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Whatʼs up in 2019?
After an eventful laboratory trade fair year 2018 with Analytica and Achema,
there is hardly any time to relax, because 2019 will have some show highlights
as well. It ranges from “old-time favourite” events such as Pittcon in Philadelphia,
Arablab in Dubai or Forum Labo in Paris to newly established events such as
Analytica Africa, which will take place in Johannesburg in July. This youngest
member of the “Analytica family” is considered to anchor the laboratory and
analytical technology on the African continent for the long run, similar to what
Analytica China successfully demonstrated in Shanghai more than ten years
ago. You can read more about Analytica China and the analysis industry there in
our interview with Exhibition director Susanne Grödl on page 16.

LAB Event

“ Meet us at some of

the big shows in 2019,
like Pittcon, Arablab
or Analytica Africa. ”

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

Continuous monitoring is crucial for many activities in high-risk working
environments such as laboratories. Especially when handling hazardous
substances, optimal monitoring offers a great safety advantage for the employee. Mobile phones can now also be used to monitor the operating status of safety cabinets. What this means for the user can be read from page 28.
D R . I L K A O T T L E B E N , ilka.ottleben@vogel.de

The gaming industry is leading the way: Virtual realities are “en vogue”. But
even business applications, combinations of VR glasses and software packages,
are no longer exotic. More and more companies rely on virtual environments for
their services. Two representatives of the start-up Realworld One explained us
during their visit to our editorial office what VR applications can achieve in the
laboratory. Why, for example, a virtual community makes sense for science,
they pointed out in the LP exclusive interview starting on page 20.

CANDOR – Originator of
LowCross-Buffer®
– innovative solutions
– highest quality standards
– expert technical support
for optimizing reliability
of your immunoassays

M A T T H I A S B A C K , matthias.back@vogel.de

Food safety is one of the central problems in many regions of the world; contaminated soil or dirty water can lead to contaminated food. In some cases, however,
there are also unsafe production processes, as the example of refined edible
oils shows in which undesirable by-products can arise (starting on page 32).
Here, automated laboratory analysis in particular can help to improve manufacturing processes and ensure food safety.

CANDOR Bioscience GmbH

D O R I S P O P P , doris.popp@vogel.de
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LAB Recommendation

Marc Platthaus, Editor-in-chief

CELLS

The centrifugation of cells during cell harvesting is time-consuming and can lead to
complications. This centrifugation step can
be avoided with a new approach that requires only a filtration. Read about the advantages this offers in antibody production.
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More Knowledge!
Website brings information and entertainment // Whether cells, liquids or
samples of other kind — the website www.eppendorf.com/pipetting brings
worth knowing to a multiplicity of laboratory work. With videos, games or
tutorials every laboratory employee can further educate himself.
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1 Information at your
fingertips: Nowadays we
look for our information
mostly online, also for
laboratory topics. It is
difficult to find reliable
and trustworthy content.
This has now come to an
end, because you will find
educational, exciting,
interesting and entertaining information on the
topics pipetting, cell
culture and centrifugation
on our Handling Solutions
website.
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2 Pipetting facts: Learn
more about the background of pipetting,
calibration and how you
can work more ergonomically in the laboratory.
Save time by using the
right pipettes and learn
how to master challenging liquids with our
application-oriented tips
& tricks.

LAB Info

about the Company:

EPPENDORF
Eppendorf is a life sciences company that develops, produces and sells
systems for use in laboratories worldwide. The product range includes,
for example, pipettes and automatic pipettors, dispensers, centrifuges and
mixers as well as consumables such as reaction vessels and pipette tips.
Contact:
Eppendorf Vertrieb Deutschland GmbH
Peter-Henlein-Straße 2
50389 Wesseling-Berzdorf
Telefon +49-2232-418-0
E-Mail: vertrieb@eppendorf.de
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3 Stories beyond products: Follow stories
about current and
exciting research topics, entertaining and
imparting knowledge.

4 Pipetting Ninja: Test your knowledge about pipetting
or challenge your colleagues to games of skill.

5 Entertainment: Comics
taken from everyday lab
work will amuse you and
your colleagues.
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LAB Summary

Dr. Ilka Ottleben, Editor

QUESTIONS OF LIFE

Is it in the genes, the diet, our lifestyle or environmental
influences how old we become? According to recent research
results at the German Cancer Research Center (DKFZ) in Heidelberg, it is mainly due to a single molecule — a protein called
TXNIP — how long the lifespan of an organism, whether fly
or man, is. These and other exciting news from the world of
science and management you will find here.

QUANTUM CHROMODYNAMICS

K Computer Predicts Exotic
Di-Omega Particle

Source: Keiko Murano

TOKYO/JAPAN — Japanese scientists used one of the most powerful computers in the world to predict a new type of dibaryon.
Studying how these elements form could help scientists understand
the interactions among elementary particles in extreme environments such as the interiors of neutron stars or the early universe
moments after the Big Bang. The Hal QCD Collaboration, made up
of scientists from the Riken Nishina Center for Accelerator-based
Science and the Riken Interdisciplinary Theoretical and Mathematical Sciences (i-Thems) program, together with colleagues from a
number of universities, used an approach based on complex simulations of quantum chromodynamics using the K computer.
Particles known as baryons — principally protons and neutrons
— are composed of three quarks. A dibaryon is essentially a system
with two baryons. There is one known dibaryon in nature — deuteron. The group, in work published in Physical Review Letters, has
now used powerful theoretical and computational tools to predict
the existence of a “most strange” dibaryon, made up of two “Omega
baryons” that contain three strange quarks each. They named it
“di-Omega”.
ott

Image of the di-Omega
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Textile Bioreactor Converts Waste
into Biogas and Bioethanol
BORÅS/SWEDEN — A
multi-year collaboration
between
researchers
within Resource Recovery
at the University of Borås
and a textile manufacturing company has resulted
in a new type of reactor
made of a textile material. The reactor transforms different kinds of
waste into new products,
Doctoral student Alex Osagie
such as biofuel.
Initially the research works to improve the technology
team specified the re- around the textile reactor.
quirements for the reactor. In addition to low weight, it must still have the proper properties, such as being impermeable and able to withstand different
substances, such as the chemicals and microorganisms that will
work in the reactor. Externally, it must handle different kinds of
weather and climates, and it must have a long life span.
Since the prototype stage at the University of Borås and the development of different models and sizes at the partner company
FOV Fabrics AB, the reactor has been introduced in several countries
worldwide, mainly for the production of biogas. The textile reactor
can be fed with different types of material depending on what is to
be produced. In ethanol production, sugar is added. Then the scientists use yeast for a fermentation process. And for biogas production they supply different kinds of waste. In this case they use microorganisms that handle acid-poor conditions in the digestion
process.
Technically, the textile reactor can be of great importance to the
processing industry. The installation time is short, textile reactors
can be used in any kind of space, both small and large, and they are
perfect for testing new applications. They provide a great deal of
flexibility, the scientists claim.
ott

OXIDATIVE STRESS

The Molecule that Controls Our
Life Span
HEIDELBERG/GERMANY — Oxidative stress causes cells and
entire organisms to age. If reactive oxygen species accumulate, this
causes damage to the DNA as well as changes in the protein molecules and lipids in the cell. The cell ultimately loses its functionality and dies. Over time, the tissue suffers and the body ages. But in
fact, reactive oxygen species do more than just damage the body.
For example, they are essential for the T-cells of the immune system
to become active. Researchers of the German Cancer Research
Center (DKFZ) have now discovered the key regulator that is responsible for shifting the sensitive balance from vital to harmful amounts
of reactive oxygen molecules and thus accelerating the aging process: A protein molecule called TXNIP (thioredoxin-interacting
protein). This protein seems to control the life span of an individual — from the fly to the human being.
ott
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Management
and Science

CIRCULAR ECONOMY

DISCOVER NEW SOLUTIONS FOR LIQUID CHROMATOGRAPHY
NEW UHPLC COLUMNS FOR ANTIBODY SEPARATION

ADVANCED GPC/SEC SOLUTIONS FOR POLYMER ANALYSIS

HILIC, RPC, IEC, HIC & SEC BIOPOLYMER ANALYSIS

HIGH CAPACITY PROTEIN A/L, IEC, HIC & MIXED-MODE MEDIA

TO FIND OUT MORE ABOUT OUR SOLUTIONS FOR SEC/GPC, HPLC, UHPLC AND DOWNSTREAM PROCESSING TALK
TO ONE OF OUR SEPCIALISTS +49 6155 7043736

OR CHECK OUT OUR WEBSITE AT WWW.TOSOHBIOSCIENCE.DE
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BIOSCIENCES

MEMORANDUM OF UNDERSTANDING

Mechanism for ALS Disease
Discovered

Clumps of SOD1 protein (coloured brown) in the nerve cell that handle
the body’s motor functions. The image comes from an ALS patient
lacking mutation in SOD1.

UMEÅ/SWEDEN — A mechanism for how the disease ALS, Amyo
trophic lateral sclerosis, evolves has been discovered at Umeå Uni
versity, Sweden. The discovery concerns how proteins with a defect
structure spread the deformation to other proteins. The discovery
can open up for novel pharmaceutical developments in the future.
Johan Bergh, doctoral student at the Department of Medical Bio
sciences at Umeå University, said that the team was able to identi
fy two different types of protein aggregates with different structures
and propagation abilities. One type gave rise to a more aggressive
disease progression, which showed that these aggregates are the
driving force in the development of ALS. Together with the ALS
group at Umeå University, Johan Bergh has developed a method of
investigating protein aggregates formed in ALS. With this new
method, it has then been possible to identify the particular protein
aggregates that are driving in the emergence of ALS.
The protein that has been targeted is superoxid dismutas1,
SOD1. It has long been known that mutations in that protein can
cause ALS. The goal of the research team was to investigate the way
in which the protein contributes to the disease.
ott

LIGHT-CONTROLLED MOLECULES

Discovery Could Enable Recycling
of Non-Recyclable Plastics
BERLIN/GERMANY — Robust plastics are composed of molecu
lar buildingblocks, held together by tough chemical linkages. Their
cleavage is extremely difficult to achieve, rendering the recycling
of these materials almost impossible. A research team from the
Humboldt University of Berlin developed a molecule, which can
drive or reverse specific chemical reactions with light of different
colors. This enables making and breaking of connections on the
molecular scale, even if they are exceptionally strong. The discov
ery paves the way for the development of novel recycling methods
and sustainable materials. Lightdriven recovery of individual mo
lecular buildingblocks has great potential to enable recycling of
yet nonrecyclable plastics without compromising on color, qual
ity, or shape. The study of the two first authors Michael Kathan and
Fabian Eisenreich was recently published in Nature Chemistry.ott
12

NEW DELHI/INDIA — The Indian Government has approved a
Memorandum of Understanding (MOU) between India and Indo
nesia on Scientific and Technological Cooperation. The MOU was
signed by Dr. Harsh Vardhan, Minister for Science, Technology and
Earth Sciences and Mohamad Nasir, Minister for Research, Tech
nology and Higher Education, Indonesia. Signing of the MOU will
open a new chapter in bilateral relations as both sides will now
leverage complementary strengths spurred by a significant conver
gence of mutual interests in science and technology. Amongst
others, information and communication technology; marine sci
ence & technology; life sciences (including biotechnology, agricul
ture and biomedical sciences); energy research; water technologies;
space sciences, technology and applications and applied chemistry
were identified as potential areas for immediate collaboration. ott

TRADE SHOW

ASTM International Sponsors
Arablab 2019 in Dubai
WEST CONSHOHOCKEN/
USA — In September ASTM
International, a global stand
ards organization, announced
that it is a supporting partner
of Arablab 2019. The trade
fair will take place on March
1214 at the Dubai Interna
tional Convention and Exhibi
tion Centre.
Arablab is considered one of
the largest trade shows for
laboratory science and instru
mentation in the Arab world,
with an expected 10,000 visi With an expected 10,000 visitors
tors from over 100 countries. from over 100 countries, Arablab
More than 1,000 exhibitors is considered one of the largest
will be in attendance, show trade shows for laboratory science
casing the newest technolo and instrumentation in the Arab
gies from laboratories world world.
wide.
A variety of industries in which ASTM International has standards
will be represented at Arablab 2019, including forensics and secu
rity, robotics and automation, material testing, nanotechnology,
petrochemicals, and more. “ASTM International is pleased to be a
supporting partner of this global event,” according to Nick Ecart,
the organization’s director of business development for Europe,
Middle East, and Africa. “We look forward to Arablab each year as
it allows us the opportunity to work with laboratories worldwide to
educate industry professionals on the value of ASTM International’s
highquality standards and services.”
ASTM International supports several events in the Gulf region
each year, including Adipec, the World Heavy Oil Congress & Ex
hibition, Project Qatar, the Oman Downstream Exhibition & Con
ference, and the Annual Quality Assurance for Sustainable Con
struction Materials Conference and Workshop.
ott
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India and Indonesia: Scientific
and Technological Cooperation
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ANALYTICA ANACON INDIA

Source: Messe München

Visitor Record for Laboratory
Trade Show in Hyderabad

HiClass in the lab
– globally!

Traditional Lamp Lighting to kick-off the shows.

HYDERABAD/INDIA — With 9,641 visitors and 261 exhibitors,
Analytica Anacon India, India Lab Expo and Pharma Pro & Pack
Expo has chalked up the best-ever result in its decade-old history
and surpassed all expectations. In view of the new record figures,
Dr. Reinhard Pfeiffer, Deputy CEO of Messe München, stated: “We
are pleased with the positive results and with the positive feedback
from our exhibitors on the quality of attendees. As an example,
large delegations from the Pharmaceutical Manufacturers Association and the Indian Drugs Manufacturers Association attended.
We have reinstated our position as the most important innovation
platform for the industry. The entire value chain of the laboratory
can be seen at Analytica Anacon India and India Lab Expo, and that
in fact tailored to the Indian market.”
The highlight of the event in September 2018 was once again the
Business matchmaking at the Buyer-Seller Forum. A total of 912
face-to-face meetings took place in three days at the important
networking platform. Dr. Atul Kolte, Group Leader at Hetero
Healthcare Limited shared: “This is indeed a great platform for the
industry where we received useful information about various technologies and instruments on a single platform.”
Visitors at Analytica Anacon India had the opportunity not only
to find out about the latest products, technologies and innovations,
but also to exchange views with experts. The Analytica Anacon
conference which took place on the opening day focused on Advances in and Analytical Solutions for Life Science Research, where
industry stalwarts shared deep comprehensions about the state-ofthe-art development in the Analytical industry. The esteemed
speakers deliberated upon topics including Evolution of Life Sciences, role of advanced analytics, new methods for biomolecular imaging, advanced analytics for biosimilar development addressing
safety and efficiency concerns and many others.
The Smart Lab Summit, which took place on the second day of
the event focused on the theme “Building your lab for tomorrow”
where prominent speakers from Aurobindo Pharma, Dr Reddy’s
Laboratories, Lupin Limited, Reliance Life Sciences, Wockhardt
and others deliberated on the need to move towards the smart laboratories, the need for investing smartly in Labs, transforming
Laboratories through Big Data, and understanding the future of
workforce in Smart Laboratories. The next editions of Analytica
Anacon India & India Lab Expo will take place in Mumbai (April
16 — 17) and Hyderabad (September 19 — 21) in 2019.
clu
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Titration, dispensing or pipetting,
Hirschmann makes your laboratory work
speedier, safer and more accurate.
Hirschmann – HiClass in the lab.

