andhra Pradesh Chambers of Commerce and Industry (FTACCI) also
offered their support towards the
success of the trade show.
From September 19th to 21st the
second Analyica Anacon and India
Lab Expo in 2019 will be held at the
Hitex International Convention and
Exhibition Center in Hyderabad. The
organizers expect more than 200
exhibitors
on
more
than
10,000 sqms and almost 10,000
visitors.
map

BRAND ®
HandyStep ® touch

LAB Tip+

more information:

2 There were more than 4500 visitora attending Analytica Anacon and India
Lab Expo in Mumbai.

• More on the global
Analytica Network
also
on
www.
lab-worldwide.com
under the search term
“Analytica”.
• Find more about Analytica Anacon and India Lab Expo at www.
analyticaindia.com.
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Events
and Trade Shows
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Marc Platthaus, Editor-in-chief

SECOND HALF OF 2019

In the second half of the year there are also some important
trade fairs. In July there will be the first Analytica on African
soil and in September there will be the second Analytica
Anacon in Hyderebad. Also worth mentioned are Lab Innovations in Birmingham, Miptec and Ilmac in Basel and the
Khimia show in Moscow.

TRADE FAIR:

Lab Innovations

October 30 — 31, 2019
Easyfairs,
Phone: +44-20-3196-4300
alison.willis@easyfairs.com

Birmingham/UK
Duesseldorf/Germany
Basel/Switzerland
TRADE FAIR:

Medica

November 18 — 21, 2019
Messe Duesseldorf,
Phone: +49-211-4560-01,
info@medica-tradefair.com

CONGRESS:

Basel Life/Miptec

Johannesburg/South Africa

September 9 - 11, 2019
Congrex Switzerland,
Phone: +41-61-6867777,
basellife.secretariat@congrex.com
TRADE FAIR:

Analytica Lab Africa
July 9 — 11, 2019
Messe Muenchen,
Phone: +27-11-476 8093,
info@mm-sa.com
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TRADE FAIR:

Pharmtec and Ingredients

November 19 — 22, 2019
ITE Group,
Phone: +7-499-750-08-28 ,
pharmtech@ite-expo.ru

TRADE FAIR:

Khimia

September 16 — 19, 2019
Expocentre Moscow,
Phone: +7-499-795-37-99.
tikhonova@expocentr.ru

TRADE FAIR:

Lab Asia

Moscow/Russia
Kuala Lumpur/Malaysia

October 15 — 17, 2019
ECMI,
Phone: +603-9771-2688,
databi-hk@ubm.com

Hyderabad/India

TRADE FAIR:

Analytica Anacon India

Bangkok/Thailand

September 19 — 21, 2019
Messe Muenchen India,
Phone: +49-89-949-20382,
info@analyticaindia.com

TRADE FAIR:

Ilmac

September 24 — 27, 2019
MCH Group AG,
Phone: +41-58-20627-21,
info@ilmac.ch
TRADE FAIR:

Thailandlab
Source: © agrus - stock.adobe.com

September 25 — 27, 2019
VNU Exhibitions,
Phone: +662-670-0900 ,
anucha@vnuexhibitionsap.com
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Tackling waste
Life sciences laboratories are another area in which plastic waste can be reduced //
Approximately 5.5 million tons of plastic waste are produced every year in life
sciences laboratories alone, including items like pipette tips, nitrile gloves, cell
culture flasks. In the age of global waste pollution and the ubiquity of plastic in
the world around us, this is definitely too much. It can’t all be changed, but
improvements are possible in some areas.

K E R ST I N H E R M U T H - K L E I N S C H M I DT * A N D J U L I A N DAV I D S E N N **
world’s oceans full of disposable
plastics and consumer products
have shifted these problems into
mainstream focus. High time for life
scientists to take a look around their
own laboratories as well and ask

what each individual can do to reduce the waste mountain of 5.5 million tons that is generated every year
by life sciences laboratories alone
[1]. Of course, the use of plastics is
justified by their excellent properties

Source: ©luchschen - stock.adobe.com

A

ll around the world, more
and more plastics are being
produced and end up unchecked in the environment. Images of beaches covered in rubbish and
the giant garbage patches in the

1 In many laboratories, multiple
sacks of consumables such as cell
culture flasks, pipette tips, laboratory gloves and packaging are
accumulated every day. Do we
really need all of this?
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for use in life sciences, such as resistance to solvents and chemicals,
the (usually) lower manufacturing
costs, low weight and the almost
infinite range of ways in which plastics can be adapted to the desired
application area. On the other hand,
though, we have to ask ourselves
whether a laboratory really does
need to produce several waste sacks
full of consumables every day, including cell culture flasks, pipette
tips, lab gloves and packaging. What
can we replace, how can recycling
be used in a meaningful way, and
what solutions are available for the
future? The following article provides an overview of how small
changes in the day-to-day laboratory
environment, the use of alternative
products and other ideas can help us
all reduce our footprint. If you would
like to calculate your own footprint,
you can do this with the iGEM Goes
Green GHG Emissions Calculator
[3].

The three Rs – Reduce, Reuse,
Recycle
The three Rs strategy — reducing the
amounts we use, reusing items and
recycling them — can really be applied to all walks of life, so why not
in laboratories as well? Admittedly,
it is a challenge in this environment,
but it is not impossible. Many people
and organizations have already given a lot of thought to the topic. So,
as an addition to the original three
Rs, here are R numbers 4 and 5: Rethink & Replace.

Reduce — minimizing
consumption of plastic
A high proportion of plastic waste is
generated by disposable, single-use
products like pipette tips or reaction
tubes. Of course, these products are
indispensable in the day-to-day
workings of a modern laboratory,
but there are options for reducing
the consumption of resources here
as well. Already when designing a
product, manufacturers can pay attention to resource-efficient design,
*Dr. K. Hermuth-Kleinschmidt:
NIUB-Nachhaltigkeitsberatung,
79112 Freiburg, Germany,
Phone +49-7664-4053-160
**J. D. Senn: Leuphana University
Lüneburg, 21335 Lüneburg, Germany
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production and packaging. By doing
this, quite a lot can be achieved even
for such a seemingly everyday product as a pipette tip. For example, the
company Starlab introduced a special injection molding technique
that allows them to manufacture
their Tipone pipette tips with thinner plastic walls — without any compromise in terms of quality. After
all, what use to the user is a more
“eco-friendly” product if it fails to
meet the requirements? The new
technique uses up to 40% less polypropylene (PP) per pipette tip. Not
only this, but the design of the pipette tip racks and the refilling system also ensures that less material
is used. Over the course of a year,
this adds up to more than 25 tons of
PP — in total, more than 125 tons of
PP has been saved in the production
of racks and pipette tips since the
new production methods were first
introduced. Despite the reduction in
the amount of material used for the
pipette tip racks, these components
have retained the same level of robustness and the same suitability for
autoclaving. According to Starlab,
the excellent autoclaving performance means that the racks can be
reused several times with the aid of
a refilling system — with no loss in
quality [4]. The company has already
been offering practical, non-sterile
refilling units for Tipone tips without filters for 20 years. However,
particularly delicate applications
require the use of filter tips, especially in cases where it is important
to avoid aerosol cross-contamination. To meet this demand, Starlab
developed sterile refilling units for
filter tips some time ago, which are
easy and safe to use. These are very
popular, as they help to avoid contamination during the refilling process. Other companies are also looking at similar options: the Californian company Labcon reduced the
plastic share in its pipette refilling
systems and swapped the plastic
outer packaging for recycled cardboard [5]. New England Biolabs has
reduced the use of plastic in its molecular biology kits for DNA purification by up to 44% by introducing
plastic flasks and columns with thinner walls [6]. This is a very simple
way to reduce consumption of materials and costs in the lab. But — no
waste at all is certainly the best kind

of waste. For this reason, another
issue alongside careful product selection is the use of good inventory
and ordering management to help
avoid duplicated orders and single
orders that are not really necessary.
Group orders help to reduce delivery
costs and save resources by avoiding
unnecessary delivery miles — and,
where appropriate, the larger packaging sizes reduce associated packaging waste. Anyone who would like
to keep a digital overview can choose
from a range of Inventory Management Tools, some of which are available at no cost. And there is potential for savings when it comes to the
actual “manual work” on site. In cell
and molecular biology labs, it e.g.
already helps to calculate the minimum number of reaction tubes and
prepare master mixes [7]. This not
only reduces the number of reaction
tubes and pipette tips, but also the
time expended.

Reuse — wherever it is
possible
In many life sciences laboratories,
plastic materials are increasingly
replacing glass and other materials:
with single-use inoculation loops
made of plastic instead of stainless
steel, single-use Erlenmeyer flasks
or single-use Pasteur pipettes made
of plastic — the list goes on, and we
could add many more products. Single-use, disposable products provide
sterility and save time — on the one
hand. But on the other hand, they
are one of the biggest driving forces
behind the increasing amounts of
waste being produced, including the
packaging that needs to be added for
every product. We must therefore
ask ourselves where the use of single-use products makes sense, and
where it can be avoided. Pipettes and
Erlenmeyer flasks made of glass
have a longer service life and can be
cleaned and autoclaved in laboratory washing machines or UV-sterilized. The same applies to Petri dishes etc. Here, an about-turn to restore
working practices that favor increased, expedient reuse of glass
and other materials would not only
offer environmental benefits, but
would also relieve the pressure on
research budgets.
The US company Grenova Solutions has taken a different approach.

LAB Tip+

more information:

• More about this topic
and the sources of the
article can be found
under the search term
"tackling waste“ on
www.lab-worldwide.
com.
• If you want to know
how to make your
own work more sustainable, you can find
out more about workshops and lectures on
the topic of "sustainable laboratories"
(further information
at www.niub-nachhaltigkeitsberatung.
de)
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They have developed a special washing device that rinses pipette tips so
that they can be reused. Although
this may initially sound like a
strange idea, it does actually appear
to be a genuine alternative on closer
inspection. Researchers at the
Center for Disease Control and Prevention in the USA [8] use slightly
more than 11,000 pipette tips per
week for a single method in
high-throughput screening. 60% of
these are used just to pipette solvent.
These pipette tips were put through
several washing stages, ultrasonic
treatment and then UV-sterilization, after which they could be reused without any issues whatsoever.
They displayed no contamination or
soiling, no loss of quality in terms of
the shape and materials, and the
dimensional accuracy during pipetting remained within the tolerance
limits. Overall, it was possible to use
the pipette tips ten times in a row,
reducing levels of pipette tip waste
by a half. Based on their own estimates, this has meant savings of
around USD 24,000 in a single year.
This approach could be worth considering,
particularly
in
high-throughput screening and anywhere else where large numbers of

LAB Info

Dr. Ilka Ottleben, Editor

PLASTIC — AN INDICATOR FOR THE
ANTHROPOCENE ERA?
Will our descendants ever look back at the Anthropocene era as the “plastic age”? According to a study
by the University of California, between the 1950s
and 2015 approx. 8.3 billion tons of plastic were
produced [2]. The accumulated waste volume of primary and secondary, i.e. recycled, plastic waste is
estimated at 6.3 billion tons for this time period. Of
this amount, just 9% has been recycled at least once,
12% was incinerated and the remaining 4.9 billion
tons was either buried in landfills or made its way
uncontrolled into the environment, where it is still
present today in virtually every corner of the world.
Every year, starting from the coastlines around 4 to
12 million tons of plastic waste makes its way from
the mainland into the oceans [29]. It was shown this
year that the “Great Pacific Garbage Patch” (GPGP)
is accumulating plastic parts and objects at an exponentially increasing rate [30].
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pipette tips are used for buffers or
solvents. According to the manufacturer, it is even possible to reuse
pipette tips that have been used for
e.g. PCR experiments or for transferring serum or plasma samples [9,
10].

Recycle — why not in the lab
as well?
In Germany, it is perfectly normal to
separate waste into different garbage
containers so that it can be recycled
— “green” bins, bins for paper/cardboard recyclables, and yellow waste
sacks for recyclable plastics. The
situation is often different in the lab,
where plastic waste is not always recycled and instead ends up in the
general residual waste, which is
then burned in a waste incineration
plant so that the resulting energy
can be used in downstream processes. For potentially contaminated
single-use products like reaction
tubes, cell culture dishes or pipette
tips, this makes sense from the point
of safety considerations and is a legal
requirement. But many uncontaminated products, which are also
made of unmixed, high-quality plastics, could be sorted out from the
waste without any problems and
then recycled. These valuable raw
materials are irretrievably lost when
waste is disposed of using incineration methods. The following cases
are examples that show a number of
alternative possibilities:
• Takebacks for recycling of sorted,
single-type materials: pipette tip
racks that are made of a single
plastic, e.g. PET or PP, and are not
contaminated, can be disposed of
as “yellow waste” in Germany.
Companies like Starlab make it
even easier by offering customers
a dedicated takeback service for
all racks made of single-type,
high-quality polypropylene [11].
These are collected and either given back out to customers to use
with the refilling system, or sent
to a disposal firm for recycling,
e.g. in the UK. Although it is technically not yet possible to manufacture new pipette tip racks from
the PP taken from old racks, recycled polypropylene can be found
in many durable products, such
as, pallets or garden furniture
[12].

• Lab gloves: According to a waste
management audit at the University of Washington, lab gloves can
account for around 23% of the
total lab waste that needs to be
disposed of [13], and particularly
in cell and molecular biology labs
scientists often use several pairs
in a single day. However, many of
the gloves that are used and
thrown away are not contaminated and could easily be recycled.
For this reason, Lisa Anderson —
a PhD student at UC Davis —
launched an initiative for recycling nitrile gloves. After just one
year, a total of 2.2 tons of lab
gloves had been recycled [14]. She
took advantage of the takeback
program offered by Kimberly-Clark [15], under which nitrile
gloves can be returned and recycled — and this program is also
available in Germany. The recycled plastic is then used to manufacture transport crates or park
benches [16].
• Products with recycled plastic materials: Takeback programs and
recycling are not the only option
— the reverse path is also possible. Some manufacturers use recycled plastic in their products,
thereby reducing the use of raw
materials and resources. It goes
without saying that this is only
possible on lab products that do
not have the highest quality requirements, for example laboratory flasks [17] or reaction vessel
stands [18].
Despite the takeback programs, recycling of single-type plastics and
the development of products with a
certain proportion of secondary raw
materials, downcycling still dominates as the main method of waste
disposal. In order to arrive at a genuinely closed, circular economy of
the type described by the “cradle-to-cradle” approach, we need to
develop corresponding materials
that are fully capable of being recycled and allow us to manufacture a
product of the same quality again
from all the waste we collect. The EU
is attempting to promote this approach with its “Strategy for Plastics
in the Circular Economy” [19]. Key
issues here include the support for
and promotion of recycling-friendly
designs and the production of environmentally friendly plastics.
July 2019  LAB Worldwide
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Estimated Weight of Plastic Particles in
the Oceans

LAB Graph

Source: ©aleksore - stock.adobe.com_[M]-Bauer

IN 2014 (IN TONS)
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Rethink: Are biodegradable
plastics a solution?
In the past, a number of individual
approaches for the development of
biodegradable single-use products
have also been presented in the life
sciences sector, but none of them
have been able to really establish
themselves [20]. The necessary
times required for these products to
decompose cannot always be met in
industrial composting plants, and
according to the German Federal
Environment Agency (UBA), even
when these times are met the process does not represent a useful and
meaningful disposal practice, as it
only produces CO2 and water [21].
Materials recycling would be a
meaningful alternative, but this is
technically difficult to realize at the
moment [21].
Another alternative is bio-based
plastics, i.e. “classic” polymers like
polyethylene, which are made from
renewable resources and represent
a more promising solution. Some
products based on “bio-PE” materials can already be found in the life
sciences sector, such as laboratory
flasks [22] or the base of pipette tip
racks [23,24]. An assessment produced by the German Federal Environment Agency in 2012 arrived at
the conclusion that foils made of
bio-polyethylene (bio-PE) on the basis of Brazilian sugar cane have a
lower impact and burden in terms of
climate change and the use of fossil
LAB Worldwide  July 2019

59,130
56,470

96,400

2 Estimated weight
of plastic particles
in the oceans in
2014 (in tons).
Plastic from plastic
waste, consumer
goods and everyday objects also
frequently makes
its way into our
lakes, where it
becomes a problem.

Source: ©Statista 2018; experts (Eriksen, M., Lebreton L.C.M., Carson H.S. et al.)

resources than fossil PE from European production [21]. On the other
hand, the bio-based plastic places a
higher burden on the environment
if we take the sugar cane cultivation
into account, and it leads to increased acidification of soils and
oceans. This means that the resulting picture is still mixed at the moment, and it is necessary to investigate separately for each type of plastic and raw material whether this
production variant is better in ecologic terms.
However, according to the study
by the German Federal Environment
Agency, the future most probably
does lie in the use of bio-based, classic plastics, such as bio-PE, since
existing recycling strategies can be
exploited here, allowing the overall
eco balance to be improved. Secondly, a future shift toward increased
use of secondary raw materials (such
as residual waste materials) instead
of cultivated biomass like sugar
cane, which needs to be grown specially, can also have a positive impact on the eco balance [21].

Replace – what else can we
do?
Thermo boxes made of polystyrene
are often used in the transportation
of refrigerated products, and in
some cases they are also taken back
and reused. There are now also a
number of alternatives that use natural pulps or agricultural waste such

as straw as the insulation material
[25], one example being the “Landbox” from Landpack. The refrigeration hold times are comparable to
thermo boxes made of polystyrene
[25].
The US company Ecovative has
used the fungus mycelium to coat
forestry waste products like wood
chips, which are held together when
the fiber-like parts of the mycelium
fungus mix together with the wood
chips, and the resulting compound
also displays temperature-regulating properties [26]. In an attempt to
develop this method further, a
group of students at Leuphana University Lüneburg is currently researching a fungal-based insulating
material that can be produced solely
from regionally procured waste [27].

Many small steps combining
to achieve a great effect
Rethinking our use of plastic products and making sure they are used
sensibly, pursuing active recycling
strategies and constantly looking
out for alternatives — a mixture of
the three Rs — Reduce, Reuse and
Recycle — can already help to reduce
waste. This not only saves space, but
also disposal costs and helps the environment. Whether the “zero-waste” laboratory will ever become a reality in the future is probably an academic point for now – but
people are working on this as well
[28].