Hirschmann Laborgeräte GmbH & CO. KG
Hauptstraße 7-15 · 74246 Eberstadt Germany
Fon +49 7134 511-0 · Fax +49 7134 511-990
www.hirschmannlab.com · info@hirschmannlab.com
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BIOLOGY

TESTING EQUIPMENT

Mobile Testing Solution for the
Petroleum Industry
Source: Tan Ming Kai

Unconventional Pollinators in the
Tropics

STANTA CLARA/USA — Agilent and Grabner Instruments have
reached an equipment manufacturing agreement to focus on a
novel mobile testing solution for in-field analysis of lubricating oils
and greases. In this partnership, Grabner will focus on lube and
grease analysis, an area that requires specific and specialized expertise in method development. According to Werner Müller-Veith,
managing director of Grabner, the combination of Agilent’s mobile
FTIR technology with Grabner’s test methods and global channel
reach, would allow the partners to offer rugged go-anywhere solutions that delivered the highest analytical accuracy while being
simple to use. Based on Agilent’s robust handheld FTIR systems,
Grabner has developed Miniscan IR Log, a versatile FTIR analyzer
for monitoring the condition of lubricating oils and greases at petroleum refineries.
clu

A Tagasta marginella grasshopper visiting a flower.

CANCER RISK ANALYSIS

Publicly Available Data Helped
Identify New Cancer Genes
BARCELONA/SPAIN — Scientists at the Centre for Genomic
Regulation (CRG) in Barcelona developed a new statistical method
to identify cancer predisposition genes from tumour sequencing
data. The method allows to find risk variants without a control
sample, meaning that there is no need to compare cancer patients
to groups of healthy people. The researchers combined data from
many different projects and by applying a new computational method were able to identify important cancer genes that were not identified by the original studies. It was only by comparing data across
hospitals that they could obtain a deep understanding of a lot of
rare and common diseases. “Unfortunately, many researchers still
would not share their data and this was something we needed to
actively change as a society”, said CRG-scientst Professor Ben Lehner.
clu
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ASTRONOMY

Asteroids Give Clues on Creation
of Organic Materials
MANCHESTER/UK — Organic materials accreted in
chondritic asteroids probably
formed via basic chemical reactions during the infant stage
of our Solar System. This is the
result of new research, published in “Proceedings of the
National Academy of Sciences
of the United States of America” (Pnas).
Carbonaceous chondrites
are meteorites that originated
from chondritic asteroids that
are as old as our Solar System. The Orgueil carbonaceous
When found on Earth and an- meteorite; fell in 1864 in southalysed in detail, they act as west France.
time capsules for understanding how planets formed and evolved over billions of years.
Researchers, led by Dr. Romain Tartèse of Manchester’s School
of Earth and Environmental Sciences, have been analysing the isotopic makeup of oxygen in the organic materials found in these
specific meteorites. This has helped pinpoint the origins of the
organic materials contained within the meteorites, which are made
up of key elements necessary for life. The findings suggest that if
organic materials can form by basic chemical processes operating
in our Solar System, there is a possibility that they are widespread
in other planetary systems. Using samples from the Muséum National d’Histoire Naturelle in Paris, the research team measured
and interpreted the oxygen isotope composition of organics in some
of these early-formed meteorites. Dr. Tartèse added that the oxygen
isotope pattern had been similar to the relationship linking the
composition of the Sun, asteroids and terrestrial planets. Therefore,
this likely implied that carbonaceous chondrite organics were
formed through chemical reactions in the early Solar System, rather than having been inherited from the interstellar medium. clu
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SINGAPORE — When people think of pollinators, bees and butterflies are usually the first that come to mind. But in an extensive
documentation of flower-visiting orthopterans in the tropics, NUS
biologists found that grasshoppers, crickets, katydids, and their
relatives also provide a valuable service to plants by serving as pollinators. The scientists discovered that orthopterans visit flowers
more frequently than previously known, and they pollinate the
flowers they visit.
“Without such studies, it would not be possible to assess the risks
presented by these potential pest species, as well as to further examine the beneficial roles of the flower-visiting orthopterans”,
explained project supervisor Associate Professor Hugh Tan, who is
also from the NUS Department of Biological Sciences.
The findings suggest that current knowledge of orthopterans as
flower-visitors and their role in pollination ecology is still in its
infancy. The researchers hope to conduct more studies to better
understand how orthopterans can function both as pollinators and
harmful plant-eaters, and how these unconventional pollinators
co-evolve with plants.
clu
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NUTRITIONAL SCIENCE

Lifestyle Diseases Started 12.5 Million Years Ago
TÜBINGEN/GERMANY — A team of scientists around Prof. Madelaine Böhme of the University of Tübingen found that the fruits
likely consumed by the earliest representative of African apes and
human in early winter had a high sugar and especially fructose
content. This in turn led to the formation of body fat due to the lack
of uricase in the metabolism. The change in metabolism happened
millions of years ago due to a mutation. According to Böhme, many

clinical studies have shown that high levels of uric acid in the blood
lead to high blood pressure. This could have been, along with fat
reserves, an important selective advantage for apes in Miocene
Europe because it enables physical activity even when food is scarce.
“We carry that legacy within us. But this advantage has turned into
a handicap for us in a world of industrially-produced foodstuffs,"
Böhme concludes.
clu

BISMUTH SULFIDE

Efficient Films
for Solar Cells
OSAKA/JAPAN — Researchers at Osaka University have
found a way to produce materials for optoelectronic devices
such as solar cells with good
morphological properties and
excellent photoresistor performance. The Japanese scientists searched more than 200
materials using a unique, ultra
high-speed screening method
that can evaluate performance, even when only powdered samples are available.
They found that bismuth
sulfide can be processed in a
way that does not compromise
its excellent photoelectrical
properties. Advantages of bismuth and sulfur are that they
are abundant, inexpensive and
less toxic than conventional
inorganic solar cell materials.
The technique used produces
a 2D layered film in two treatment steps; solution spin-coating followed by crystallization.
The photo response performance of the resulting film
showed improvements of 6
–100 times compared with
those of films prepared using
other processing methods.
The developers believe that
solution-processable
bismuth-based semiconductors
are viable alternatives to commercially available inorganic
solar cells and show promise
for widespread future use. The
fact that they are non-toxic also sets them apart from other
alternative optoelectronic materials, such as lead halide perovskites.
clu
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Internet of Things digital transformation
Prevention using smart technology:
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1 Susanne Grödl: “Analysis makes a
significant contribution to China’s
further development and offers
approaches to solving problems.”

LAB Interview

lead by Marc Platthaus, Editor-in-chief

A Success Story
Analytica China from October, 31 to November, 2 // With more than 900 exhibitors
as well as 46,000 square meters of exhibition space, this year analytica China
is going to be larger than ever before. Susanne Grödl, Exhibition Director of the
Analytica network at Messe München, gives a preview of the fair.
LP: Ms. Grödl, what topics can visitors to Analytica China find out
about?
Susanne Grödl: The entire value chain
of the laboratory can be seen at Analytica China, and that in fact tailored to the Chinese market. As far
as the exhibition areas are concerned, one only has to ask: What
are the biggest challenges China is
facing at the moment? Within the
country, it is mainly health and environmental protection; in the international context, food safety. In all
three areas, analysis makes a significant contribution to the country’s
further development and offers approaches to solving problems.
LP: …such as, for example?
Grödl: Quick testing is such an issue,
especially in the food sector. With
China’s ever-increasing basic income, its citizens are prepared to
spend more money on high-quality
and healthier food. China’s food exports are also considerable: Each
year, more than one million tons of
tomato concentrate leave the port of
Changji for Europe. Such a large
amount of food that needs to be tested for safety necessitates fast and
16

reliable test systems. In China these
are already often quick tests. To this
end, we offer a seminar on “Quick
Testing Technologies” as part of the
supporting program of Analytica
China, where the latest developments are presented. In the “Food
Safety Equipment and Technology”
section, exhibitors will present
products and solutions for controlling and ensuring food safety in
China: Laboratory equipment, analysis and test instruments, measuring technology, systems for tracing
foodstuffs and also quick tests, as
mentioned before. At the Analytica
China conference, too, renowned
scientists from all over the world will

About the person

SUSANNE GRÖDL
A graduate in politics and economics, she has been Exhibition
Director for the Analytica network at Messe München since
2005.

share their expertise in food analysis
with the public, for example at the
Shanghai Sino-EU International Forum on Food Safety.
LP: What else does the supporting
program of the trade fair offer?
Grödl: Many other key topics: One
highlight on the second day of the
fair, for example, is the “Environmental Monitoring and Analysis
Technology Conference”. Experts
and users discuss the latest developments in environmental and water
analysis in China and show matching products and solutions. Due to
the tightened legislation, these two
topics are also very high up on the
agenda of the Chinese government
and thus attract an appropriately
large response.
As the premiere in 2016 was so
successful and there was hardly
enough space in front of the stage for
the demonstrations, this time there
will once more be a special show on
workplace health and safety, the Lab
Safety Show. We have exported the
concept from the Analytica in Munich and really hit a nerve in China’s
laboratory industry.
Ms. Grödl, thank you for your time.
October 2018  LAB Worldwide
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PITTCON 2019 FROM MARCH 17 TO 21

Noble Prize Winner will Open up Technical Program at Pittcon 2019

Source: Jim Prisching

PITTSBURGH/USA — The Pittcon Program Committee announced that Sir Fraser Stoddart, a Nobel Prize in Chemistry 2016
recipient, will deliver the 2019 Wallace H. Coulter Lecture. Sir
Stoddart works in the area of supramolecular chemistry and nanotechnology. He has developed highly efficient syntheses of mechan-

Sir Fraser Stoddart of the Weinberg College of Arts and Sciences.

ically-interlocked molecular architectures such as molecular Borromean rings, catenanes and roxtaxanes utilizing molecular recognition and molecular self-assembly processes.
When asked to comment on his research, Dr. Stoddart said, “In
the decades to come, the advent of artificial molecular motors will
impact our daily lives at work and at play, in sickness and in health,
in much the same way as have electric motors during the past couple of centuries since their invention.”
He obtained his degrees from Edinburgh University and spent
time at Queen’s University, Imperial Chemical Industries and the
Universities of Sheffield and Birmingham in the UK before moving
to the US in 1997. Presently he is a Board of Trustees Professor of
Chemistry at Northwestern University, having previously been the
Saul Winstein Professor of Chemistry at UCLA. He was honored by
Her Majesty Queen Elizabeth II as a Knight-Bachelor in her 2007
New Year’s Honors List for his services to chemistry and molecular
nanotechnology.
His lecture, “Serendipity Stokes Discovery: Disrupting Established Industries” will take place during Pittcon 2019 on Monday,
March 18 at 5:00 pm, with a happy hour at Pub Pittcon and poster
session immediately following.
map

31 October & 1 November 2018 | NEC, Birmingham

The UK’s only event for the entire
laboratory industry
See and source innovative new technologies, network with
professionals from a diverse range of industries and earn
CPD points at the free-to-attend conference programme.
Plus a host of exciting new features and a dedicated
focus on sustainability.

FOLLOW US

@labinnovations
#labx2018

REGISTER NOW www.lab-innovations.com
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Events
and Trade Shows

TRADE FAIR:

Lab Innovations

October 31 - November 2, 2018
Easyfairs,
Phone: +44-20-3196-4375
Aleiya.Lonsdale@easyfairs.com

LAB Tip

Marc Platthaus, Editor-in-chief

WHAT’S UP IN 2019?

After a very eventful exhibition year 2018 with Analytica
and Achema, exciting events will also take place in 2019.
Especially Pittcon, Arablab, Analytica Vietnam and Forum
Labo will be important trade fairs on several continents. And
in July there will be the first Analytica on African soil, in
Johannesburg.

Birmingham/UK
Duesseldorf/Germany Warsaw/Poland
Paris/France

TRADE FAIR:

Interphex

April 2 - 4, 2019
Reed Exhibition,
Phone. +1-203-840-5648,
inquiry@interphex.com

New York/USA

Lyon/France

Kiew/Ukraine
Vienna/Austria

Philadelphia/USA

TRADE FAIR:

Pittcon

March 17 - 21, 2019
The Pittsburgh Conference,
Phone: +800-825-3221,
info@pittcon.org

TRADE FAIR:

Medica

November 12 - 15, 2018
Messe Düsseldorf GmbH,
Phone: +49-211-4560-01,
info@messe-duesseldorf.de

TRADE FAIR:

Forum Labo

March 28 - 29, 2019
GL-Events,
Phone: +33-144-315315,
infos@forumlabo.com

TRADE FAIR:

Forum Labo Paris

March 26 - 27, 2019
GL-Events,
Phone: +33-144-315315,
infos@forumlabo.com
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TRADE FAIR:

Lab-Supply Vienna

TRADE FAIR:

Eurolab

March 19, 2019
Lab-Supply.info,
Zillger & Müller,
Phone: +49-2242-9098-888,
info@Lab-Supply.info

March 13 - 15, 2019
MT Targi Polska,
Phone: +48-22-529-39-00,
recepcja@mttargi.pl
TRADE FAIR:

Lab Complex

October 17 -19, 2018
LMT Company,
Phone: +380-44-206-10-15

TRADE FAIR:

Cisile

Beijing/PR China

March 27 - 29, 2019
China Instrument Manufacturers
Association,
Phone: +86-10-62919126,
angelia@cisile.com.cn

Tel Aviv/Israel
Shanghai/PR China

Dubai/VAE

TRADE FAIR:

Analytica China

Ho Chi Minh City/Vietnam

October 31 - November 2, 2108
Messe München Shanghai,
Phone: +86-21-2020-5500,
info@mms-sh.com

TRADE FAIR:

Analiza Israel

March 12 -13, 2019
Stier Group,
Phone: +972-3-5626090,
expo@stier-group.com

TRADE FAIR:

Arablab

March 12 - 14, 2019
Scientific International Exhibitions,
Phone: +971-4-397-5418,
info@arablab.com
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Analytica Vietnam

April 3 - 5, 2019
Messe München,
Phone: +49-89-552912-120,
eva.sauerborn@imag.de

Source: © agrus - stock.adobe.com
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1 Father and son, entrepreneur and associate, men
of action, founders and visionaries. It is hard to
imagine two individuals who would be better suited
for the German mid-tier sector than René (right) and
Pascal Stiegelmann. With the spin-off Realworld One,
the lab equipment and process technology company
IKA is opening a door to future virtual worlds and
communications which other companies can take
advantage of.

LAB Exclusive interview

lead by Marc Platthaus, Editor-in-chief

Peering into
New Realities
Virtual reality applications // With its virtual reality applications user community
and configurator or as a training platform, the virtual reality spin-off Realworld
One will be a valuable asset to technology and lab equipment manufacturer IKA
in a number of ways. The best thing about it is that IKA intends to make the
technology available to other equipment suppliers. Realworld-One CEO Pascal
Stiegelmann and IKA owner René Stiegelmann revealed this interesting piece of
information during an interview.
LP: Mr. Stiegelmann, for more than
100 years IKA has been heavily involved in the production of lab
equipment and process technology
solutions. With the Realworld One
spin-off, you are now venturing into
the transformation to the digital
world. How does this all fit together?
René Stiegelmann: It is actually an excellent fit. Innovation and breaking
new ground have always been deep-

ly embedded into our company DNA
and our strategy for success. The
possibilities created by virtual reality are so innovative that we decided
several years ago to invest in this
technology. And now our Realworld
One spin-off is the result of this process.
LP: What exactly is Realworld One
and what specifically does it have to
offer?

“ A VR platform is ideal to bring

together like-minded individuals to
share information. ”
PASCAL STIEGELMANN

CEO Realworld One

20

Pascal Stiegelmann: Realworld One is
currently a VR platform which IKA
uses for various scenarios including
employee training and presentation
of our latest technology to selected
scientists. It could also conceivably
be a useful tool for applications beyond the realm of sales and service
as such, e.g. as a vehicle for holding
a virtual sales team meeting to discuss the plan for the next three
months. In the future, we intend to
make the platform available to other
companies.
LP: What are the essential success
factors for VR applications in the
lab?
Pascal Stiegelmann: The success of VR
at an industrial company like IKA
depends firstly on the availability of
a collaboration platform. This basic
October 2018  LAB Worldwide
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application enables users to move
through virtual spaces and interact
with each other. In principle, this is
no different from a package consisting of various software modules.
Secondly, the actual content must
be added to this collaboration platform. Success or failure depends on
the value-add which users experience in the VR environment. The
initial “wow” effect quickly evaporates if virtual reality does not produce measurable results. Finally, a
VR platform like Realworld One
should build up a knowledge community which brings together

like-minded individuals to share
information on a whole range of issues related to virtual reality.
René Stiegelmann: I would like to mention some specifics about this last
aspect. For our new Electrasyn 2.0
electrochemical synthesis system
for example, we want to establish a
user community as quickly as possible. In Realworld One, these people
can then share information about
preparatory organic synthesis and
develop their skills in a virtual space
from anywhere in the world.
LP: Technical development is an important aspect. Is the VR hardware
already up to the task, or do you see
the need for further development
steps?
Pascal Stiegelmann: Both the hardware
and the software which are currently available definitely offer what is
needed and are also affordable.
However, as is the case with any aspect of computer technology, from
the technology standpoint there is
no end in sight. In the coming
months, we will undoubtedly see
further improvements in graphics
performance and control capabilities. But just to reiterate, the technology as it now stands is definitely
sufficient to generate value-add
from our VR portfolio.
LP: What target groups is the platform aimed at?
René Stiegelmann: During the introduction phase, it is targeted at IKA
employees around the world who
provide the input we need to further
optimize the Realworld One portfolio. However, the platform is ultimately intended for the people who
use our products, be it lab equipment or in the mechanical engineering industry, as well as other equip-

About the Person

PASCAL
STIEGELMANN

Business Administration Degree,
various management positions at
the lab equipment and mechanical
engineering company IKA. CEO of
Realworld One since December
2017.
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About the Person

RENÉ
STIEGELMANN

Owner of IKA since 1980. Largely responsible for internationalization of the company. The firm
now has subsidiaries in the US,
China, Malaysia, Japan, India,
Brazil, Korea, England and Poland. Dealerships give IKA a
presence in more than 150
countries.

ment suppliers who join forces with
us and their end users.
LP: Is VR primarily intended for the
“Playstation generation”and Millennials, and are you concerned about
a reluctance on the part of veteran
employees?
Pascal Stiegelmann: The experience of
moving through a virtual space for
the first time is without doubt equally impressive for everyone no matter
whether they are 20 years old or 50.
Ultimately what counts is the value-add which the user expects and
the ease of use. During our tests in
recent months, age has not been a
factor in the acceptance levels.
LP: Going back to value-add: Knowledge transfer is one aspect of Realworld One. What is currently available?
Pascal Stiegelmann: This is where our
Can technology comes in. “Doses” of
knowledge can be programmed in
pre-packaged virtual spaces. The
content could be a video presentation given by a leading scientist,
information about process equipment, a price list including accessories or repair instructions for a piece
of hardware. The “Cans” can be up21
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2 One time completely different: Three Vogel editors-in-chief were able to immerse themselves in the virtual laboratory and process technology
worlds of Realworld One and used it for a refreshing interview. From left to right: Bernd Meidel (Editor-in-Chief Next Industry, Pascal Stiegelmann (Realworld One), René Stiegelmann (IKA), Marc Platthaus (Editor-in-Chief LABORPRAXIS) and Gerd Kielburger (Editor-in-Chief PROCESS)

dated with minimal effort. We deliver knowledge in virtual “doses”.
LP: What is your business model for
Realworld One?
René Stiegelmann: When we initially
began thinking about how to use
virtual reality at IKA, we were so
convinced about the importance of
this technology at our own company
that at the start we did not even have
a business model. The longer we
worked with virtual reality and as
the team grew in size, we gradually
realized that we could make this
available to other companies.

Pascal Stiegelmann: For a monthly fee
of 2,900 Euros, companies may use
our VR technology without the need
for a license. The price is the same
whether they have two users in their
virtual space or 200. Of course, they
need the VR hardware, a computer
with a high-performance graphics
card and the VR goggles with controls.
LP: Are the hours spent on development included in the price for each
environment?
Pascal Stiegelmann: Yes, 700 hours.
That time is sufficient to program

“ The longer we worked with VR,

we realized that we could make this
available to other companies. ”
RENÉ STIEGELMANN,

various Cans which deliver value-add to the user.
René Stiegelmann: Let me emphasize
once again that for us Realworld One
is not about profit maximization.
We will invest most of the income in
good employees, above all good VR
programmers.
LP: Studies have shown that the
knowledge retention rate in “normal” basic and advanced training for
employees is in most cases only
20 %, whereas the rate can be as
high as 80 % with VR applications.
Why is that?
Pascal Stiegelmann: That is hardly surprising. One of the advantages of VR
is that you can “touch” things and try
them out without the risk of damaging anything. Repeatability in the
learning process pays double and
triple dividends.
Gentleman, thank you for taking the
time to talk with me.

Owner of IKA

22
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Thoughtful Designs
Innovations in carbohydrate analysis // Carbohydrates are the most abundant
class of biomolecules. But — their analysis is not always trivial. This article
describes how electrolytic and highly automated inline eluent generation
can be successfully applied to carbohydrate separations using HPAEC in
combination with PAD.

DETLEF JENSEN*

N
LAB Tip+

more information:

carefully executed by all laboratory
team members in the same way. Introducing automated eluent generation can improve confidence in
analytical results.

Results and Discussion
Originally developed for its application in IC, Reagent-free ion chromatography (RFIC) is capable of generating high purity hydroxide eluents
based on an electrolytic process. It
allows for in situ eluent preparation,
* D. Jensen
Thermo Fisher Scientific GmbH,
63303 Dreieich/Germany,
Phone +49-170-785-6495

1 Schematic setup of electrolytic Eluent
Generation (RFIC); the KOH eluent is
produced electrolytically in the eluent
generator cartridge (EGC).

Sources: Thermo Fisher Scientific

• Thermo Fisher Scientific is continuously
offering IC focus seminars over the course
of the year. Visit thermofisher.com/ic-tour
for more information.
• More information on
the topic, all pictures
and the references of
the article are available
at
www.
lab-worldwide.com.

eutral carbohydrates are
polyalcohols with an acid
dissociation constant (pKa)
above twelve that can be separated
at high pH using high performance
anion exchange chromatography
(HPAEC). Under these conditions,
their detection predominantly is
carried out by pulsed amperometry
(PAD) [1-3]. Modern column chemistry and detection capabilities allow
for a comprehensive analysis of alditols and monosaccharides as well
as oligo- and polysaccharides [4,5].
Driven by the application of continuously and dynamically regenerated desalting devices, known as

electrolytically regenerated suppressors in ion chromatography (IC), the
combination of HPAEC with mass
spectrometry has become a key tool
in modern glycan analysis [6]. High
pH eluents in HPAEC are based on
aqueous solutions of sodium or potassium hydroxide (KOH).
However, slight deviations in
manual preparation of eluents can
interfere with chromatographic
measurements. Consequently, the
manual preparation is one of the
major contributors to uncertainty in
analytical results. Precautions can
be introduced to avoid contamination by the absorption of carbon dioxide from the surrounding atmosphere [7], but these steps need to be

24
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avoiding the manual handling of
external chemicals [8,9]. Figure 1
shows the general setup of an RFIC
instrument applied to HPAEC-PAD.
The electrolytic process, combining
hydroxide ions from the feed water
with the counter ions from the eluent generator cartridge (Elugen
EGC), happens in the high-pressure
part of the IC instrument. By preventing carbon dioxide-contamination, this approach ensures that
high-purity eluents can be generated automatically and user-independently. A Chromatography Data
and Management System (Thermo
Scientific Chromeleon 7 CDS) controls the defined hydroxide concentration and chosen elution program
(isocratic, gradient) by automatically adjusting the electrolytic process.
In essence, the user only has to
deploy demineralized water of
ASTM Type I quality or better.
This instrument setup can be used
for the determination of mono-, dior oligosaccharides and aminoglycosides. Figure 2 shows the fast separation of biofuel sugars from lignocellulosic-biomass-derived samples.
Patil and Rohrer used a Thermo
Scientific Dionex Carbopac SA104µm to not only reduce the analytical cycle time (< 10 minutes) but also
improve the chromatographic resolution [10]. A small injection volume was applied, combined with a
thicker gasket, to manage the high
sugar concentrations present in the

hydrolysates, avoid a massive dilution of the sample and shift the linearity of the calibration functions
towards higher concentrations [11].
The low eluent concentration and
the high carbohydrate concentrations in this example are noteworthy.
The same Eluent Generation approach can be used to assay the tobramycin content and quantify the
related impurities of tobramycin-based antibiotics. Aminoglycosides were separated at 0.5 ml/min
on the Dionex Carbopac PA1 column
using a 2 mmol/L KOH eluent and
detected by PAD. Figure 3 shows the
separation of tobramycin with kanamycin impurities [12]. To ensure
that the oxygen dip (a dip in the
baseline that is the result of having
less dissolved oxygen in the sample
than in the eluent) from the previous
injection did not appear near a peak
of interest, the cycle time was adjusted to 16 minutes. The analytical
conditions support the trace determination of impurities in tobramycin and other aminoglycosides like
neomycin or paromomycin [13,14].
The elution of streptomycin, kanamycin, and amikacin requires elevated hydroxide concentrations
[15,16]. In addition to the HPAEC
approaches, the use of a new column, Thermo Scientifc Dionex Ionpac AmG C18, facilitates conventional ion-pair separations of aminoglycosides, followed by PAD or

charged aerosol detection (CAD)
[17].
Figure 4 shows a third example of
the use of KOH-eluent generation in
HPAEC-PAD. Patil and Rohrer used
a 4-µm-version of the Dionex
Carbopac PA20 to optimize the separation of glycoprotein monosaccharides and amino sugars in HCl
and TFA hydrolysates. The smaller
particle size of this column offers
higher peak efﬁciencies, leading to
high-resolution separations and allowing a shorter column format and,
ultimately, signiﬁcantly shorter run
times. It results in baseline-resolved
peaks that elute within six minutes
off the column. The total run time of
20 minutes allows for washing and

MEDICA 2018:
Visit us in hall 3,
booth A35!

THE POWER OF INNOVATION.

Sterilization made easier, more accurate, reproducible and validatable.







Systec V-Series: Vertical ﬂoor-standing autoclaves (40-150l chamber volume)
Systec D-Series: Horizontal bench-top autoclaves (23-200l chamber volume)
Systec H-Series: Horizontal ﬂoor-standing autoclaves (65-1580l chamber volume)
Systec H-Series 2D: Double-door/pass-through autoclaves (90-1580l chamber volume)
Systec Mediaprep media preparators and Systec Mediaﬁll dispensing & pouring system
For further information please visit our website www.systec-lab.com, send an e-mail to
marketing@systec-lab.de or call us at +49 (0) 6403 670 700.