21

+

1 Additive manufacturing
scores big: The strengths and
weaknesses of 3D printing in
chemistry and pharmaceuticals.

-

• Material limitations
and stability issues
• Production time of
single objects
• Laser sintering of
metals technically
complex

Hot off the Printer
What has advent of additive manufacturing in store for the chemical industry? //
The 3D-printer becomes a game changer: While some companies set themselves
apart by using customized materials or dream of the pill out of the printer,
others fear the impending marginalization of the chemical industry. Gold rush
or hangover? An industry is looking for answers between polymer filaments,
prototypes and printed pills.

D O M I N I K ST E P H A N *

M

ore than 500 years after the
invention of the modern
printing press by Johannes
Gutenberg, his modern-day successors set out to print prototypes and
spares. Be it moving parts, different
materials, even living cells — nothing seems impossible. 3D printing
scores with unmatched degrees of
freedom in design, bionic structures
and the elimination of set-up or tooling costs. This allows components
to be printed that, due to their geometry, could not be manufactured
*D. Stephan,
Editor PROCESS worldwide,
E-mail: dominik.stephan@
process-worldwide.com
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in one piece using conventional
methods. Now, the industry also
wants a piece of the action: 70% of
companies expect 3D printing will
change their business profoundly, a
recent Bitkom survey found out.
Whether developers are working
on the reactor out of the printer or
the demand for specialty plastics
leads to investments in the million
euro range: The process industry is
in the middle of things in terms of
3D printing. Nevertheless, only 40%
of the chemical companies expect
strong effects on products, prices or
innovations, a study by Camelot
Consultants says. Does the sector
underestimate the potential? “All in
all, we get the impression that the
chemical companies are very com-

fortable with the proven business
approaches,” commented Camelot
Managing Partner Josef Packowski.
With the spread of printers, demand for polymers, plasticizers and
aggregates also increases. Now the
chemical companies are positioning
themselves: In July 2018, BASF acquired Advanc 3D Materials and
Setup Performance. “Following the
acquisition of Innofil 3D and thus
the strengthening of our market
presence in filaments for film extrusion, we are now expanding our
market access in the Powder Bed
Fusion business,” said Dietmar
Bender, Vice President Manufacturing & Technology. Meanwhile, Evonik announced that it would invest
€ 400 million in a new plant comJuly 2019  LAB Worldwide
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• For unique vessel
shape and geometry
• Forms too complex
for conventional
production
• Filling during
printing
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plex for polyamide-12 (one of the
most important raw materials for
3-D printing) at its site in Marl, Germany. Covestro has also recognized
the potential: the former Bayer Material Science does not supply polycarbonate and polyurethane filaments for the enamel coating process, but also operates a laboratory
for additive manufacturing in Leverkusen.
Tobias Caspari, Head of Additive
Manufacturing at Heraeus, emphasizes: “Today, standard materials
dominate the market for 3D printing. This will change. We will see
disproportionate growth in new materials and specialty materials such
as precious metals and amorphous
metals.” That’s why specialists SGL
work on carbon-based solutions:
Using Ex One technologies, the
company launches printed graphite
components under the brand name
Carboprint. It is important to find
the balance between aggressive mar-

ket entry and cautious evaluation.
Otherwise, printer manufacturers,
3D designers or OEMs could break
the dominance of established players, some analysts fear. Counter-actions are needed, if the industry
does not want to be content with the
role of a “spectator”.
In fact, 3D printing has tremendous advantages for component
manufacturers and engineers: Not
only does it enable complex structures in small batches, but also eliminates the costly production of tools
and molds. Spare parts for old or
unique equipment are no problem
either.

Imprinting enzymes
One example is printing of an enameled high-pressure reactor by Thaletec. The trick: The developers have
provided an integrated tempering
channel, which offers a significantly improved heat transfer compared

to the usual solutions. Even more
radical is the Lawrence Livermore
National Laboratory's approach of
“imprinting” isolated enzymes for
methane conversion into the reactor
polymer. The enzymes keep their
activity — which shows completely
new ways in gas-liquid reactions.
Printed reactor designs also score
points in microfluidics: Scientists at
the Leibniz Institute for Interactive
Materials have printed a component
using a three-dimensional sewer
network. The droplet formation at
the channel intersections can be
used for the production of microgels. As a matter of fact, one has to
get rid of certain misconceptions
when it comes to 3D printers: For
once, the production with an output
10-20 cm³ per hour is not necessarily fast. Also, the components have
to be designed completely from
scratch. In addition, printed parts
are still individually treated, sanded
or polished. Just pressing the

LAB Tip+

more information:

• Discover „Why 3D
Printing still has Room
for Improvement“ in
an overview article on
laborpraxis-worldwide.
com.

30 & 31 October 2019 | NEC, Birmingham

Visit the UK’s only trade exhibition for the
entire laboratory industry

•
•
•
•
•

Source innovative new laboratory equipment and technology
Network with professionals from a diverse range of industries
Earn CPD points at the free-to-attend conference programme
Exciting new feature areas
Dedicated focus on sustainability

REGISTER FOR FREE www.lab-innovations.com
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Who?

What?

3D Activation

More than 50 materials (including metal and PA plastic) and nine different printing processes

Aprecia

Zip-Dose: Printing of individual and small volume tablets

BASF

Materials for polymer filaments and powders

Cronin/Chemputer

Researching printed microreactors

Covestro

Supply of polycarbonate and polyurethane filaments, powders and resins.
Development of tailored solutions in dedicated 3D-printing laboratory

EOS

Consulting, development and production for complex printed parts of aluminum oxide

Evonik

Invest € 400 Mio. in a new PA-12-Plant. Also manufacture powders

Heraeus

Add amorphous metals to their portfolio of 3D-printed metals

Igus

Wear-resistant filamenete as well as FDM materials. Also offers printing on demand

Materials Solutions

Processes and parts from 3D-CAD-Models in laser sintering.
Majority shareholder Siemens announced considerable investments in 2018

O.R. Lasertechnologie

Use Metal-Lasersintering e.g. to deploy corrosion resisant alloys.
Also additive manufacturing of plastics

Schmolz + Bickenbach

Offer 3D-printing and CAD-services

Schunk Carbon Technology

Print structure from Silicon carbide

SGL

Carboprint – printed parts from carbon and graphite

Steinbach

LCM-process (Lithography-based Ceramic) for ceramic parts such as micro reactors, corrosion resistant parts,
heating conductors

TU Clausthal

Printed Reaction Vessels

Victrex

Polymer Innovation Center for thermoplastics

Vitae Industries

Auto Compounder — a printer for acitve components

Wacker Chemie

Printing of silicone “on demand” under the brand name Aceo

2 Who does what
in terms of 3D
printing? You
should remember
these companies
and institutes?
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“Print”-button won’t suffice. If 3D
printing wants to make the leap into
the production scale, the challenges
grow along with it: the required longevity and stability is virtually impossible to achieve using printed
polymers. Stainless steel, off course,
is a different story — but that can no
longer be produced “casually” in
one’s own laboratory, but has to be
printed according to CAD templates
by specialized service providers.
As soon as it is no longer a matter
of individual objects, the advantage
of additive manufacturing disappears. There are exceptions, with
very complex geometries that could
not be produced otherwise — or, if
vessels are already loaded “as they
arise” with reagents. And that’s exactly where Prof. Eike Hübner sees
great potential.
The researcher develops reaction
vessels from the printer at the Institute of Organic Chemistry at the
Technical University in Clausthal,
Germany. The geometry is suitably
designed for use in various measuring devices, explains Hübner. In
addition, the reagents are already
introduced during printing under
inert gas. The vessel is then printed
to the end and safely sealed from

atmospheric oxygen. The finished
cuvette is solvent-resistant and can
be heated to temperatures around
100 °C. Instead of taking samples,
reaction and observation take place
in a single combined vessel. The
challenge was not only the requirement to design a printable geometry, but also to ensure compatibility
with the laboratory conditions. And
of course, disturbances of the measurements by the printing material
must be avoided.
Prof. Lee Cronin from Glasgow
works in a similar direction: The industrious researcher who describes
himself as a “control freak on rehab”
is considered something to be the
Elon Musk of 3D printing. Cronin
sometimes dreams publiclly of
“breeding” unmanned aircraft in the
chemical bath together with Britsh
aerospace and defence giant BAE.
Until then, the Scotsman uses his
“Chemputer” method to produce
complete miniature chemical factories in the 3D printer. Several, only
a few centimeters “stirred tanks” are
connected to reaction cascades and
printed as a common object. This
makes complex, multi-step reactions possible. Compared to glass,
the yield is somewhat lower, but

alternative materials are being researched.