2 Representative
chromatograms of
ﬁve hydrolyzed
lignocellulosic
biomass-based
biofuel samples.
Column: Thermo
Scientific Dionex
Carbopac SA104 µm, Eluent:
1 mmol/L KOH
(Eluent source:
RFIC-EG), Flow:
1.5 ml/min, Injection vol.: 0.4 µL,
Temp.: 45 °C,
Detection: PAD
(Au-electrode,
gasket: 1.57 mm
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3 Tobramycin with trace amounts of kanamycin A and B. Column:
Dionex Carbopac PA1, Eluent: 2 mmol/L KOH (Eluent source: RFIC-EG),
Flow: 0.5 ml/min, Injection vol.: 20 µL, Temp.: 30 °C, Detection: PAD
(Au-electrode, gasket: 51 µm [2 mil]; AAA pulse sequence).

re-equilibration after the column
regeneration step. The chromatogram shows not only the region
where the monosaccharides and
amino sugars elute but also the column wash and re-equilibration [18].
Aggrawal and Rohrer demonstrated the use of RFIC for HPAEC-PAD
for the analysis of mono- to oligosaccharides in honey. Using a Dionex
Carbopac PA210-4µm to separate

LAB Info

Dr. Ilka Ottleben, Editor

CARBOHYDRATE-ANALYSIS
Carbohydrates play vital roles in a variety of biological functions, including cellular communication,
gene expression, immunology, organism defense
mechanisms, and growth and development. They are
difficult to analyze as they are very polar compounds, exhibit similar structural characteristics,
and do not have a suitable chromophore. An improved chromatographic technique known as
high-performance anion exchange chromatography
(HPAEC) takes advantage of the weakly acidic nature
of carbohydrates to give highly selective separations
at high pH using a strong anion-exchange stationary
phase. Coupled with pulsed amperometric detection
(PAD), it permits direct quantification of non-derivatized carbohydrates at high femtomolar concentration levels with minimal sample preparation and
cleanup. Quote: Monika Verma, Thermo Fisher Scientific,
Sunnyvale, CA, USA
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4 Analysis of TFA and HCl hydrolysates of bovine fetuin. Column:
Dionex Carbopac PA20-Fast-4 µm (2 × 100) mm, Eluent: KOH-Gradient
(Eluent source: RFIC-EG), Flow: 0.22 ml/min, Injection vol.: 2.5 µL,
Temp.: 30 °C, Detection: PAD (Au-electrode, gasket: 51 µm [2 mil]).

low concentrations of carbohydrates
in the presence of high concentrations of glucose and fructose, this
method enabled the detection of
honey-adulteration by the addition
of industrial sugar syrups [19].
In all the above-demonstrated cases the user-independent inline and
high-pressure electrolytic eluent
generation of KOH-eluents, both
isocratic and gradient, provides accurate eluent concentrations and
precise retention times, which are
prerequisites for reproducible and
reliable analytical data.
The elution of oligo- and polysaccharides requires the use of a “pushing ion”, like acetate or nitrate
[5,20]. The “pusher” accelerates the
elution of strongly bound species
without compromising selectivity or
interfering with the pulsed amperometric detection. Until recently applications requiring such eluent
compositions had to be performed
using manually prepared eluents.
With the Dual Eluent Generation
Cartridge (Dual EGC) mode of operation (Figure 5, online), electrolytically generated eluents become
available for the analysis of complex
carbohydrates. In this new mode,
RFIC systems employ a methanesulfonic acid (MSA) and EGC KOH cartridge, in series, to electrolytically
generate KOH/potassium methanesulfonate (KMSA) eluents. This
operating mode is applicable with
capillary (0.4 mm) and analytical
column formats (1.0 mm). Huang et

al. demonstrated its use for proﬁling
galactosyl-oligosaccharides (GOS)
[21] and the analysis of N-linked
oligosaccharides from glycoproteins
[22], with a Dionex Carbopac PA200
column set in the 1 mm format. As
a representative example for the elution for even stronger retained polysaccharides, Figure 6 (online) shows
an inulin-separation in the dual EGC
operation mode.

Conclusion
Applying electrolytic eluent generation to HPAEC-PAD improves the
consistency of producing low
KOH-concentration eluents and
KOH gradients for the elution of
smaller saccharides. In addition, the
method is shown to be user-independent, reproducible and robust in
terms of retention time and peak
area precision.
The Dual EGC mode enables an
analyst to run gradient methods using electrolytically generated KOH/
KMSA to elute stronger retained oligo- and polysaccharides. This offers
greater reproducibility, eliminates
manual preparation of eluents, and
maximizes instrument uptime. The
Dual EGC mode shows excellent performance for HPAEC-PAD of complex carbohydrates. In its different
modes of operation, RFIC improves
the reproducibility of HPAEC-IPAD
analyses and ensures greater accuracy and comparability between instruments as well as laboratories. 
October 2018  LAB Worldwide

Achieve Data Integrity
With ALCOA+
Data has surpassed oil as the world‘s most valuable resource and ensuring its integrity in laboratories
worldwide is crucial to comply with GLP and GMP regulations.
The acronym „ALCOA+“ deﬁnes a framework to achieve data integrity and is especially important
for regulated industries. Based on nine points, ALCOA+ is designed to overcome the challenges in
maintaining data integrity.
Our innovative competence tools and solutions support this approach. Find out more.
www.mt.com/lab-data-integrity

Source

: Düpert
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1 A safe view of the hazardous substances: Storage can be monitored with the aid of an app or a PC.

Always Safe,
Via Mobile as Well
New app optimises laboratory safety // Always have full information on the
operating status of the hazardous material cabinet. This is possible with a new
app which provides information not only on the temperature or the function
of the exhaust air system, but also whether the hazardous material cabinet
door is closed properly.

S

imply click on the app store and
download one of the mobile
applications — anyone who
travels frequently with a tablet or
smartphone knows: These handy
little helpers are essential for efficient digital networking, and no one
can do without them. This is now
also true for hazardous substance
management in the laboratory.

Digital transformation for
hazardous substances
With up-to-date data and intelligent
networking, the hazardous material
cabinet becomes part of the compa28

ny’s value chain, and for Düperthal
the central element of their vision
about hazardous substance management 4.0. Because of their complex
functionality, modern safety storage
cabinets are a storage location and
workplace at the same time. Preventive working safety and process reliability are extremely important.
With Smart Control and the right
selection of sensors (e.g., for temperature, fill level or ventilation
monitoring), processes can be optimised efficiently and the degree of
prevention adapted to individual
requirements. For example, users
can decide whether they want to

store their hazardous substances
actively or passively.
Since the hazardous substance
specialist presented the Cabi2Net,
safety storage cabinets can be connected to each other in the network,
enabling workflows to be controlled.
Process reliability is the key concept.
Today’s operators are not only responsible for the safety of users and
activities throughout the internal
process chain; they must also document this and prepare it for further
Contact: Düperthal,
63791 Karlstein a.M., Germany
Phone +49-6188-9139-0
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processing using digital devices
such as a PC or tablet. With Cabi2Net, for example, access to the
hazardous material cabinets can be
restricted so that only trained employees can gain access to the contents of the cabinet.
This creates an ideal basis for quality assurance in production processes and a guarantee of product quality as part of GLP (good laboratory
practice) or GMP (good manufacturing practice).

Source: Düperthal

2 The app provides access to
important cabinet
information, data
sheets or information on hazardous
substance inventory.

Networking all the way
to the smartphone
In the field of chemistry, tracking
systems for hazardous substances
are often the first step towards a networked world of work. What was
missing until now was the link to the
smartphone or tablet – but Düperthal has now made up for this. “With
our new app, operators have access

to all important operating parameters of the safety storage cabinets
from their mobile devices wherever
they are”, explains Christian Völk,
Head of Marketing at Düperthal.
Dynamic and static cabinet data is

collected centrally in the “My Düperthal” database and can be retrieved
at any time and anywhere in the
world via all mobile devices. In this
way, the operator receives push notifications for critical sensor signals

Another satisﬁed customer.
ASCO can custom-engineer just
the miniature valve you want.
Whether you need a complex manifold interface assembly or simply a choice of
solenoid valve terminations, just ask ASCO. We create more customised miniature
valve solutions for medical and analytical devices than any other manufacturer. As
the world leader in solenoid valve technology, we can conﬁgure precisely the right
ﬂuid control product for your design. You’ll also like our reliability
– we manufacture everything under clean room conditions,
and test every assembly before shipment. Plus our speed – we
provide industry-leading quick delivery and fast, responsive
technical support. That’s why we say ASCOTM miniature valves
will always satisfy your unique requirements.
Call +49 (0)7237 996 0, e-mail asconumatics-de@emerson.com
or visit our medical site at www.asco.com.

Visit us at COMPAMED 12.-15. November
Hall 8B Stand G31

The Emerson logo is a trademark and service mark of Emerson Electric Co. ©2018 Emerson Automation Solutions
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more information:

• Under the search term
“MyDüperthal” the
app is presented on
www.youtube.com in
a short video.
• At www.dueperthal.
com you can find a
wiki on laboratory
safety.

Augmented Reality function
for real time tracking
Düperthal has even explored the
topic of virtual reality. The real safety storage cabinet can be linked to
the virtual representation of pertinent process information on the
smartphone or tablet. With the
Quick Scan function, all current and
saved process data can be retrieved
in real time and appears directly on
the safety storage cabinet in the virtual space. Digital planning data can
be compared with available actual
information efficiently and in real
time — intervention in ongoing processes is possible at any time.
Details of the installation location and possible special

Sources: Düperthal

relating to fill levels, the ventilation
function or temperatures for example. He is reminded automatically of
the next maintenance for safety
equipment, and also knows immediately where the safety storage cabinet is located. It is possible to access
individual cabinet and storage information, such as operating instructions, data sheets etc., and to ensure
data security for all information in
an external database.
Another particularly interesting
feature: Anyone who wants to can
check the efficiency of their logistical and procurement processes by
accessing the corresponding parameters. For this purpose, the system
offers the option to link directly to
material management systems via
various interfaces.
3 Example screen of a safety cabinet:
Below you can see the sensor information for exhaust air, cabinet door
and temperature.

4 As soon as a cabinet has a malfunction, an alarm message appears on
the screen — optionally also with an
acoustic signal.

features or maintenance intervals
can be retrieved directly. Links like
this provide a real benefit on the basis of Industry 4.0 applications and
enable the creation of further added
value from hazardous substance
storage with regard to production
efficiency.
But Düperthal is not just a pioneer
of the digital transformation of hazardous substance management in
the laboratory. With the new Battery

XL line, the company has developed
a cabinet which is designed especially for the safe storage of lithium-ion
batteries. Because lithium-ion batteries are subject to strict requirements, as they may self-ignite in
case of malfunctions (see LAB info
box). On this subject, hazardous materials expert Völk says: “Many users
are completely unaware of the dangers associated with rechargeable
lithium-ion batteries.”
map

LAB Info

Marc Platthaus, Editor-in-chief

STORAGE OF LITHIUM-ION BATTERIES
Nowadays, it is impossible to imagine daily life without lithium-ion batteries — whether they are permanently installed in smartphones or as replaceable rechargeable batteries in electrically operated tools. However, they are also the source of specific
dangers. For example, rechargeable lithium-ion batteries can quickly self-ignite and give rise to fire incidents together with
very fast spreading fire. A most recent example of this was an accident at Technical University in Darmstadt/Germany on July
16, 2018, in which two students were injured. Although there are currently no legal regulations governing the storage of rechargeable lithium-ion batteries, the “Gesamtverband der Deutschen Versicherungswirtschaft” (German Insurance Association)
has issued an information sheet recommending special measures. For example, working materials are not adequately protected
from external thermal influences in conventional storage cabinets. The Battery XL safety storage cabinet is built specifically to
meet the strict requirements for the safe storage of lithium-ion batteries. Self-closing and locking doors offer protection against
backdrafts from the inside. Door closing is initiated automatically by separate thermocouples, and the doors can then only be
opened again by authorised experts. The Cabi2Net and Smart Control solutions can also be implemented via temperature probes
to detect thermal events in the cabinet interior.
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1 Refining process for production of edible oils

Refined Risk
Determination of process contaminants in fats and edible oils // In the refining
process for edible oils conditions must be carefully controlled to avoid the
formation of toxic process contaminants, such as 2-MCPD, 3-MCPD, Glycidol
and their fatty acid esters. An automated GC/MS-method now enables highly
efficient determination of these compounds based on standard methods.

G UI D O D E UßI N G*

T
LAB Tip+

more information:

• You can find more on
this topic at www.
lab-worldwide.com
under the search term
“Gerstel MPS”.
• Visit Gerstel Inc. at
Pittcon 2019 in Philadelphia from March
17 to 21, 2019 (more
information at www.
pittcon.org).

he European Food Safety Authority (EFSA) has recently
updated their risk assessment
for
3-monochloropropanediol
(3-MCPD), 2-MCPD, fatty acid esters
of these compounds, as well as glycidyl fatty acid esters (GE) in food.
The result is based on data submitted by 23 member states: “Glycerol-based process contaminants
found in palm oil, but also in other
vegetable oils, margarines and some
processed foods, raise potential
health concerns for average consumers of these foods in all young
age groups, and for high consumers
in all age groups.” According to the
press release: “The highest levels of
glycidyl esters, as well as 3-MCPD
and 2-MCPD (including esters) were
found in palm oils and palm fats,
followed by other oils and fats. For

* G. Deußing,
Press office Guido Deußing,
41464 Neuss/Germany,
Phone +49-2131-74106

32

consumers aged three and above,
margarines and ‘pastries and cakes’
were the main sources of exposure
to all substances.” Incidentally, the
FDA refers to GE as glycidol fatty acid esters.

Glycerol as building block
All fats and edible oils contain glycerol in the form of fatty acid esters
(triglycerides). Not all oils are ready
for the consumer in their native
form; processing is generally required to remove off odors and to
ensure sufficient shelf life. For deodorization, as part of the refining
process, steam is used to gradually
heat the oil under vacuum to around
200 — 230 °C to ensure that unwanted flavor and taste-intensive compounds are removed along with
other unwanted VOCs and even pesticides. When chloride is present,
heat treatment accelerates the substitution of fatty acids in triglycerides with chlorine atoms, leading to
the formation of 2-MCPD and
3-MCPD fatty acid esters. Under

these conditions, 1,3-diglycerides
also react to form the glycidyl fatty
acid esters.

Assessing the risk
The EFSA risk assessment of the
above-mentioned glycerol derivatives is based on findings from animal experiments: In rats that had
been fed 3-MCPD, cell changes were
found, especially in the kidney area.
Higher dosages led to benign tumors, as reported by the BfR in Berlin.
According to the EFSA, the tolerable
daily intake (TDI) value is 0.8 µg per
kg body weight for 3-MCPD; due to
a lack of adequate toxicological information, no assured TDI value for
2-MCPD can be given.
The risk assessment of glycidyl
fatty acid esters is based on the assumption that these are fully transformed to free glycidol in the body.
Since the free compound is known
to be both genotoxic and carcinogenic, the experts from the panel on
contaminants in the food chain
(CONTAM) organized by EFSA could
October 2018  LAB Worldwide
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not provide any guidance on a safe
level of glycidyl fatty acid esters.
When a safe level doesn’t appear to
exist, there is all the more need for
action toward minimizing the level
of these contaminants in order to
minimize any health risk to consumers, and especially to infants who are
not breast fed and therefore given
industrially processed baby foods.
Monitoring of these crucial levels
requires adequate methods of chemical analysis.