Medicine applications
Or will additive manufacturing
make its breakthrough in medicine?
Scientists like Dr. Julian Quodbach
from the Institute of Pharmaceutical
Technology at the University of Düsseldorf see great potential for individualized therapies: In the future,
every drug could be printed with the
exact amount of active ingredient
required, Quodbach believes. The
Zip-Dose technology from Aprecia
Pharmaceuticals shows how this
might look like: A 3D printer applies
thin films of active substance layer
by layer and sticks it together in an
aqueous solution. This results in
porous tablets with an individual
dose of active ingredient, which are
also highly soluble in water. In
2015, the manufacturer received
FDA approval for the printed antiepileptic drug Spritam. In the future,
Aprecia intends to work with Cycle
Pharmaceuticals to process so-called
Oprhan drugs, which are unattractive due to a small mark in conventional manufacturing, for 3D
printing.
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Table 1: Who is Who in 3D-Printing in the Process Industry?
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THE STRONGEST NETWORK IN INDIA
The world’s largest network of trade fairs for laboratory technology, instrumental
analysis and biotechnology features the complete range of products and services
for all of your laboratory needs—in industry and research. The scientific highlight is
the analytica conference, where the international elite discusses analysis trends
in chemistry and the life sciences. indialabexpo.com l analyticaindia.com
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Source: © Bjoern Wylezich – stock.adobe.com

1 When a weapon
was last fired and
whether it was
involved in a
crime, can be
determined by
gunshot residues.

Gunshot Residue Dating
Determining if and when a handgun has been fired // To clarify whether and
when a handgun was fired, forensic scientists search for and analyze Gunshot
Residue (GSR) deposits. One highly interesting aspect of GSR is the presence of
volatile organic chemical residues, which can offer clues as to when a weapon
was fired. An innovative extraction technique based on Headspace Sorptive
Extraction (HSSE) has now been shown to extract additional information from
spent cartridges.

G UI D O D EUßI N G*

W
LAB Tip+

more information:

• You can find more
about this topic under
the keyword "Gerstel
Twister HSSE" on
www.lab-worldwide.
com.
• The 40th trace workshop held by the
"Spurenkommission"
(trace commission)
will take place in early
2020 in Munich. Organizer is: Mrs. PD Dr.
med. Katja Anslinger
(Katja.Anslinger@med.
uni-muenchen.de)
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hen investigating a crime
that was carried out using
a firearm, it is often of
critical importance to determine
whether gunshot residue (GSR) can
be found at the crime scene or on
weapons potentially used. Such a
finding can enable detectives to
identify — or rule out — a firearm
as the weapon used and potentially
link it to a suspect. Further, given
the right technique, chemical analysis can shed light on the time
elapsed since a weapon was last
fired. Widely used analysis methods
based on gas chromatography with
mass spectrometry detection (GC/
MS) and Solid Phase Micro-Extraction (SPME) have been evaluated by
collaborating scientists at the University of Lausanne, Switzerland;

*G. Deußing:
Redaktionsbüro Guido Deußing,
41464 Neuss, Germany,
Phone +49-2131-741606

the Sapienza University in Rome,
Italy; and King’s College in London,
England. In addition, a novel method using Headspace Sorptive Extraction (HSSE) followed by thermal
desorption-GC/MS (TD-GC/MS) was
compared with the SPME based
method. The scientists were pleased
with the results [1].

The Content of Gunshot
Residue
Every firearm emits gunshot residue
when discharged. The compounds
involved are released at explosive
speed and deposited or adsorbed on
the hand, body and clothing of the
shooter. Depending on the distance
to the firearm, residue can also be
found on the victim and, obviously,
on the weapon used and on spent
cartridges that were ejected. Sources
of GSR are the ignition- and propellant charge powders in the cartridge.
In addition, metallic powder is
formed by abrasion from the bullet

and cartridge and added to the mix.
GSR consists of various inorganic
and organic chemicals. Due to aging
processes and volatilization, changes in the concentrations and
amounts of organic chemicals as
well as certain compound to compound ratios of amounts can be
helpful in determining the time of
discharge of a weapon according to
Gallidabino et al. as reported in their
paper in Analytical Chemistry [1].
The compounds identified as GSR
from literature references are,
among others, nitroglycerine, diphenylamine, ethylcentralite, dibutylphthalate and 3-Ethyl-1-Hexanol
as well as organic reaction byproducts, especially derivatives of benzene, and polycyclic aromatic hydrocarbons (PAHs). To determine these,
the SPME technique has been widely used in combination with GC/MS.
To perform GSR-based dating, Gallidabino et al. performed repeat extractions of analytes from the interior of a firearm and/or spent ammuJuly 2019  LAB Worldwide

nition with the aim of establishing
an aging profile, which can be compared with reference profiles. Naphthalene and decomposition products of nitrocellulose were proposed
as target reference compounds.

The problem with handguns
— and the solution
SPME is an established technique for
time estimates concerning discharge of ammunition from rifles
and other larger firearms. However,
its usefulness for forensic dating of
firing of smaller handguns is more
limited. The repeatability is insufficient, as reported by the scientists,
and degradation curves for the target analytes quickly fall below their
limits of detection with SPME, as
Gallidabino et al. [1] report. For
these reasons, SPME is not the ideal
technique for the investigation of
GSR in combination with handguns.
In their search for an alternative
extraction and analysis method with

Source: Gerstel/copyright by Wolfram Schroll
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significantly higher sensitivity for
the target analytes, the scientists’
attention was caught by Headspace
Sorptive Extraction (HSSE). HSSE is
based on the Gerstel Twister, a glass
coated magnetic stir bar with a
PDMS sorption phase. The Twister is
most often used for Stir Bar Sorptive
Extraction (SBSE) of aqueous sam-

ples. In HSSE, the Twister is suspended in the Headspace above the
sample inside a sealed 20 mL headspace vial. HSSE is thus very similar
in principle to Headspace Solid
Phase Micro-Extraction (HS-SPME).
The main difference is that the
Twister offers a much larger sorption
phase volume than SPME fibers

2 In HSSE, a Gerstel Twister is
mounted in the
headspace above
the sample, in this
case, the spent
cartridge. The
volatile organic
compounds are
concentrated in
the sorptive phase
of the twister
(PDMS); The twister is removed
after the extraction and transferred to a glass
liner. Thermal
desorption and
analyte determination is then
performed automatically by the
TDU-GC/MS system (Gerstel-Agilent).

Safe, ﬂexible, mobile and economical protection
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down and equilibration lasted 46
minutes. Mass Selective Detection
(Agilent 5975C MSD) was performed
in EI full scan mode across a range
of m/z 40 to 500.

Headspace Solid Phase
Micro-Extraction delivers

3 EIC of an injected standard solution of 55 different substances. In
total, 51 of the 55
compounds were
determined by
HSSE-GC/MS.
Difficulties were
only encountered
for the most thermally labile compounds including
nitroglycerine and
N-nitrosophenylamine. (Gallidabino et al.)

which consist of a thin sorption
phase coating on a metal or glass
fiber contained within a syringe needle. Consequently, SBSE provides
better recovery, better repeatability,
and lower limits of detection. After
the extraction step, analytes are released from the Twister by thermal
desorption in the Gerstel Thermal
Desorption Unit (TDU 2) immediately followed by GC/MS determination
of the analytes. These steps are fully
automated using the Gerstel Multi
Purpose Sampler (MPS) under Maestro software control. “The Twister
can provide up to 1000 times higher
sensitivity than SPME, depending
on the application”, says Oliver
Lerch, Ph.D., Application Scientist
from Gerstel. SBSE can be performed
with different Twisters to cover a
wide range of analytes from non-polar to polar. Desorption can be performed by thermal desorption — as
is most often the case — or by liquid
desorption combined with either
GC/MS or LC/MS.

Preparing GSR analysis of
different cartridges
To determine whether HSSE is a suitable extraction technique for the
analysis of GSR, different types of
cartridges were inserted into a
semi-automatic pistol, discharged,
and the spent cartridges placed in
sealed HS vials with Gerstel Twisters
suspended in the headspace above
the sample. The cartridges contained propellant charges based on
either nitrocellulose or a combination of nitrocellulose and nitroglycerine. The results from the HSSETD-GC/MS analysis were com28

pared with results from the analysis
of a reference mixture based on 55
selected substances, identified as
GSR compounds. This is how Gallidabino et al. approached the analysis: In the headspace above the spent
cartridge to be analyzed, a perforated glass insert containing a conditioned Twister was positioned and
the headspace vial was sealed. Different Twister techniques enable
different sampling approaches along
with the use of different phases to
collect a wider range of analytes. In
this case, the analytes were extracted at 80 °C for 72 hours. The Twisters
were removed from the vial and
placed in individual sealed glass
tubes ready for Thermal Desorption-GC/MS analysis. The glass
tubes were fitted with individual
transport adaptors, which seal the
tubes and enable the Multi Purpose
Sampler (MPS) gripper to transfer
them to the Thermal Desorption
Unit (TDU) for temperature programmed desorption. The released
analytes are focused in the Gerstel
Cooled Injection System (CIS) PTV
type GC inlet at -80 °C. The CIS is
then heated using a temperature
program and the analytes transferred to the GC column in splitless
mode using a helium carrier gas flow
of 1.3 mL/min for highly sensitive
GC/MS determination. The CIS was
installed in a gas chromatograph
(Agilent GC 7890A) connected to an
Agilent 5975 Mass Selective Detector (MSD). The column used was an
Agilent HP-5MS (30 m x 0.25 mm x
0.25 μm). The GC oven initial temperature was 40 °C, the program
progressing to a final temperature of
280 °C. The GC run including cool-

The results of their study clearly
showed that by using HSSE, the scientists were able to determine and
track the concentration degradation
curves of 51 of the selected 55 GSR
target analytes from discharged cartridges. HSSE proved to be significantly more sensitive while delivering better reproducibility than
SPME. Among the four compounds
not found were thermally labile
compounds such as nitroglycerine
that are decomposed during thermal
desorption. Further studies are to be
performed to optimize the analysis
method parameters with the aim of
increasing the number of target analytes that can be determined.
As part of their project, Gallidabino et al. generated aging curves in
order to develop a method for determining the approximate time of
discharge including determining
whether the firearm was discharged
at all. These aging curves are based
on GSR compound concentrations
on spent cartridges from handguns
and their degradation curves. The
scientists report that based on the
use of HSSE on aged samples, several GSR compounds have shown significant aging profiles. In addition,
compound-to-compound ratios can
be used to extend the time periods
that can be covered. This approach
also contributes to making the determination more rugged and to
reducing variability, making the
method more useful for the forensic
scientist entrusted with the case.
Gallidabino and his colleagues concluded that their results were very
encouraging for the development of
a new and complete forensic dating
technique based on GSR.