Challenge for the analysis
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For the determination of 2-MCPD,
3-MCPD, their fatty acid esters as
well as glycidyl fatty acid esters and
free glycidol, respectively, internationally, the ISO 18363-1 [4] and the
AOCS Cd 29c-13 methods are widely accepted. In Germany, the German Society for Fat Sciences (DGF)
recommends a unified method,
DGF C-VI 18 (10). The mentioned
methods are all based on the use of
gas chromatography with mass
spectrometric detection (GC/MS).
The DGF unified method C-VI 18
(10) is almost identical to the
AOCS Cd 29c-13 method. Both offer
a solution to the problem: 3-MCPD
fatty acid esters (bound 3-MCPD) are
determined together with free
3-MCPD following alkaline hydrolysis and derivatization with phenylboronic acid. These unified methods also enable indirect determination of glycidyl esters (bound

glycidol) by determining the difference between the free glycidol and
total glycidol concentrations. This
in short highlights the added value
of the unified DGF C-VI 18 (10) and
the AOCS Cd 29c-13 methods. These
methods enable the determination
of free glycidol in the sample and
reading through them provides a fair
impression of the effort required to
transform the compounds such that
they can be determined by gas chromatography, in this case relying on
a manual sample preparation process that includes hydrolysis, extraction and derivatization. In addition,
duplicate analysis of each sample
prepared in two different ways is
needed in order to differentiate between 2-MCPD, 3-MCPD and glycidol.
Gerstel experts have developed a
fully automated sample preparation solution, integrated with the
GC/MS system that replicates the
AOCS Cd 29c-13/ DGF C-VI 18 (10)
methods step by step on a robotic
sampler. “The automated sample
preparation is performed on a Multi
Purpose Sampler (MPS robotic Pro)
Dual Head version with two independently moving towers fitted with
different syringe sizes. This means
that larger amounts of liquid can be
handled for sample preparation with
one syringe while another smaller
syringe handles smaller volumes,
for example, used for injection into
the GC/MS,” says Dominik Lucas,
formerly Application Specialist,

2 SIM chromatogram m/z 198: Top: Virgin olive oil used as blank oil.
Middle: Edible oil sample assay B (3-MCPD).
Bottom: Edible oil sample assay A (3-MCPD + Glycidol).
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now member of the German sales
organization within Gerstel. In addition, method steps such as liquid-liquid extraction, solvent evaporation, solvent exchange to a
GC-compatible solvent and analyte
derivatization, are fully automated
and very efficiently integrated in the
overall method. Finally, the MPS
introduces the prepared sample to
the GC/MS system. The required
steps of the implementation of
DGF C-VI 18 (10) are as follows.
Manual preparation (two steps):
• Weigh a 100 mg sample in a vial
• fill a second vial with sodium
sulfate as drying agent (drying
vial)
This is followed by the automated
preparation with the Gerstel MPS:
• Add MTBE to the sample,
• add ISTD solution and mix,
• add MeOH/NaOH solution,
• shake and incubate,
• add NaCl solution (Sample Preparation A) or NaBr solution (Sample
preparation B),
• add n-hexane,
• shake and incubate,
• discard the hexane phase,
• extract the matrix with n-hexane
(repeat twice),
• multiple analyte extractions with
MTBE/ethyl acetate 3:2 (v/v) and
transfer of the organic phase to
the drying vial,
• add phenylboronic acid solution,
• evaporate and derivatize in the
mVAP (40 °C, 400 mBar) and finally
• the derivatives are taken up in
Isooctane.
Dominik Lucas adds: “The analysis
results we generated using the described automated method showed
good correlation with reference

3 Linearity study for 3-MCPD assay B (top) and Glycidyl assay A (bottom),
0.12—1.9 mg/kg each.

analyses obtained from independent
laboratories. Relative Standard Deviations for repeat analyses were at
five percent for 3-MCPD and
6.4 percent for glycidol for the complete process”. As to using the described sample preparation and
system solution for determination
of 2-MCPD, 3-MCPD, glycidol and
their fatty acid esters: “The evaporation step in the method means that
users can reach the required sensitivity and stability even when using

a single quadropole mass spectrometer,” Dominik Lucas states. The
evaporation step ensures better sensitivity by concentrating analytes. In
addition, it provides improved overall system stability by removing excess derivatization reagent before it
can enter and destabilize the MS ion
source.

References
[1] www.efsa.europa.eu/en/efsajournal/pub/
4426
[2] www.efsa.europa.eu/en/press/news/160
503a
[3] www.efsa.europa.eu/en/panels/contam
[4] ISO 18363-1:2015 Animal and vegetable
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Marc Platthaus, Editor-in-chief

TOXICOLOGICAL INFORMATION ON 2-MCPD AND 3-MCPD
Palm oil is a major contributor to 3-MCPD and 2-MCPD exposure for most individuals.
Levels of 3-MCPD and its fatty acid esters in vegetable oils were largely unchanged over
the last five years. The EFSA has set a tolerable daily intake (TDI) of 0.8 micrograms per
kilogram of body weight per day (µg/kg bw/day) for 3-MCPD and its fatty acid esters based
on evidence linking this substance to organ damage in animal tests. The experts pointed
out that for 2-MCPD the toxicological information is too limited to set a safe level.

fats and oils – Determination of fatty-acid-bound chloropropanediols (MCPDs)
and glycidol by GC/MS – Part 1: Method
using fast alkaline transesterification and
measurement for 3-MCPD and differential measurement for glycidol
[5] AOCS Official Method Cd 29b-13, Revised
2017: 2- and 3-MCPD Fatty Acid Esters
and Glycidol Fatty Acid Esters in Edible
Oils and Fats by GC/MS (Difference Method)
[6] DGF Unified Method C-VI 18 (10) (Available only in German language)
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Fast Cell Harvesting
Without Using
a Centrifuge
Clarification and sterile filtration of anti
bodies in a single step // Whether employed in basic research or the production
of biopharmaceuticals, monoclonal antibodies are used in an exceptionally wide
range of applications. Until now, harvesting of mammalian cell cultures used to be
time-consuming, especially at laboratory
scale, and usually involved a centrifugation step. A new diatomaceous earthbased filtration solution now improves
and accelerates this process significantly.

LAB Info

Dr. Ilka Ottleben, Editor

EASY FILTRATION WITHOUT CENTRIFUGATION
Sartoclear Dynamics Lab is an innovative solution for laboratoryscale prefiltration and sterile filtration of mammalian cell
cultures. This solution provided by Sartoclear Dynamics Lab Kits
enables clarification and sterile filtration of mammalian cell cultures
to be performed in a single step. The ready-to-use kits simplify
the clarification process by completely eliminating the need for a
centrifugation step. In this way, cell cultures can be efficiently clarified and sterilized within minutes.
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onoclonal
antibodies
(mABs) are used in a wide
range of applications including biopharmaceutical development, basic research and in vitro
diagnostics. Expression systems of
monoclonal antibodies typically utilise a signal peptide to ensure secretion of the antibody into the cell
culture media.
Although this reduces the complexity of purification and avoids the
need for cell disruption, it does require the use of expensive and/or
time-consuming techniques to separate cells from antibody-containing
cell culture fluid. This generally
concerns the production of antibodies from mammalian cells, whether
it be standard production using hybridomas or recombinant production in Chinese Hamster Ovary
(CHO) or Human Embryonic Kidney
(HEK) cell lines. At bioreactor scale,
typically above 50 liters, this is usually done by processes such as continuous centrifugation and depth
filtration [1, 2].
However, at research scale, which
is typically less than 10 litres of cell
culture per antibody, these processes become both impractical and expensive. The most widely cited
method for research scale clarification is an initial centrifugation step
followed by filtration of the cleared
supernatant through a 0.2, 0.22 or
0.45 µm filter, either using a
hand-operated syringe or a vacuum
driven bottle-top filter. These are
inexpensive and easy to use along
with standard equipment present in
most biotechnology laboratories.
However, due to the shallow design
of these filters, they are prone to
clogging due to the presence of submicron particles remaining in suspension [2].
At Absolute Antibody, a British
company specializing in expression,
sequencing and engineering of antibodies, recombinant antibodies
are transiently expressed in HEK293
and CHO-K1 cells. Their company

LAB Tip+

more information:

• You will find additional figures and reference literature on
this article by entering
the search term “antibody purification” at
www.lab-worldwide.
com.
• For detailed information on Sartoclear Dynamics Lab, including
application videos and
downloads,
please
visit the microsite
www.sartorius.com/
sartoclear-dynamicslab.
• Contact: Sartorius Lab
Instruments GmbH,
Phone
+49-551-308-0,
E-Mail:
info-lf@sartorius.com
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1 Principles of
clarifying cell
cultures using
conventional
filtration and
Sartoclear
Dynamics Lab
filtration.

in clarifying mammalian cell cultures. The addition of diatomaceous
earth (DE) to cultures supports the
formation of a porous filter cake to
prevent blockage of the filter, allowing rapid removal of cells and cell
debris from the sample (see Figure
1). This avoids the need for a centrifugation step, circumventing issues
around centrifuge capacity and
availability as well as preventing filters from clogging.
In the following, the Sartoclear
Dynamics Lab V filtration system
was tested and compared with the
company’s standard process.

Materials and Methods

2 Downstream
processing workflow of recombinant antibody
production at
Absolute
Antibody.

lab facility typically works with approximately 50 antibodies per week
from a scale of 30 mL up to 20 litres
with a total weekly capacity of approximately 100 litres of cells. For
the last six years, laboratory specialists have been using centrifugation
followed by bottle-top filtration for
all antibodies. As capacity at Absolute Antibody has grown, so has the
need for an increased number of
centrifuges. Over this time, lab en38

gineers looked at a number of alternative options, including the use of
filters designed for home brewing
and flocculants such as Chitosan [3].
These approaches proved to be slow,
prone to clogging and low throughput and to be of low quality (e.g.
endotoxin contaminated).
The Sartoclear Dynamics Lab V
filtration system (Sartorius AG, Göttingen, Germany) was designed to
reduce the time and effort involved

Suspension adapted HEK293 or
CHO cells are grown in serum-free
media and transfected with DNA
plasmids encoding the heavy chain
and light chain of a monoclonal antibody. The cells are harvested for
purification 6 to 14 days post-transfection. For a typical expression
batch of 1 litre, the original clarification process would involve centrifugation at 3,500 g in a bench-top
centrifuge (2 × 500 mL) for 45 minutes followed by filtration using one
or more vacuum-driven PES
0.45 µm bottle-top filters.
Filtered supernatant is then loaded onto an ÄKTA purifier with a 5 mL
Protein A column for antibody capture and elution on low pH buffer.
Antibody is then neutralised and
proceeds either to additional purification steps (e.g. cation exchange or
size exclusion chromatography) or
directly to quality control depending
on the requirements for the particular antibody batch. Quality control
is performed by SDS-PAGE under
non-reducing and reducing conditions, SEC-HPLC, endotoxin testing
and, where required, an ELISA run
to measure binding activity (see
Figure 2).
In the modified downstream process, the centrifugation and filtration steps are replaced with the use
of Sartoclear Dynamics Lab V. In the
case of a 1-litre culture, 20 g of DE
filter aid were added to 1 litre of
cells. The cells and DE are mixed
vigorously and then added directly
to a 1,000 mL PES 0.22 µm Sartolab
RF vacuum-driven filter included in
the Sartoclear Dynamics Lab kit. A
vacuum is applied and the clarified
Oktober 2018  LAB Worldwide
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3 Comparison
of clarification
methods by
handling time.

cell culture fluid collected in the 1 litre bottle. The filtrate is then taken
through the purification and QC
process as described above.

Results and Discussion
To benchmark the Sartoclear Dynamics Lab V against the standard
process, a two-litre culture of a human IgG1 anti-EGFR antibody (Cetuximab; Absolute Antibody catalogue number Ab00279-10.0) was
prepared in HEK293 cells. Six days
post-transfection the culture was
split into two equal volumes. At the
point of harvesting, the cell density
was 2.4 × 106 cells/mL with a viability of 65%.
The first litre of cell culture was
taken through the conventional process. This involved a 45-minute centrifugation step followed by filtration using three 0.45 µm PES
500 mL bottle-top filters. These filters typically block after about
400 mL of supernatant have been
filtered, meaning on average three
filters are required per litre of cell
culture. No filters with a pore size of
0.22 µm were used in order to increase the supernatant volume that
can be filtered prior to blockage.
Filtering of 1 litre of cells took 9 minutes, 48 seconds, of hands-on time,
which added up to an overall process
time of approximately 55 minutes.
The second litre was taken
through the Sartoclear Dynamics
Lab V process. Two 10-gram pouches of DE were added to the cells, followed by vigorous mixing. The cells
were then poured into a 1,000 mL
0.22 µm Sartolab RF filter and a vacuum was applied. The filtration ran
to completion with no blockage and
took a total of 8 minutes, 27 seconds, from applying the DE to completion of filtering. This represents
approximately 15% of the time taken by the conventional approach, as
illustrated in Figure 3.
To confirm that the Sartoclear Dynamics Lab V process had no effect
on the quality of the antibody, the
two samples proceeded through purification and quality control separately. The final purified antibodies
showed no detectable differences in
product quality as determined by
SDS-PAGE (see Figure 5, online) or
SEC-HPLC (see Figure 6, online). An
endotoxin measurement was taken
LAB Worldwide  Oktober 2018

4 Indirect ELISA
showing binding
of EGFR antibodies
(Cetuximab) to
EGFR-Fc.

for each sample, with both giving a
reading of < 0.05 EU/mg, which is
the lower limit of detection of the
testing kit routinely used. To confirm that the modified process had
no effect on the function of the antibody, an indirect ELISA was performed to show binding to human
EGFR-Fc (Absolute Antibody catalogue number Pr00117-10.9). As
shown in Figure 4, the method of
cell clarification had no impact on
binding activity. Additionally, the
final yields obtained by both processes were almost identical, showing that DE has no impact on both
quality and quantity of antibody.

Conclusion
It was clearly demonstrated here
that Sartoclear Dynamics Lab V enables rapid clarification of mammalian cell cultures without the need

for centrifugation. This was done by
taking two litres of cell culture transiently transfected with an antibody
and comparing a standard centrifugation-based clarification process
with the diatomaceous earth-based
method.
Any meaningful differences were
unable to be detected in the final
product quantity or quality as determined by a host of measurements
(SDS-PAGE, SEC-HPLC, ELISA and
endotoxin), demonstrating that the
diatomaceous earth-based system
has no impact on product quality.
Importantly, the Sartoclear Dynamics Lab V process gave an impressive
time saving of approximately 85%.
This makes Sartoclear Dynamics Lab
V an attractive option to increase
productivity and throughput for the
clarification step of secreted protein
expression and purification systems.

39

Sources: Adents; © marog-pixcells- stock.adobe.com

Bio- and Pharma-Analysis  Serialisation

1 The differences
between visually
readable data
elements on pharmaceutical packaging for the US
market and the EU
market: serial
number and date
format.

How to be Successful
in the US Market
The US drug supply chain security act and its impact on international
manufacturers // The US Drug Supply Chain Security Act and the EU
Falsified Medicines Directive both contain similar basic requirements
in terms of serialization. However, while the overall objective —
a safer drug supply chain — is the same on both sides of the Atlantic,
the respective regulations differ widely in many aspects.

C H R I STO P H E D E V I N S *

B

oth, US and the European Union, will require unique product identification at sales unit
level in human-readable format and
as a machine-readable data carrier
using GS1 standards in form of a 2D
bar code or data matrix. These need
to be printed on the outer unit level
packaging and verified before product enters the supply chain. Given
that serialization-readiness in both
markets is worryingly low, manufacturers need to start acting now in
order to be compliant on time as
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there are few qualified solution vendors on the market.

Grace period ends in a few
months
Even though the US Food and Drug
Administration (FDA) has announced a potential grace period of
one year, the official deadline for
serialization of sale units and homogeneous cases officially remains
November 2017. As many drug
manufacturers catering to the US
market still have no future-proof
serialization solution in place, the

industry welcomed this respite.
However, this delay is likely to entail
a complete zero-tolerance approach
in 2018 as anyone not in compliance
would technically have been in violation of the law for a full year.
The proximity of the deadliness
can be an advantage as some requirements are similar. While the
Falsified Medicines Directive (FMD)
2011/62/EU will immediately be
applicable in its entirety from Feb* The Author is Founding Partner & CEO
at Adents, Massy/France.
Contact: Phone +33-1-693211-11
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ruary 2019, the US have opted for a
phased approach with different
milestones for different supply
chain partners. The 11/2017 deadline applies to serialization at unit
level and for homogeneous cases.
Aggregation is likely to be a business
requirement from 2019 to manage
product returns. Major US wholesalers have already sent letters to the
manufacturers informing them that
aggregation is going to be expected.
It is important to keep this in the
back of your mind when choosing a
serialization solution today: In the
future, your platform might need to
be able to automatically handle
more processes than “just” serialization, for instance tamper-evident
packaging in the EU.
The advantage of the Drug Supply
Chain Security Act (DSCSA), as opposed to the FMD is that it applies to
all states equally, covering prescription drugs. The Falsified Medicines
Directive applies to prescription
drugs as well but the EU has published a whitelist of exempted pharmaceuticals. Given that a European
Directive needs to be transposed
into national law in each of the
member states, application might
vary as the FMD expressly leaves
room for interpretation and certain
national exceptions. Thus, the
member states are free to add further drugs to the list covered by FMD
requirements, meaning that medicines that do not need to be serialized in Portugal might have to be
serialized in Poland.

The differences in
Serialization and Coding
For the European market, randomized serial numbers can be generated on site by the manufacturer/
pharma company. A contract manufacturer might also get serial numbers from the pharma companies it
produces for. Serial codes in the EU
must not exceed 20 digits and be
unique until at least one year after
the expiry date of the pack or five
years after the pack has been released for sale or distribution,
whichever is the longer period. In
addition to the Serial Number, the
FMD requires lot number, expiry
date and Global Trade Item Number
(GTIN) to be printed in machine- and
human-readable format.
LAB Worldwide  October 2018

As many EU countries are already
using some form of coding, migrating towards a GTIN-14 format
should be pretty straight forward.
The real challenge will be the coding
of multi-market packs as the FMD
allows for additional data elements
to be printed on the packs, like reimbursement codes (NHRN or REIM) or the German PZN (Pharmazentralnummer). This means that, just
to be able to cater to the seemingly
harmonized EU market, you will
need a rather flexible serialization
solution.
The United States require unique
product identification and printing
of National Drug Code, 12-digit serial number, lot number, expiry date
in a 2D bar code or data matrix and,
part of it, in human-readable format. For the American market, serial numbers don’t have to be randomized. Another, more cultural
than legal difference is the packaging format: traditionally pills in the
US come in bottles rather than blisters and cardboard boxes. German
pharma companies therefore require serialization solutions that can
handle different packaging formats
and printing masks if they want to
produce for both, EU and US markets.

Verification and Reporting
in the supply chain
In the European Union, authenticity
will be guaranteed by an end-to-end
verification system supported by
risk-based verification carried out by
wholesale distributors. Compared to
the US, this sounds easy but will nevertheless have profound impact on
the supply chain beyond the production lines: Wholesalers and 3PLs will
have to adapt IT systems and establish business processes for decommissioning (which is not mandatory
in the US) and risk-based verification
whereas retail pharmacists and hospitals will need to integrate verification in workflows.
In the United States, verification
is required once the product leaves
the manufacturer all the way
through the supply chain at each
transfer of liability. At each change
of ownership, the previous owner is
required to provide the new owner
with certain types of transaction
documents (T3: Transaction Infor-

mation, Transaction History and
Transaction Statement). The FDA
can organize product investigations
and manufacturers then have only
24 hours to respond to inquiries.
German manufacturers will have to
connect to the European Medicines
Verification System EMVS in order
to upload serialization and product
master data. This European Hub will
communicate information directly
to the national repository managed
by the stakeholder organization Securpharm. Keeping control of your
serial number generation strategy
from the start of the serialization
project implementation is therefore
key. Bigger organizations with multiple sites and/or CMOs should opt
for a level 4 system linked to a
strong, highly configurable level 3
system. Whether producing medicines for the American market or for
the EU, manufacturers, especially
large-scale ones, will need a serialization system that is able to communicate with enterprise-level systems
(i.e. ERP, MES) and central databases. For Marketing Authorization
Holders (MAH), safe connectivity
with third parties like authorities
and/or 3PLs incl. easy on-boarding
is a must as well.

Pharma companies need the
right solution
These new regulatory requirements
will have profound impact on the
pharmaceutical industry. With the
right solution, pharma companies
and CMOs will be able to accelerate
the digital transformation of the
pharmaceutical supply chain for increased patient safety and ROI. 

2 Printing and
real-time control
of serial numbers
on drug packages
using serialization
software.
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more information:

• You can meet Adents
at the 2018 ISPE Annual Meeting in Philadelphia/USA, November 4 - 7, 2018 (more
information on www.
ispe.org].
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Everything Under Control
CO2 monitoring in shake flask culture // Not every cell culture experiment is
carried out in monitored bioreactors. Learn how continuous monitoring of
different cell parameters can also be performed in conventional laboratory
vessels such as shake flasks.

FERNANDO MARTINEZ
F E R R E R A S, M E L A N I E
H E I N R I C H , L AU R A P É R E Z
M E D I N A , G E R N OT J O H N *

C

clavable CO2 sensor proved its utility
in the monitoring of the complete
growth profile of yeast Saccharomyces cerevisiae in YPD medium. DO
and biomass were measured simultaneously with the SFR vario device.
Finally, offline measurements of
CO2 and OD 600 were carried out for
comparison and validation.

Materials and Methods

Sources: Presens

1 The experimental
setup for the measurement of CO2 in
shake flasks.

ultivation of yeasts in shake
flasks is quite common, but
typically the commercially
available flasks are not instrumented and therefore allow no online
measurement of key process parameters such as CO2, O2 and pH, which
have a strong influence on the cultivation outcome. As a result, monitoring of cell growth does not take
place at all, or is performed in an
invasive way, i.e. taking out samples
for determination of the optical den-

sity or CO2. This proceeding inevitably leads to disturbances in the media and increases the risk of contamination. Moreover, in these cases
the monitoring of multiple parameters at all time points is not possible.
Nevertheless, these drawbacks
can be overcome completely with
the non-invasive measurements
performed by the SFR vario device
because there is no need to sample
the flasks to monitor the parameters. The SFR vario device was already able to measure pH, biomass
and DO simultaneously. In this application note, the reliability of dissolved CO2 values measured online
with a new optical sensor was investigated. The innovative and auto-

Commercial baker’s yeast (S. cerevisiae) was cultured in YPD medium at
300 rpm and 30 °C. For cultivation
500 ml baffled and non-baffled Erlenmeyer flasks were used with
200 ml working volume. In each
flask an optical DO (SP-PSt3) and CO2
sensor (SP-CD1T) was integrated.
The sensors were read out with the
SFR vario, which was also used for
online biomass monitoring in the
cultures. Data recording and measurement control was realized with
the Presens Flask Studio software.
The experimental setup was as
follows:
• Yeast: commercial baker’s yeast
• Medium: YPD
• Conditions of the experiment:
baffled and no baffled flasks
500 ml filled until 200 ml, shaker
speed: 300 rpm and temperature:
30 °C
• SFR vario
• Presens Flask Studio Software
(PFS)
• Detection Methods for all Parameters
The SFR vario can read out two optical sensors integrated in an Erlenmeyer flask — one oxygen sensor
* Dr. Gernot John
Presens GmbH
93053 Regensburg/Germany,
Phone +49-941-94272-100
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Certiﬁed

Reference
Materials

for Instrument
Qualiﬁcation

2 Measurement in a baffled flask with offline sampling. The peaks in the raw
DO signal are due to the stopping of the shaking device to take samples for
the offline measurements. Biomass signal is filtered and transformed to OD
600 nm.

and one pH or CO2 sensor. The optical measurements are performed
through the transparent bottom of
the flask. The reader also has dedicated optics for biomass measurements. Therefore, light emitted by
a LED is transmitted through the
flask bottom and is then scattered by
particles or cells in the medium.
This scattered light is then detected
by a photodiode and can be translated into a signal amplitude by the
reader. By a non-linear calibration
model these amplitude values can
be correlated with e.g. optical density or cell dry weight. All parameters are measured simultaneously,
so detailed information about culture development can be followed
online.

Results in baffled flasks
A baffled flask containing autoclaved YPD medium was inoculated
with S. cerevisiae and placed on the
SFR vario inside a shaker at 30 °C and
300 rpm. Monitoring of pCO2, DO
and biomass was then started and
recorded for 24 h. In parallel, pCO2
and OD 600 nm (optical density) offline measurements were carried out
for comparison.
The observed carbon dioxide production and the oxygen consumption profile are typical for the aerobic
diauxic growth of the yeast culture.
First a large fraction of glucose is
LAB Worldwide  October 2018

catabolized to ethanol and carbon
dioxide, while a smaller fraction is
used to form biomass (1 — 4 h, see
Fig. 2). By converting glucose to ethanol yeasts obtain a growth benefit
in the natural environment. While
glucose can be used as carbon source
by the majority of microorganisms,
ethanol is toxic for the competing
organisms and cannot be used as
nutrient. When almost all glucose is
metabolized to ethanol, the yeast
starts using ethanol as carbon
source. This metabolic switch can be
seen as a drop of pCO2 from 12 to 1%
and a slight drop in DO after 5 h. DO
is consumed as long as ethanol is
metabolized and used for biomass
production (16 h). After cell death
the DO increases again because the
presence of baffles allows oxygenation.
In the pCO2 profile after 5 h we can
observe in the online measurement,
as well as in the corresponding offline measurement a peak corresponding to the ethanol production,
decreasing during the metabolic
switch followed by a slow increase
during ethanol consumption. After
16 h, when cell death occurs, pCO2
drops to zero.
Biomass increased during culturing and stagnates at the same time
the DO increased and the pCO2 decreased when cell division stops.
The data for biomass recorded by the
SFR vario were comparable to the

The widest range:
Deep UV to Infra-red
Up to 3.5 Absorbance
NIST Traceable
ISO 17034 Reference
Material Producer
ISO/IEC 17025 accredited
supplier
Lifetime Guarantee
Fast Recalibration Service
Meet all International
regulatory Standards

Starna Scientiﬁc Ltd

www.starna.com
+44 (0) 20 8501 5550
sales@starna.com
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LAB Tip+

more information:

• You can find more of
this topic using the
search term “Cell cultivation” at www.
lab-worldwide.com.
• There are several tutorial videos on the
Presens
website
(www.presens.com) in
the knowledge section.

discontinuous offline OD 600 nm
sampling.
As Fig. 2 shows, the stopping of
the shaker in order to take samples
for the offline measurements causes
disturbances in the oxygen content
that must be eliminated afterwards
in a cumbersome process. The
measurement with the SFR vario
overcomes this drawback, as can be
seen in Fig. 3, where the same measurement was performed but without
taking offline measurements, and
thus guarantees a continuous oxygen and nutrient supply for the yeast
cells.

Results in non-baffled flasks
In a second experiment, the inoculation was performed in a non-baffled flask under the same experimental conditions. PCO2 offline
measurements were once again
gathered as an external reference for
our measurement system.
The consumption of oxygen exceeds the oxygenation of the medium by shaking, because aeration is
limited in the non-baffled flasks. DO
was consumed approximately during the first 10 h and then remained
at 0%, because it is a flask with flat
bottom (see Fig. 4). However, the
S. cerevisiae continued growing beyond these 10 h since it is a facultative anaerobic microorganism. During this period of time we can observe a similar profile in the pCO2 to
the one observed in the baffled
flasks, although in this case the glucose and ethanol consumption are
not as clearly differentiated as before. PCO2 offline measurements are

LAB Info

Marc Platthaus, Editor-in-chief

CULTURE CONTROL
During industrial use of yeast such as Saccharomyces
cerevisiae the metabolism has to be controlled
tightly in terms of oxygenation and carbon source
supply, in order to prevent the production of unwanted metabolic products and to force the desired compounds. A continuous monitoring of these parameters
is correspondingly important to receive the desired
results.
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3 Measurement in baffled flask without offline sampling. Biomass signal is
filtered and transformed to OD 600 nm.

4 Measurement in a non-baffled flask with offline pCO2 measurement. The
peaks of the raw DO signal are due to the stopping of the shaking device to
take samples for the offline measurements. Biomass signal is filtered and
transformed to OD 600 nm.

also in accordance with this tendency. Biomass increases continuously
from the beginning of the experiment, which confirms the cell division.

Conclusion
The SFR vario device together with
the Presens Flask Studio Software
form a professional and scientific
system allowing the continuous
gathering of accurate data of several
analyses important for monitoring
cell growth.
The accuracy of the SFR vario was
confirmed by validation with the
performed offline measurements.