Literature
[1] M. Gallidabino, F. S. Romolo, K. Bylenga
and C. Weyermann, Development of a
Novel Headspace Sorptive Extraction
Method to Study the Aging of Volatile
Compounds in Spent Handgun Cartridges,
Analytical Chemistry 86 (2014) 44714478
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No Errors
in Method Transfer

Sources: Thermo Fisher Scientific

What if Two Chromatograms do not Look Perfectly Alike? // High-performance
liquid chromatography (HPLC) methods are commonly developed on
instruments different to those used for routine application. The following
article describes the challenges this poses for users.

1 Flow charts for
systematic root
cause analysis
according to key
symptoms: A) Loss
of relative retention B) Poor peak
shape C) Loss of
signal-to-noise

F R A N K ST E I N E R , C A R ST E N PAU L , M A R I A G R U E B N E R *

H

PLC systems can vary in
specification and configuration, including the formation of elution gradients or dwell
volume, mixing of sample zone with
mobile phase, extra band dispersion, mobile phase pre-heating,
column thermostating, parameters
of the detector, and data processing
in the detector firmware. Therefore,
method transfer between instruments may result in differences in
the chromatograms, even when the

*Dr. F. Steiner, Dr. C. Paul,
Maria Gruebner
Thermo Fisher Scientific,
82110 Germering/Germany,
E-Mail: frank.steiner@thermofisher.com
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column and method-related parameter settings are kept the same. Even
though superimposable chromatograms are not typically a requirement, it is essential that a method
passes the system suitability test
(SST) when employed on a new
HPLC system. The SST demands sufficient peak resolution, signal-tonoise performance and detection
linearity with all relevant analyte
peaks of the chromatogram. As a
result, an HPLC method should only
be made available with proven robustness against all variations that
different instruments can possibly
introduce. In practice, however, this
is more a theoretical ideal than a
practical reality.

Root cause analysis of SST
failure
It is important to understand why a
chromatogram on an instrument
deviates from the original for a given
method. When the root cause is
identified, a successful solution can
be implemented and proven by passing the SST, ensuring the system can
be successfully deployed for the desired method.
A meaningful SST report should
provide sufficient diagnostic information to reveal whether a failure
was due to insufficient peak resolution or another root cause. If minimum peak resolution was not
achieved, it must be verified whethJuly 2019  LAB Worldwide
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er retention times have shifted resulting in merged peaks, or whether
peak shapes relating to their widths
and symmetry are different. Once
this is diagnosed, the flow schemes
in Figure 1 help to identify the cause
of this symptom. Assuming a
change in relative retention time has
been identified, the scheme in Figure 1A can be followed for further
diagnosis.
Distinguishing between isocratic
and gradient methods is a key first
step. If an isocratic method is run on
a gradient instrument and the mobile phase composition is accomplished by programming the eluent
composition, a proper proportioning (by pre-mixing of the mobile and
pumping with only one channel)
must be verified. If this does not
show any difference, the root cause
for the deviating relative retention
likely stems from temperature effects. This can be confirmed by assessing the impact of the column
oven temperature on the relative
retention. If the method in question
uses a gradient, both the gradient
formation or gradient delay and the
internal column operating temperature could be likely suspects.
To distinguish gradient effects
from column thermostating issues,
the method should be transformed
to an isocratic test mode. To do this,
the elution composition of the first
analyte peak pair that shows inferior
resolution should be determined
and prepared as the isocratic mobile
phase. The mobile phase can then
be applied to the isocratic elution of
the SST sample on both the originator and the target instrument. If the
results generated are now identical,
the root cause was the gradient formation. If the results still differ,
then the column temperature influence should be investigated further.
However, if a difference in the gradient formation behavior occurs,
the effective gradient dwell volume/
gradient delay volume (GDV) has to
be determined on both systems. A
GDV deviation can change relative
retention and elution order in certain applications (1). Standardized
GDV tests like the classical Dolan
test (2) also provide insights into the
rounding of edges in the gradient
formation that result from gradient
mixers in the pump. Once a system
has been successfully modified to
LAB Worldwide  July 2019

2 Method transfer
for acetaminophen
impurity analysis
from an Agilent
1260 system to a
Thermo Scientific
Vanquish Flex
system by using a
larger sample loop
(50 µL—›130 µL)
and adjusting
metering device
idle volume (25
µL—›68 µL).

3 Schematic illustration of the
concept of idle
volume setting of
a metering device
in the autosampler for continuous GDV tuning in
method transfer
scenarios.

match GDV, or a match was achieved
by shifting the sample injection time
relative to the gradient start, the
method transfer issue should be resolved.
In the rare cases when the problem persists, the reason may be a
difference in the gradient formation. Mixing of the mobile phase
components can occur either on the
low-pressure side in front of the
pump head (LPG pumps) or on the
high pressure side behind the individual pump heads (HPG pumps)
and this may cause differences in
flow and composition. In other
words, transfers from HPG to LPG or
vice versa should be avoided whenever possible.
If the (relative) retention times
match perfectly between the two
systems, but peak resolution does
not meet experimental require-

ments, a poorer peak shape may be
the reason. A multitude of instrument parameters can affect peak
shape, but the most likely are column thermostating, mobile phase
pre-heating, or the fluidics behind
the injector. The scheme presented
in Figure 1B outlines how to identify
more complex root causes.
As a first step, the detector setting
influence should be investigated, as
a higher filter constant of the electronic filter can cause broader and
more tailing peaks. If reduction of
the filter constant does not help to
increase the resolution, a smaller
injection volume (reduction by factor 2 or more) should be tested. If
this improves the resolution, the
poor mixing of the sample zone in
front of the column is the most probable root cause. This is only a plausible explanation if the sample is
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4 Transfer of
method for preservative analysis
from a Thermo
Scientific Ultimate
3000 BioRS system to a Thermo
Scientific Vanquish Flex system
in still air thermostating mode. A)
Vanquish eluent
pre-heater at
compartment
temperature. B)
Compensating for
elevated column
temperature in
still air mode by
reducing pre-heater temperature on
Vanquish.

dissolved in a solvent of stronger
elution power than the mobile
phase. If such a solvent mismatch
effect can be excluded, the root
cause is likely caused by extra column dispersion or the radial temperature gradients inside the column. These effects can be easily

distinguished when using an isocratic method by plotting the plate
number N of all peaks recorded in
the SST against their retention factors k. A more pronounced increase
of N with increasing k points to an
increased extra column dispersion,
while a decrease of N, in particular

at higher retention (above k = 2) indicates thermal mismatch effects.
If the signal-to-noise ratio is not
sufficient on the new system, Figure
1C provides a suitable evaluation
approach, starting with the distinction between increased noise versus
decreased peak height. Knowing

Table 1: Method transfer failure: Symptoms, root causes and solutions (actions marked with * may require instrument
re-qualification)
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Chromatographic Symptom

Identified Root Cause

Solutions

Relative retention change

GDV does not match

•
•
•
•

Change gradient mixer*
Change sample loop*
Change autosampler metering device idle volume setting
Move injection time relative to gradient start in instrument
method

Relative retention change

Actual temperature
inside column does
not match

•
•
•
•

Change column thermostat temperature (within allowed limits)
Change eluent pre-heater temperature (if active device)
Modify pre-heater device (or capillary)*
Change column thermostating mode (still air vs. forced air)

Broad or asymmetrical
peaks

Detector electronics

Optimize filter setting (e.g. time constant, rise time,…) in detector
parameters

Broad or asymmetrical
peaks

Thermal mismatch in
column

• Change eluent pre-heater temperature (if active device)
• Modify pre-heater device*
• Change column thermostating mode

Broad or asymmetrical
peaks (double peaks)

Insufficient mixing of
sample zone with mobile phase

• Set smaller injection volume
• Mount wider capillary or small mixer between injector and
column*

Broad or asymmetrical
peaks

Extra column dispersion

• Check fluidic connections
• Replace connection capillary with smaller diameter*
• Reduce detector flow cell volume*

Loss of signal-to-noise ratio Noise to high

•
•
•
•

Check light source in detector
Check detector time constant
Check eluent mixing capabilities (e.g. TFA in mobile phase)*
Use flow cell with more light transmission*

Loss of signal-to-noise ratio Signal to low

• Check if peak shape can be improved (see above)
• Use flow cell with longer light path*

Relative peak areas deviate

Detector linearity exceeded with main
peak

• Check light source in detector
• Reduce light path in flow cell*

Relative peak areas deviate

UV spectra of compounds deviate

Optimize optical bandwidth of detector

July 2019  LAB Worldwide
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which phenomenon applies, inspection of the different root causes affecting peak height and noise is required.