The innovative device possesses
many advantages, such as reduced
risk of contamination of the culture
and a higher number of experimental points since the complete curves
can be recorded and not only scattered measurement points. Thus,
the SFR vario enables the real time
observation of nutrient or oxygen
depletion as well as switches in the
metabolism.
Besides the main parameters described before, the SFR vario also
records temperature, agitation
speed (rpm) and pressure, which
could be convenient to future references during the analysis of experimental data.
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Sample preparation

To Dry Samples Fast and Accurate

To enable all users to achieve excellent results every time, the EZ-2 has
been made easier to use than a conventional rotary evaporator, opines
manufacturer genevac. In addition to accommodating many more samples, it can operate entirely unattended. Using Genevac’s patented sample protection system, the EZ-2 can dry samples without cross-contamination and sample loss due to solvent bumping commonly experienced
with rotary evaporator systems.
Providing extra peace of mind with thermally sensitive samples, the
EZ-2 temperature control and Auto Stop systems protect your samples
during operation. There is no need for special training — just load, set
and walk away.
For most applications an optimised EZ-2 evaporator is available to suit
al lot of solvent removal needs. The EZ-Standard is created specifically
for drying water and concentration of volatile solvents prior to analysis,
the EZ-2 Plus for working with solvents with higher boiling points — up to 165 °C — and the EZ-2 Elite for more difficult solutions such as
DMSO and NMP, or fast freeze drying.
EZ-2 evaporators can be further modified for the most difficult and hazardous solvents, a special model exists for those working with
potentially explosive solvents such as diethyl-ether. Alternatively, for laboratories who remove concentrated chlorinated acids and acid
chlorides, a corrosion resistant construction EZ-2 HCl is the system of choice.
// Phone +44-1473-240000
LAB Info: More on lab-worldwide.com: Genevac

PCR Consumables

Better Protection for your Samples!

Stop sample loss caused by tiny leaks
and evaporation! Use PCR Consumables from BRAND to utilize every
microliter of your PCR samples.
We test every single cavity of our
PCR Consumables for 100 per cent
tightness. The BRAND sealing ﬁlms
are matched perfectly with the plate
surface, minimizing evaporation losses even in the
wells along the edges.

Request free samples today:
shop.brand.de/en/pcr
www.brand.de
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Food and Environmental Analysis

Kjeldahl Analysis for a Broad Range of Products
With the new Vapotest 500, Turbotherm S and Vacusog German
laboratory specialist C. Gerhardt completes the update of the
Kjeldahl series and offers the customer the largest possible selection of devices for the Kjeldahl analysis. The new Vapodest
500 is the new reference for nitrogen determination and guides
the user step by step through the set-up, calibration and analysis, as the company points out. With the comprehensive data
management the tracking of samples is very simple and convenient. Perfect for a previous rapid digestion is the new Turbotherm S. As an evolution of the existing model, the new infrared digestor is now equipped with a new control unit with
fully adjustable tilt angle and full color screen to monitor the
digestion process.
Last but not least C. Gerhardt adds a new powerful scrubber
unit to the product range. The innovative 4-stage separation
system with activated carbon filter makes the Vacusog distinctively effective, economical and quiet. As the device does not
need any water supply the scrubber can be placed anywhere in
the laboratory.
// Phone +49-2223-2999-0
LAB Info: More on lab-worldwide.com: C. Gerhardt

THE ONLY INTERNATIONAL
LABORATORY SHOW IN 2019
ATTRACTING BUYERS FROM
100+ COUNTRIES
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Webpage for Moisture Analysis

How to Measure Moisture

Moisture content is crucial to product processibility, shelf-life, and
quality. The official method for determining the moisture content
of a substance is the drying oven method, but did you know that
fast halogen moisture analyzers are an officially accepted alternative? A comprehensive new application page from Mettler Toledo
(at www.mt.com) explains moisture content determination technologies and provides useful guidance to help you select the right
method for your application requirements. All the essentials of
moisture content determination are gathered together on one
easy-reference page, making it convenient to explore the two main
methods in depth and compare them side by side. The valuable FAQ
section addresses some of the most common challenges in moisture
measurement. Additional topics include:
• Using a drying oven and balance: Step-by-step instructions on
how to determine loss on drying
• Using moisture analyzers: Workflow, video and guide
• Related technologies
• Assistance and advice on request.

Soon: the 40 ton Lab-Press MP400M
Motor driven, benchtop size, touchscreen.

w w w. l a b - w o r l d w i d e . c o m

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

Fast LC/MS-Sample Preparation
Biological samples commonly contain proteins that interfere with
downstream applications. Traditionally scientists have used the
Crash method, in which the protein is denatured with acetonitrile
and the flocculant filtered out to clean their samples prior to LC/
MS analysis.
Using a P3-protein from Porvair Sciences “crashes” out of solution
and precipitates directly in each well of the microplate when acetonitrile is added, thus solving all common problems traditionally
associated with the Crash technique of protein clean-up. The novel dual frit, hydrophobically treated matrix used by the P3 microplate means that there is no “wetting out” and leakage of sample
before the application of vacuum. Beneficially the P3 microplate
enables 96 samples to be filtered simultaneously — accelerating
your LC/MS protocols.
// Phone +41-44-9442211
LAB Info: More on lab-worldwide.com: Porvair Sciences
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Vacuum Technology

Leak Detection Made Easy
The ASM 390 and ASM 392 are leak detection solutions by Pfeiffer
Vacuum used in the semiconductor and display industry as well as
other demanding applications where rapid pump down and high sensitivity is key. Both models are Semi S2 compliant. The leak detectors
are fitted with a dry frictionless backing pump and a powerful high
vacuum pump, making them the ideal tools for leak testing of various
components in clean environments, states the company. Equipped
with an additional turbo pump, the ASM 392 will speed up the leak
detection process to reduce the downtime of the production equipment.
The ASM 390 and ASM 392 have been developed to provide full
confidence in leak testing regardless of operator knowledge. According to the firm, they deliver accurate results in minimal time, making
them highly efficient in the field. ASM 390 and ASM 392 are uniquely ergonomic with a convenient size and height. Both the products
have a secondary handle in the front, a fully rotatable removable display and an inlet in the front for easily connecting test ports and
maneuverability for access to all testing areas even in tight spaces.
// Phone +49-6441-802-1223
LAB Info: More on lab-worldwide.com: Pfeiffer Vacuum
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Oral Solid Dosing production

From Development to Continuous Manufacturing
The Xelum R&D from Bosch Packing offers pharmaceutical manufacturers an ideal start to continuous Oral Solid Dosing production.
In contrast to continual mass flow, the Xelum R&D doses excipients
and active ingredients as a discrete mass. This way, customers can
dose even smallest amounts of APIs of less than one percent. Individual packages, so-called X-keys, continuously run through the
process chain and are removed successively from the machine as
packages into bins. Moreover, the X-key approach makes the product

traceable at all times. It reduces the system’s failure susceptibility
and process complexity, while increasing the product’s accuracy and
quality. Time-consuming scale-up is not needed, since the laboratory device uses the same components as the Xelum production
platform. The identical process parameters can be directly transferred 1:1, which leads to a reduced development time.
// Phone +49-7622-6884-0
LAB Info: More on lab-worldwide.com: Bosch Packaging

Bioreactor

Cell Culture
Production

The single-use mini vessel for the
bioreactor Ambr 250 ht from
Sartorius Stedim Biotech for microcarrier culture has a working
volume of 100 - 250 mL and features a single Elephant Ear impeller. This impeller type generates optimum mixing and suspension of microcarriers, allowing adherent cells to grow over
the entire microcarrier surface.
Utilizing this bioreactor on the
Ambr 250 ht system will allow
rapid scale-up of optimized adherent cell culture processes to
SSB’s Biostat STR range of pilot
and manufacturing scale stirred
bioreactors. This results in shorter process development timelines. This would not be achieved
using conventional equipment.
With up to 24 bioreactors per
Ambr 250 ht system, the technology is ideal for Design of Experiments studies to optimize
process development for vaccine
manufacturing using a Quality
by Design approach.
// Phone +49-551-308-0
LAB Info: More on labworldwide.com: Sartorius Stedim

We’ll

keep

The lab that
never sleeps
M
Memmert
CO2 incubators do the
ttalking ...
. . . when it comes to the safety of cell cultures:
sstate-of-the-art communication interfaces, battery
bbuffer for CO2 supply, alarm messages to mobile
pphones, FDA compliant data logging, remote data
rreadout and programming, rounded edges for easy
ccleaning, 60 minutes sterilisation programme.
The Memmert ICOmed is certified as a Class IIa
medical device for in vitro fertilisation, gene expression and biosyntheses.
For more information on Memmert CO2 incubators
please visit www.memmert.com/ico.

in touch!
www.memmert.com | www.atmosafe.net

HEATING AND DRYING OVENS I INCUBATORS
CLIMATE CHAMBERS I WATER AND OILBATHS
100% ATMOSAFE. MADE IN GERMANY.
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50 Years of dispensing

Laboratory Evolution
Half a century ago th bottle-top
dispenser were first introduced
to the lab by the company Brand.
It became the gold standard for
high-precision dosing of critical
media directly from bottles. It all
began in late 1967 with Brand
filing a patent application for an
“Instrument for dispensing and
variably adjustable dosing of liquids". One year later, "the rapid
pipette" — a dispenser enabling
especially fast, precise and safe
dosing — appeared in the Brand
General Catalog for the first time.
Replacing conventional dosing
methods, such as using graduated cylinders or filling pipettes by
mouth, the Brand dispenser
could simply be screwed onto a
reagent bottle, allowing lab operators to dose with high precision,
reproducibly and much more efficiently.
This first-generation bottle-top dispenser already had some of
the key features that enabled the great success of Dispensette during the following 50 years. It made it easy to set and adjust the
dosing volume accurately and reproducibly, and, since it was made
of materials highly resistant to chemicals, it was even suitable for
aggressive media.
In 1973 the Dispensette brand name was registered and introduced to the Brand line of bottle-top dispensers. Today these products are considered the gold standard for bottle-top dispensers by
many laboratories. Dispensette S, introduced in 2015, is the latest
generation of products in this success story. An entire series of
innovations make it again easier for users to work with these bottle-top dispensers, as the company points out.

Immunodetection

For Western Blotting
Readytector from Candor is an all-in-one detection solution for
Western blotting and
contains all ingredients
for an immunodetection. Only a specific
primary antibody has to
be added. “All-in-one”
stands for all ingredients in one solution as well as for all-in-one step. The only additional step is washing with the specific Wash Buffer. The solution is
available for primary rabbit antibodies and for primary mouse antibodies. Both versions work with the same easy and quick protocol.
// Phone +49-7522-79527-0
LAB Info: More on lab-worldwide.com: Candor Bioscience

Benchtop dryer

For small Workspaces

// Phone +49-9342-808-0
LAB Info: More on lab-worldwide.com: Brand

To achieve high reproducibility and facilitate scale-up the control
of mixing and temperature is essential, particularly for highly exothermic or fast, mixing-dependent reactions. Uniqsis glass static
mixer/reactor chips produce an efficient, turbulent mixed reagent
stream that is not diffusion dependent.
Compatible with all Uniqsis GSMs from 250 µl to 20 ml total channel volume the unit delivers precise flow reactor temperature control from -30 °C up to 150 °C. The Polar Bear Plus GSM will accommodate all sizes of GSM from a single large chip, or using a conductive insert, up to 2 of the smaller GSMs. Customised holders are
also available on request. The Polar Bear Plus GSM reactor is easy
to use and is completely self-contained, requiring only an electricity supply for operation — no cardice, refrigerants or messy heat
transfer fluids.

Designed for pharmaceutical and biotech labs, the Advantage Pro
Benchtop Tray Freeze Dryer from SP Scientific has comparable shelf
temperature uniformity (±1.0 °C) and system vacuum control performance to larger production freeze dryers, but in a convenient
benchtop package. At only 26 in (66 cm) wide, the Advantage Pro
requires a minimal amount of your valuable bench space, yet enables product to be safely processed on over 3 ft2 (2,766 cm2) of usable shelf area. The Advantage Pro offers the versatility to freeze dry
bulk product or be configured for applications in stoppered vials.
Top down pneumatic stoppering is available as an option. The Advantage Pro also features a sophisticated and accurate Pirani gauge
to measure and control vacuum. Side-mounted manifold valves
provide the additional flexibility to freeze dry product in flasks. Two
refrigeration choices (-70 °C and -85 °C) are available for the large
6-liter capacity condenser, depending on the type of product and
solvents being lyophilized. Designed for both the occasional user
and freeze-drying expert, the intuitive controller simplifies freeze
drying and makes the system easy to operate.

// Phone +44-845-864-7747
LAB Info: More on lab-worldwide.com: Uniqsis

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

Flow Chemistry

Active Temperature Control
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Particle and Molecule Size Measurement

With patented Light
Scattering Detector

Malvern Panalytical has unveiled its new Zetasizer Pro and Ultra
systems, designed to increase confidence in decision-making within key analytical workflows associated with product development
and quality control. These new instruments deliver significant improvements in the quality and speed of particle size, molecule size
and zeta potential measurements, using the techniques of dynamic and electrophoretic light scattering, as the company points out.
The Zetasizer Pro and Zetasizer Ultra are the result of extensive
customer understanding, research and testing, which has enabled
the engineers to develop a more intelligent and intuitive way of
making light scattering measurements.
The Zetasizer Pro and Ultra systems are controlled by the ZS
Xplorer software, introducing new sample-centric workflows which
make method design and data analysis more straightforward for
new users, while preserving full accessibility for users experienced
in the application of light scattering methods. New analysis capabilities answer key issues associated with the presence of dust or
aggregates when applying dynamic light scattering for particle and
molecular characterization, filtering these from the results to give
a truer overall picture of the sample. This is supported by integrated, deep-learning empowered data quality guidance, offering the
user instant feedback on their results and providing actionable
advice on how to improve poor quality data.
A key differentiator of the Zetasizer Ultra is its patented Multi-Angle Dynamic Light Scattering (MADLS) technology, which automates multiple-angle size measurements, providing higher resolution and more complete particle size distributions. MADLS also
enables calibration-free particle concentration analysis for a wide
range of materials, resolving the individual concentrations of different size populations. The new disposable capillary sizing cell
provides the ultimate in non-destructive, low volume (3 μL) analysis, extending the upper range to 10 μm and delivering high quality data whilst reducing cost. Zetasizer systems are used across
many industry sectors worldwide, delivering value in the control
and optimization of processes, and the improvement of product
quality, stability and performance. They are ubiquitous in academic settings, indispensable in a wealth of application spaces and
referenced in tens of thousands of peer-reviewed publications.
// Phone +44-1763-580040
LAB Info: More on lab-worldwide.com: Malvern Panalytical

LAB Worldwide  October 2018

51

Products and Innovations  LAB Worldwide 3

Temperature Control

Cell Biology

Instruments of the new Dyneo series from Julabo have what it takes
to handle challenging temperature-control tasks. With their high
heating and cooling capacities and forward-facing control, Dyneo
DD units are designed for modern laboratories. Their robust and
bright display is suitable for industrial environments and easily
readable even from a distance. With a large selection of models,
such as immersion circulators, refrigerated circulators, and heating
circulators, for use
with a bath or in a
closed loop, Dyneo is
ready to handle virtually any temperature
control task. Powerful
refrigerated circulators have a temperature range of -50 °C to
200 °C with a heating
capacity of 2 kW.
Pump capacity of the
DD models is 22 l/min
with pressure of
0.6 bar. The cooling
machines operate precisely and reliably
even at elevated ambient temperatures up to 40 °C. Dyneo immersion circulators offer
the greatest flexibility. They are delivered with a stable and robust
bath clamp and can be mounted on any container up to 50 liters in
volume. Immersion circulators are used for internal temperature
applications and cover a working temperature range of 20 °C to
200 °C. Dyneo heating circulators for internal and external applications are available for applications of 4 to 26 liters and are
equipped with an integrated cooling coil for counter-cooling. An
integrated drain tap makes emptying the tank safe and clean.