How to support successful
method transfer
Table 1 lists the most common root
causes of method transfer deviation
between instruments with recommendations for addressing them.
Three selected examples will be discussed here.
The first example is depicted in
Figure 2, with a gradient-based
acetaminophen impurity method
transferred from a quaternary (LPG)
Agilent system to a quaternary Thermo Scientific Vanquish Flex system.
Due to the 120 µL larger GDV of the
original instrument (note that this
system has a strong GDV dependence on system pressure caused by
a pulse damper in its pump), all
peaks that eluted during the gradient where shifted to a later elution,
while the retention of the first peak
eluted during the isocratic step still
closely matched (Figure 2A). The
change to the next available gradient
mixer on the Vanquish system from
200 µL to 400 µL would increase
GDV by 200 µL, which was too high.
Therefore, the sample loop was
changed from the default 50 µL to
the largest 130 µL version, and additionally the idle volume setting of
the metering device was tuned to
achieve a better match (Figure 2B).
Changing autosampler GDV contribution with a metering device idle
volume setting is explained in Figure 3.
The next example shows a loss of
resolution due to thermal effects
occurring in UHPLC columns (Figure 4). This isocratic method, which
was designed for the analysis of preservatives, runs at a pressure close
to 700 bar where frictional heating
in the column matters, and the relative retention of the critical pair
(methyl parabene/ dimethyl phthalate) strongly depends on column
temperature (3). While the Thermo
Scientific Ultimate 3000 system employs a forced air column thermostat, the Thermo Scientific Vanquish
thermostated column compartment
(V-TCC) allows the instrument to
monitor and adjust fan speed to operate in still air or forced air modes.
LAB Worldwide  July 2019

5 A) Method transfer for acetaminophen impurity analysis (Figure 2) from conventional HPLC to a
modern UHPLC system with sample solvent mismatch (sample dissolved in methanol). B) Influence of
the injection volume on the modern UHPLC system.

The still air mode minimizes the
dissipation of frictional heat from
the column and maintains a homogeneous temperature in the radial
direction across the column intersection. While this provides the
greatest levels of efficiency when
frictional heat is present, the axial
heat gradient from the column inlet
to the outlet is greater (close to 10 °C
here), resulting in a higher average
column temperature than in the Ultimate 3000 system. In addition to
the adjustable fan speed, the active
mobile phase pre-heater in the
V-TCC can be set to a lower temperature than the column compartment
temperature. This enables to compensate for the friction-generated
heat by lowering the temperature of
the mobile when entering the column. The near-perfect match of the
retention times with the method
adapted on the active eluent
pre-heater even improved peak
resolution, as illustrated in Figure
4B.
The last example (Figure 5)
demonstrates a solvent mismatch by
insufficient mixing in front of the
column, which can occur with the
4-aminophenol peak in the impurity method illustrated in Figure 3, for
example. According to the US Pharmacopeia-based method description, the sample is injected in a vehicle of pure methanol, while the
mobile phase composition in the
initial isocratic step is as weak as
1:99 (v/v) acetonitrile/water. If the
mixing of the recommended 5 µL
injection volume with the surround-

ing mobile phase is insufficient, this
can result in severe peak distortion.
Figure 5B shows the positive effect
of a smaller injection volume on the
peak shape. If the method fully passes the SST with the 1 µL injection
volume and this change is clearly
documented, the new method can
be used with GLP compliance and
would not require re-validation. The
other possible solution is modifying
system fluidics between the sample
injector and column. This would
however likely require a complete
re-qualification of the system in a
regulated environment, even if the
SST passed on the modified system.
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Cell Culture Microbioreactor

For Clone Selection

UV-Visible Spectrometer

Monitoring Dispersion
Experiments in Real Time
With its Flow-UV inline UV-Visible spectrometer Uniqsis would like
to set a new benchmark for real-time dispersion and nanoparticle
distribution and agglomeration experiments. Designed for use with
almost any commercially available flow chemistry system, Flow-UV
allows dispersion experiments to be monitored in real time so that
product collection can be controlled according to the onset and
decline of steady-state conditions.
It also provides a useful indication that steady state is maintained
consistently throughout a continuous flow-through process.
UV-Visible measurements can also be particularly significant for
nanoparticle distribution and provide information about particle
size and whether agglomeration is occurring.

The new generation of ambr 15 cell culture automated microbioreactor system by Sartorius Stedim Biotech (SSB) is the successor
to the well-established ambr 15 cell culture system, proven in the
industry to significantly reduce cell line development timelines and
increase lab productivity. According to the company the new system
offers increased flexibility and expanded capability for clone selection, media and feed optimization and early process development
work. The ambr 15 cell culture Generation 2, based on SSB’s
gold-standard ambr technology, replicates laboratory-scale bioreactor performance at the microscale (10-15 mL) and controls up to
48 single-use bioreactor cultures in parallel.
As it says in a current press release, its new design incorporates
novel features to provide greater process flexibility, expands the
system’s functionality and allows more applications to be investigated. In addition, a new ambr clone selection software, included
as a one-year license, provides simplified, streamlined multivariate
data analysis for faster, more consistent cell line screening and
ranking. Selection of clones, media and feeds can be performed
under perfusion mimic conditions using new functionality to bleed
large volumes of culture and quickly remove spent media from the
ambr 15 microbioreactors. The flexible workstation layout and an
expanded tip bin capacity provide greater operator walk-away time.

Gerstel Pyro performs automated pyrolysis of 40, 80, or 120 samples in combination with the Gerstel Multi Purpose Sampler (MPS)
robotic. Pyro performs pyrolysis up to 1000 °C. The unique Smart
Ramped Pyrolysis (SRP) technique provides additional information
on polymer mixtures with minimal method development time and
sample consumption.
Other techniques supported by Pyro include fractionated pyrolysis; solvent venting combined with pyrolysis; Evolved Gas Analysis (EGA); and derivatization combined with pyrolysis. Thermal
desorption prior to pyrolysis enables the determination of volatile
compounds; purging these from the sample results in a clean pyrogram that is easy to interpret. Solvent venting can remove water
prior to pyrolysis. Pyro is controlled using the Maestro software or
integrated with the GC/MS software.

// Phone +49-551-308-4028
LAB Info: More on lab-worldwide.com: Sartorius Stedim Biotech

// Phone +49-208-765030
LAB Info: More on lab-worldwide.com: Gerstel

Microplate

LC/MS System

The Protein Crash technique used by the Porvair Sciences P3 microplate is highly effective at removing proteins from biological
samples prior to analysis.The P3 microplate works by denaturing
the protein upon addition of solvents such as acetonitrile or methanol. The proteins “crash” or precipitate out of solution to forms
large sticky globules that are then trapped on an open-pore structure
filter. Underneath this filter is a highly hydrophobic filter which
retains all liquids above it. When a vacuum is applied to the P3
microplate, the liquid containing the analytes of interest is efficiently drawn through the filter and into a collection plate below
leaving behind unwanted proteins that can interfere with downstream applications.

Agilent Technologies has announced a range of new products designed to deliver improved analytical and business outcomes for
laboratories involved in a variety of analytical pursuits, including
food testing, environmental screening, and metabolomics research.
The centerpiece of the announcement — the new Agilent 6546
quadrupole time-of-flight LC/MS system — gives analysts the ability to acquire high-resolution data across an unprecedented dynamic range. This innovative instrument includes the Q-RAI (Quadrupole-Resolved All Ions), a data-independent acquisition mode
which reduces the complexity of MS/MS spectra while maximizing
the accuracy and quality of the data acquired.

// Phone +44 1978 661144
LAB Info: More on lab-worldwide.com: Porvair Sciences

// Phone +1-408-345-8886
LAB Info: More on lab-worldwide.com: Agilent Technologies

Removing Proteins from
Biological Samples
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// Phone +44-845-864-7747
LAB Info: More on lab-worldwide.com: Uniqsis

Pyrolysis

Automated Pyrolysis System

New Mass Spectrometry
Solutions
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Mass Spectrometer for Biopharmaceutical and Academic Research Laboratories

Analysis of Proteins Within Complex Matrices
A new compact, benchtop mass spectrometer enhances the product
portfolio of Thermo Scientific. The Orbitrap Exploris 480 combines
proven technology, advanced capabilities and intelligence-driven
data acquisition strategies for rigorous, high-throughput protein
identification, quantitation and structural characterization of biotherapeutics and translational biomarkers, as stated in a press release. The system provides enhanced quantitative performance
across label-free and tandem mass tag (TMT) experiments, as well

as access to new Thermo Scientific Sure Quant methods for ultra-sensitive targeted protein assays. This combination allows researchers
to conduct rapid, multiplexed analysis of proteins within complex
biological matrices. With a smaller footprint than previous generations, the new system maximizes laboratory bench space while maintaining high-resolution, mass accuracy and spectral quality.
// Phone +1-866-356-0354
LAB Info: More on lab-worldwide.com: Thermo Fisher Scientific

Ultra-low-temperature
Freezer

More Climate
Friendly Cooling

By using climate neutral refrigerants like R-290 and R-170 the
new ULT-Freezer of Binder is not
only environmentally friendly
but also highly energy efficient.
The Global Warming Potential
(GWP) of freezer with these refrigerants is negligibly low,
namely three for propane and six
for ethane. For comparison,
there are still devices on the market and in use, which refrigerants have GWPs of up to 13 400.
Besides a much greener footprint, the freezer also has a low
energy consumption of 8 kWh/d.
According to Binder most similar
models need up to 20 kilowatt-hours per day, older devices
even more. Also there is the option to choose a water-cooling
system to use the waste heat for
room heating and therefore save
energy. Another useful function
is the combination of electromechanical doorlock and num pad
for an easy opening and securing
of the freezer door.
// Phone +49-7462-20050
LAB Info: More on lab-worldwide.com: Binder

Lifetime test
accomplished

www.memmert.com

KEEP COOL.
WE CARE

www.atmosafe.net

The
T humidity chamber HCP is the lean climate chamber with full
p
performance
with reliability, safety and comfort. Ideal for lifetime
t
testing
and 85/85 testing.
MEMMERT CLIMATE CHAMBERS: HUMIDITY CHAMBERS HCP | CLIMATE CHAMBERS ICHeco
M
CONSTANT CLIMATE CHAMBERS HPP | ENVIRONMENTAL TEST CHAMBERS CTC/TTC
C
100% ATMOSAFE. MADE IN GERMANY.

LAB Worldwide  July 2019

|

Products and Innovations  LAB Worldwide 3

Pipetting

Repetitive Pipette with Touchscreen Operation
With its new Handy Step touch Brand would like to bring all the advantages of touchscreen efficiency into the laboratory. Its user interface (UI) was inspired by smartphones and uses self-explanatory,
easily understood symbols. According to Brand attaching tips is as
simple as inserting the tip and initiating automatic locking with a tap
of your finger. With electronic tip ejection, removing tips is just as
easy: simply tap on the display screen, confirm with the press of a
button, and the tip is ejected. A press with the index finger operates
the Step button, minimizing the risk for RSI (Repetitive Strain Injury
Syndrome), the company states. With the integrated Favorites function, complex processes can be saved to avoid repetitive programming.
Once a defined process is saved as a favorite, the user can access it
again and again. The Handy Step touch S model offers an extended
range of functions, for increased flexibility in the laboratory. In addition to the standard Handy Step touch modes “Multi-Dispensing”,
“Auto-Dispensing” and “Pipetting”, the Handy Step touch S also includes “Sequential Dispensing”, “Multi-Aspiration” and “Titration”
modes.
// Phone +49-9342 808-0
LAB Info: More on lab-worldwide.com: Brand

Protein Analysis

Laboratory Automation

Fully Automated
Fluorescence Imaging

Sample Preparation for
Clinical Biochemistry

Biological systems and cellular processes are inherently complex
due to the interaction of thousands of proteins involved in proper
functioning of the entire organism. Thus, an in-depth analysis of
biological systems requires the examination of a plethora of parameters in order to decipher the underlying principles. Currently
available techniques can provide only a very limited perspective on
the complexity of biological systems. Miltenyi Biotec’s new Mics
(multiparameter imaging cell screen) technology overcomes these
limits as it allows the microscopic analysis of an unprecedented
number of proteins or other antigens on a single sample. It enables
the simultaneous analysis of hundreds of markers on a single sample based on fluorescence microscopy. It uses the principle of iterative staining with different fluorochrome-conjugated antibodies
to acquire microscopy data for a multitude of parameters without
harming the sample. The Macsima Imaging Platform from Miltenyi
performs a fully automated iterative fluorescent staining, imaging,
and signal erasing process, using multiple fluorochrome-conjugated antibodies per cycle. A harmonized portfolio including Miltenyi’s
range of validated antibodies, specifically designed disposables,
and the software ensure a failure-free automated process. Resulting
image stacks can then be analyzed on the fly, even when the iterative process is still running. Basic and biomedical research, specifically drug-target and biomarker discovery as well as deep phenotyping, will be the major fields of application. Based on a revolutionary technology, this platform enables the simultaneous analysis of an unprecedented number of markers in a single sample,
even on a desired sample area. Various fixed sample types can be
used as starting material.

Clinical laboratories
play a vital role in
the healthcare industry as about 80%
of the clinician’s diagnoses are based
on laboratory analysis with a range of
tests carried out on
clinical specimens,
to obtain information about the
health of a patient to
aid in diagnosis, treatment and prevention of disease. These departments commonly perform automated quantitative tests on
serum or plasma patient samples for a wide array of substances
including lipids, blood sugar, enzymes and hormones. The recent
introduction of an SP Scientific's EZ2 centrifugal evaporation system for clinical biochemistry sample preparation has provided this
particular hospitals laboratory staff with considerable advantages
compared with the manual dry down evaporation methods previously used. Using the EZ-2 evaporator the Clinical Biochemistry
department has been able to set-up a suite of automated methods
whereby the user simply loads samples, selects the appropriate
solvent removal method and presses start. Proprietary technology
on the EZ-2 allows the instrument to stop by itself at the end of
evaporation process. This frees up staff time to do more productive
work and has increased throughput of the laboratory.

// Phone +49-2204-8306-0
LAB Info: More on lab-worldwide.com: Miltenyi Biotec

// Phone +44-1473-240000
LAB Info: More on lab-worldwide.com: SP Scientific
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Screw-Cap Tubes

Environmental Label for Sustainable Sample Storage Products
tory products. The environmental impact of laboratories is enormous. Through smarter purchasing, organizations and individuals
can significantly reduce their environmental impact. By providing
third-party verified information on a product’s energy consumption,
water use, and end-of-life, manufacturers with an ACT label empower purchasers to consider sustainability alongside performance.

Micronic has joined an elite group of manufacturers committed to
product transparency and sustainable procurement. Two of Micronic’s most popular 2D Data-Matrix Coded Screw-Cap Tubes for Sample
Storage, the 1.40 mL and the 4.00 mL, have received an ACT label.
ACT is the first environmental impact factor label for laboratory products, developed by the non-profit My Green Lab. ACT — which stands
for accountability, consistency, and transparency — is designed to
provide critical information on the environmental impact of labora-

// Phone +31-320-277077
LAB Info: More on lab-worldwide.com: Micronic

Multi Adapter

For High
Temperatures

Internet of Things digital transformation
Prevention using smart technology:
all process-relevant data of your safety storage
cabinets - mobile and in real time.

Manufactured from solid aluminium, the Drysyn Multi-M
high temperature adapter was
originally designed by Asynt for
a customer who is now successfully undertaking novel nanoparticle synthesis reactions in parallel that require solution temperatures of up to and over 400 °C.
With high temperature hotplate
stirrers being generally much
larger than those considered as
“standard”, the new adapter plate
ensures that the Drysyn Multi-M
loaded with 3 x 250 ml round
bottomed flasks can be accurately and securely positioned. Iif a
solution temperature above
around 280 °C level is required
Asynt recommends the use of a
high temperature hotplate stirrer
such as the IKA HS7. This unit is
capable of 500 °C and works perfectly with the new Drysyn Multi-M high temperature adapter
allowing parallel experiments to
be set-up and used in a secure
central position.
// Phone +44-1638-781709
LAB Info: More on lab-worldwide.com: Asynt

LAB Worldwide  July 2019

Ventilation
monitoring

Gas sensor

Level
monitoring

Info Scan

Temperature
monitoring

Supply container

Door locked

Database

Augmented Reality

Display of
cabinet information

Video on
MyDÜPERTHAL

Learn more at:

www.dueperthal.com

MyDÜPERTHAL, Cabi2Net, Smart Control and networkable safety storage cabinets
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New Website for Pesticide Analysis

Standard Preparation

96 Channel Pipette

Increasing Throughput
Researchers at the University of North Texas (UNT) are using Integra’s Viaflo 96 electronic pipette to increase the throughput of their
ELISA, Luminex and flow cytometry workflows. “We conduct a lot
of multiplexed analysis of protein and RNA biomarkers, and this
requires precise pipetting”, said Professor Brian McFarlin of the
UNT. When he had to analyse over 2,000 samples for a study once,
he needed to reduce the amount of manual pipetting. “I came across
the Viaflo 96 at a biomarker conference and, after seeing the ability to change the modules to have different volumes, I knew it was
just what I needed. We use Integra pipettes for all of our liquid transfer work; not only has our throughput increased tremendously,
saving a lot of time, but the performance of our assays has improved. Our results are much more reproducible and there is a reduced risk of error,” concluded Brian.
// Phone +49-6409-81999-15
LAB Info: More on lab-worldwide.com: Integra Biosciences

To protect consumers from pesticide residues, strict laws regulate
the maximum residue level (MRL) of pesticides present. For regularly monitoring, the MRL is analyzed by liquid or gas chromatography coupled with mass spectroscopy. The substances are identified and quantified by comparing the sample extract to a calibration
standard solution. A major source of error in preparing calibration
solutions are pipetting and the use of volumetric glassware. This
source of error can be eliminated by switching to gravimetric solution preparation. As the company Mettler Toledo states, preparing
standard solutions gravimetrically offers a higher accuracy, minimizes variability and increased throughput.
A new application page of Mettler Toledo provides advice for both
traditional volumetric and gravimetric workflows. All information
is available on one easy-reference page to be found on the webpage
"Pesticide Residue Testing — Accurate Standard Preparation". The
page gives information on regulations for different world regions,
and why gravimetric standard solution preparation helps to overcome the variability in volumetric workflows.

Solar Powered Digital Burette

Sundriven Titration

A new generation of objectives promises to improve quality of microscopy. The X Line objectives of Olympus are made via a new
polishing technique which enables the company to produce ultra
thin lenses that overcome the traditional trade-off between numerical aperture (NA), flatness and chromatic correction. Traditional
lenses force manufacturers to choose to optimize either image flatness or chromic aberration or the NA, which contributes to bright
and high-resolution images. Olympus’ X Line objectives negate this
trade-off by their own account — delivering images where each of
these three pillars of quality is as solid as the others. The resulting
high and uniform image quality across the entire field of view (FOV)
benefits accurate diagnoses, large FOV imaging, multicolor imaging, image stitching and quantitative image analysis, as Olympus
states.

A novel solar powered digital
burette is supposed to ensure
that the term “sustainable” is
related directly to work in the
laboratory. This claim is fulfilled
because the Solarus by
Hirschmann is powered exclusively using photovoltaic. Power
is supplied via the solar cell at
the rear. Charging and changing
of batteries, excessive stand-by
costs or returning the unit for
replacement of lithium cells are
therefore a thing of the past, as
the company states.
Different than a traditional
electronic burette, Solarus exploits the advantages of solar technology: comfortable, simple,
environmentally friendly, inexhaustible and free. Use of superior-quality solar cells ensures a reliable power supply at all times,
even where lighting conditions are restricted in the laboratory,
writes the company in a press release.
Additional advantages of the self sustaining device are: Easily
replaceable valves, individual calibration with “Quick-Cal” and permanent storage of the manufacturer’s calibration. These features
mean that Solarus can be adapted rapidly and flexibly. According
to Hirschmann, the vivid digital display prevents meniscus reading
errors and is always clearly legible, regardless of the viewing angle.
The handwheels with a soft touch surface are ergonomically optimised for particularly precise control.
The solar powered burette Solarus is available in a 10 ml, 20 ml
and 50 ml version. Thanks to its innovative technology, the Solarus
10 ml enables titration of the smallest volumes with an indicating
range of 10 μl to 99.99 ml in 10 μl graduations. The ejection unit
with a fine tip is supplied as a standard component.

// Phone +49-40-23773-0
LAB Info: More on lab-worldwide.com: Olympus

// Phone +49-7134-511 -0
LAB Info: More on lab-worldwide.com: Hirschmann

// Phone +41-44-9442211
LAB Info: More on lab-worldwide.com: Mettler Toledo

Next Generation Objectives

Ultra Thin Lenses for Microscopy
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Data Analysis

New Software for Multivariate Data Analytics

Sartorius Stedim Biotech (SSB) announced the new Simca 16 software
for multivariate data analytics is available from its subsidiary Sartorius Stedim Data Analytics. The updated Simca focuses on delivering
a complete data analysis experience, from data organization through
to data-driven decision making, supported by multivariate models
for single and multiblock analysis.The new software has enhanced
functionality features which will save time for expert users, as well
as those new to multivariate data analysis. Usability improvements

Handheld Raman Aanalyzer

Raman Easy to
Perform

provide novices with an intuitive introduction to Simca and existing
users with superior plot interactivity and quick raw data visualization
capabilities. The new data analytics software also includes a wizard
that adapts to users’ modelling objectives (rather than focusing on
which algorithm to use) and guides them through set-up, making
the initial steps of creating each model easier.
// Phone +49-551308.3324
LAB Info: More on lab-worldwide.com: Sartorius Stedim Biotech

Worldwide
success

For more than 50 years we have been supplying our laboratory
products to customers all over the world.
Users in numerous scientific, research and special laboratories
have been enjoying the benefit of the variety, precision, longevity
and reliability of our products.
A tight-knit web of agencies and distributors worldwide ensures
a local presence to customers. GFL Laboratory devices are used in
more than 150 countries worldwide.
Deep Freezers

Rigaku Analytical Devices presented its next generation
1064 nm handheld Raman analyzer — the Rigaku ResQ CQL
Based on the combination of an
award-winning platform and
proven performance, this analyzer offers first responders, border
protection and law enforcement
an advanced method for identifying potential threats, in an improved tactical form factor. The
improved ergonomics, analytical
performance and sample presentation of the analyzer makes it
even easier to perform chemical
analysis of powders, liquids, gels
and mixtures — even in non-visible amounts. With the utilization of 1064 nm Raman technology, users are able to reduce
sample fluorescence and identify
colored substances or scan
through colored packaging. An
on-board 5 MP camera for imaging, colorimetrics analysis, or
barcode scanning is available.
// Phone +1-781-328-1024
LAB Info: More on lab-worldwide.com: Rigaku Analytical
Devices
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Touch the limits with Dunn Labortechnik
Cellular Biomechanical Systems
Study the effects of tension,
compression and shear stress
on 2D and 3D cell cultures.
Also for tissue engineering and
high-throughput applications.

Humidity chamber

Climate Simulation

Visit our booth at the ESB 2019
(25th Congress of the European Society of Biomechanics)

8th - 10th July, 2019, University of Vienna, Arcade Court, Austria
Dunn Labortechnik GmbH · Thelenberg 6 · D-53567 Asbach
Tel. +49 (0) 26 83 / 4 30 94 · info@dunnlab.de · www.dunnlab.de
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Find more information on
products and news online at
12990

www.lab-worldwide.com
The new climate chamber HCP from Memmert offers the full range
of comfort, reliability and safety. Thanks to active humidity control
from 20% to 95% rh and homogeneity of temperature and humidity over the entire interior, it is ideally suited for environmental
testing, environmental simulation, accelerated service life tests
and 85/85 tests according to IEC 60068-2-67 and IEC 60068-2-78.
It has a temperature range up to +90 °C and comes in four model
sizes (56 to 241 l volume). Double doors are standard. This prevents
of contamination and drops or rises in temperature, and at the same
time gives an optimal view of the sensitive chamber load through
wide-area heated inner glass door. To ensure that environmental
tests and accelerated life tests such as 85/85 tests run reliably and
safely, the humidity chamber HCP offers a range of comfort functions: Standard feed-through on the rear panel, an optional battery-buffered control cockpit, process runtime starts with setpoint
function only when the setpoint temperature is reached, alarm
messages can be sent via e-mail or SMS with optional mobile alert.

is a brand of

// Phone +49-9122-925-0
LAB Info: More on lab-worldwide.com: Memmert

Digital microscope

Protein Observation

Dunn Labortechnik presents the new digital microscope Crys-Camplus from Art Robbins Instruments to observe and document protein crystals with visible and UV-light. The device is modular, contains a 6Mpix camera and it is possible to obtain customized configurations to add polarization or fluorophore filters. The system is
available with one or two objectives and a 5x, 10x or 15x resolution.
The visual and UV-images can be shown side-by-side for any well
and a scoring function to compare wells of interest is integrated,
which allows a quick observation of images or sets of images taken
on different days. The magnification and position of the well in each
viewing window can be synchronized for easy comparison. Multi-seat software licenses allow all users to view images from any
computer. The microscope is compatible with all SBS format plates,
LCP slides, Linbro, and VDX plates and also works in a cold room.

Laboratory blender
MIXOMAT mini
for containers up to 2 litres

// Phone +49-2683-43094
LAB Info: More on lab-worldwide.com: Dunn Labortechnik
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Water Baths

Regular Temperature Applications in the Laboratory
Users place high demands on modern water baths in terms of functionality and
reliability. Above all, a water bath must be trouble-free and low-maintenance in everyday operations. For this reason, Julabo does not only count on proven functions in the new Pura series of water baths,
but particularly also on simple, intuitive operation and high material and component quality. The result is functional and high-quality water baths that facilitate regular temperature applications in
the laboratory the company states. Thanks to their durable design,
they can withstand permanent loads. In addition to their high quality, ease of use and easy-to-read display, Pura water baths offer a
number of functions and features that enable efficient use in the
laboratory. These include, among other things, an integrated timer and specially designed edge surfaces, which automatically drain
condensed fluid back into the bath. Another feature is the included,
removable platform. Sample containers, which are placed on the
platform, are fully immersed and thus optimally tempered.
Operating the water bath is straightforward, and the bright, easy to
read white LED display can easily be read – also from a distance.
// Phone +49-7823-510
LAB Info: More on lab-worldwide.com: Julabo
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Visit our
website
Explore …
… the whole spectrum of Laboratory Analytics worldwide.
www.lab-worldwide.com
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