The new Artos 3D ultramicrotome is a powerful Array Tomography
Solution for 3D imaging applications from Leica Microsystems. It
marks a new level of quality and speed for ultramicrotome sectioning intended for 3D tomography with a light or scanning electron
microscope (SEM). The Artos 3D solution automatically produces
serial bands of extremely consistent sections for array tomographic reconstruction of sample volumes at the nanometer range. A
specially developed diamond knife lays the sections on the cutting
tape carrier. The smart automation simplifies many tedious work
steps from the carrier preparation to the coating of each series of
cuts. As a result, the Artos 3D enables greater sample throughput.
It eliminates many time-consuming work steps, reducing errors
and section misalignments alike. Transparent carrier materials can
also be used, so the ultramicrotome is also excellently suited for
correlative microscopy.

// Phone +49-7823-51-0
LAB Info: More on lab-worldwide.com: Julabo

// Phone +49-6441-29-0
LAB Info: More on lab-worldwide.com: Leica Microsystems

From -50 °C to 200 °C

3D Image Reconstruction

Download
our new
catalogue

now!

Quality assures
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The Original – Filter Papers since 1883
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RNA Extraction and PCR Setup

High-Throughput Solution for Fully-automated DNA
Biotecon Diagnostics’ Foodproof Roboprep Fusion for molecular food
and veterinary diagnostics is a combination of a precise liquid handling robot with an attached DNA/RNA extraction system — the
Kingfisher Flex. The pipetting robot does the complete preparation
of the sample material and the buffers required for the extraction.
The separate gripper arm is capable to transfer the prepared microtiter plates to the DNA/RNA extraction system. This open and modular system shows a high flexibility and robustness due to liquid

displacement pumps. A variety of validated Foodproof magnetic
preparation kits allows testing of a broad range of parameters. The
kits contain magnetic beads to extract highly purified DNA or RNA
for direct use in real-time PCR applications. The purified nucleic
acids are automatically moved back into the liquid handling system
for subsequent PCR setup.
// Phone +49-331-2300-200
LAB Info: More on lab-worldwide.com: Biotecon Diagnostics

Combustion analyzer

Carbon and
Sulfur Analysis

Perfect separation
solutions for polymers,
proteins and particles.
The G4 Icaruc Series 2 extends
Bruker’s line of compact,
high-efficiency and low-maintenance combustion analyzers by
introducing novel, high-sensitivity detection technology in combination with a unique, industry-proven furnace. The system
is equipped with LED-powered
detectors based on Non-Dispersive UV absorption photometry
for sulfur detection. In contrast
to traditional IR absorption detectors, it delivers a ten times
better signal-to-noise ratio and a
linear dynamic range of five orders of magnitude with no spectral or thermal interference, as
the company points out. The
furnace zone is shielded by a patented Zoneprotect technology,
ensuring clean, efficient combustion with minimum maintenance and low cost of operation.
This makes the system ideal for
quality control in primary metal
manufacturing, ceramics, mining and cement industries.
// Phone +49-721-509970
LAB Info: More on labworldwide.com: Bruker AXS
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We go that
extra yard!
PSS is your partner for GPC/SEC, Interaction
Polymer Chromatography IPC or 2-Dimensional
Chromatography

2D – whether with our

SECcurity² turnkey solutions, or with our expert
contract analysis services. For the ultimate in
macromolecular characterization, contact PSS
and stay one step ahead of the game.

PERFECT
S E PA R AT I O N
SOLUTIONS
www.pss-polymer.com
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Spectroscopy

For Paper Chemistry
Energy Dispersive X-ray Fluorescence (EDXRF) is a standard technique across the paper and film industry for determining for example silicone coating thickness and
composition. Applied Rigaku
Technologies offers the Rigaku NEX QC series of benchtop
EDXRF spectrometers and the
new Rigaku NEX LS linear
scanner for cross and down web profiling. The instruments provides
a tool for quickly checking silicone coat weight in order to maintain
the highest product quality with minimal costs.

Particle control

Fast Analysis of Particle
Shape and Size

// Phone +1-512-225-1796
LAB Info: More on lab-worldwide.com: Applied Rigaku Technologies

Cancer Research

A critical goal in cancer disease management is early detection.
When detected early, cancer progression can be arrested using
techniques such as targeted therapy, chemotherapy and surgery
thereby increasing the chances of survival and a higher quality of
life. Liquid biopsy offers the promise of providing a quick, non-invasive and cost-effective alternative to surgical biopsies, allowing
tumor analysis through a simple blood sample. Traces of the ctDNA
in the blood offer the potential of not only earlier cancer detection,
but may also guide therapy selection, enabling routine monitoring
of cancer to assess minimal residual disease, and resistance monitoring during treatment.
Amsbio now offers ctDNA Reference Standards highly characterized, quantitative multiplex quality controls to support the development of assays. These standards are engineered to mimic the
fragmentation profile of nucleosomal ctDNA (~166 bp) observed in
patient samples across are range of allele frequencies. Pre-validated by digital PCR, cancer-associated mutations are included across
EGFR, PIK3CA, NRAS and KRAS samples.

There are a lot of industrial applications were particle shape and
size are critical parameters and decisive for product quality. The
Fritsch Analysette 28 Imagesizer for dry and wet measurement is
a particle sizer for all applications that require accurate and reproducible measuring results for both particle shape and size.
The optical process of Dynamic Image Analysis provides results
for a wide measuring range, delivers multiple shape parameters
and evaluation possibilities for particle size. The measuring time
depending on the sample quantity, is under 5 minutes. The system
offers flexibility for different measurement tasks for particle sizes
of 20 µm - 20 mm in quality control, research and laboratory in a
broad range of industries.
The Analysette 28 Imagesizer is in combination with the corresponding wet dispersion unit ideal for measurement of particle
shape and size of suspensions and emulsions. Wet dispersion is
particularly suitable for fine particles, poorly flowing, fine-agglomerating or sticky materials, which do not react in water or other
liquids. The Imagesizer is also the ideal Particle Sizer for fast analysis of particle shape and size of dry, free-flowing materials. Via the
optical analysis of the particle shape and particle size, the lab technician can identify damaged particles, contaminates, agglomerates
or oversized and undersized particles accurately and fast and view
them completely uncomplicated in single images.
The evaluation software ISS displays each recorded particle clearly as a data point in the immediately available Fritsch Cloud as well
as in the Fritsch Gallery. The customer freely choose which statement is of interest to him: for example the Sphericity in regards to
the Minimum Feret Diameter, the aspect ratio, applied on the porosity, or the convexity as a function of the particle Cross Section.
Or display the particle size distribution as a cumulative curve, as a
bar chart or in a table form.
For fast single image viewing, each individual particle can be
opened directly with a mouse click from the clearly arranged Fritsch
Cloud. The really important information about the morphology will
be shown by the position of the data point in the Cloud. Without
time-consuming search, the user can immediately analyse, evaluate and delete individual selected particles. All available size and
shape parameters are automatically displayed.

// Phone +44-1235-828200
LAB Info: More on lab-worldwide.com: AMS Biotechnology

// Phone +49-6784-70-0
LAB Info: More on lab-worldwide.com: Fritsch

Better Cancer Research with
Tumor DNA Standards
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Single Quadrupole Mass Spectrometer

Easy to use Mass Directed Purification

The usage of mass spectrometry in the preparative HPLC enables the
collection of target molecules according to their molecular mass.
Natural products, pharmaceuticals, and other small organic molecules can be purified in a time- and cost-saving manner. With the
Knauer 4000 MID the Berlin-based company expands their preparative HPLC portfolio to the field of mass directed purification. The
Single Quadrupole Mass Spectrometer covers a mass range of 50 to
800 m/z. Due to the integrated vacuum system, the 4000 MiD has a

very small footprint and can be operated in laboratories with limited
space. Together with the Midas automated sampling unit, the mass
spectrometer enables high-throughput preparative HPLC. The Azura prep LC for mass directed fractionation is controlled with Claritychrom, an easy-to-use chromatography data system for workstations.
// Phone +49-30-809727-0
LAB Info: More on lab-worldwide.com: Knauer

Vacuum Pumps

Everything
You Need
W55
Top performance
for demanding temperature applications
Sometimes, less is more: The
concept of using fewer, proven
machine parts and components
was one of the central ideas behind Leybold’s new Varodry vacuum pump series. Here, it ensures low maintenance requirements, emission-free ventilation
and minimal operating noise.
The oil-free pump guarantees the
required operating pressure and
convinces with first-class performance, combining a short cycle
time with high system availability and robustness — especially
in moist or dusty processes, the
manufacturer says.
Its numerous advantages
make the new pump series,
which is offered in the two pumping speed classes VD 65 and VD
100, the ideal choice for industrial vacuum requirements.
Thanks to its compact design and
reduction to the essential, the
vacuum pump can be easily integrated into new or existing systems.
// Phone +49-221-347-1261
LAB Info: More on
lab-worldwide.com: Leybold

JULABO PRESTO W55 dynamic temperature systems deliver maximum performance.
PRESTO systems offer the highest heating and cooling capacities together with powerful
and maintenance-free pumps within a temperature range from -92 °C to +250 °C.
Our experts can support you and advise you the optimal solution for your application.

ion:
More Informat
om/presto
.c
bo
la
www.ju

JULABO GmbH
Gerhard-Juchheim-Strasse 1
77960 Seelbach / Germany
Tel. +49 7823 51-0
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Bulk characterization

Characterisation of Nanocrystals
Nanocrystals research has been an area of significant interest lately, due to a growing range of applications in advanced materials,
biomedical, environmental, optical and semiconductor fields.
Thorough size characterization of these nanocrystals is important
since their rheological and control processing properties can be
affected by their size, shape and surface area. Postnova Analytics
reports on how Asymmetrical Flow Field Flow Fractionation coupled
to Multi Angle Light Scattering (AF4-MALS) has been successfully
used to characterise a polydisperse cellulose nanocrystal for size
and thickness in just 40 minutes analysis time. The authors propose
AF4-MALS as an alternative to other bulk characterization techniques like Atomic Force Microscopy or Dynamic Light Scattering.
The main advantages of AF4-MALS over the bulk characterization
techniques are high resolution and fast analysis time.

Precise dosing and weighing

Automated Sample Prep

// Phone +49-8191-985-6880
LAB Info: More on lab-worldwide.com: Postnova Analytics

Standard Operation Procedures

Pipette Quick Checks

Autosamplers offer a high degree of automation, but provide a limited range loading, so that automatic sample preparation is spatially limited. Many laboratory workflows have had difficulty being
automated previously. Chronect Bionic is a multidimensional
working robot with six independent joints enabling an expansion
of the loading working area. Chronect Bionic expands automatic
sample preparation for steps that previously had to be performed
manually, enabling a wide range of applications. The first application example auto-mates powder dosage which has been developed
by a collaboration between Axel Semrau, Mettler Toledo, Trajan
Scientific and Medical, and Jüke Systemtechnik. This collaboration
has made possible the fully automated weighing of up to 32 substances during sample preparation. Chronect Bionic provides the
missing link for complete automation. The precise dosing and
weighing technology from Mettler Toledo, combined on the XYZ
robots complete the sample preparation steps. For European customers, point of contact is Axel Semrau. Trajan Scientific and Medical is responsible for sales and support in North America.
// Phone +49-2339-12090
LAB Info: More on lab-worldwide.com: Axel Semrau

Are you planning an important experiment? Do you need to ensure
that the pipette used measures correctly? It’s important to verify
the performance of a pipette by doing a gravimetrical quick check
on your laboratory balance. It reduces pipetting risk and perform
regular quick checks to uncover any malfunctions early and eliminate surprises at your next calibration service. This Standard Operating Procedure (SOP) describes the procedure for performing
regular pipette quick checks on a laboratory balance and is designed
to instruct laboratory personnel on how to proceed for thorough
pipette testing of a balance. It’s based on the specifications of ISO
8655-6 regarding gravimetric testing and provides instructions
regarding the calculation of the mean volume, accuracy (mean
error) and precision (standard deviation). The absolute and relative
maximum permissible errors depending on the volume according
to ISO 8655-2 are also listed.
Download the new SOP for gravimetrical pipette quick checks at
www.mt.com and get step-by-step guidance on how to do pipette
tests on your lab balance.
// Phone +41-44-9444545
LAB Info: More on lab-worldwide.com: Mettler Toledo
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BTEX, phenol, cresols and Formaldehyde

Measurement in Ambient Air
The measurement of Volatile Organic Compounds (VOCs) in ambient air is a critical issue to ensure people safety near Industries area.
Due to regulations, it is requested to control the level of VOCs rejected in the atmosphere. European legislation EN 14662-3:2015
requires specific certified instrument to measure benzene in ambient air. In some countries, Environmental Protection Agencies
are looking for the monitoring of other pollutants such as phenol
or formaldehyde near industrial areas. Chromatotec has developed
an all-in-one solution to continuously monitor VOCs (including
Benzene, Toluene, Ethylbenzene and Xylenes), phenol, cresols and
formaldehyde at low concentration. This autonomous solution is
composed of an Airmo VOC C6-C12 which is Mcerts certified following the EN14662-3:2015 and an Airmo HCHO dedicated to the
measurement of Formaldehyde.
// Phone +33-557-940622
LAB Info: More on lab-worldwide.com: Chromatotec
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Mass Spectrometer

Analysis of Proteins and Protein Complexes
Structural biologists and biopharmaceutical scientists now have access
to an ultra-high mass range (UHMR) mass spectrometer (MS) that can
be used to perform high quality native MS and top-down analyses and
can provide novel insights into protein structure and protein-protein
interactions.
The Thermo Scientific Q Exactive UHMR Hybrid Quadrupole-Orbitrap Mass Spectrometer is the first platform from Thermo Fisher Scientific to combine high resolution, high sensitivity, MS2 and pseudo-MS3 capabilities. The new system overcomes previous technology
limitations that prevented native mass spectrometry from achieving
its full potential and creates a workflow for the structural analysis of
proteins and complexes. The Q Exactive UHMR mass spectrometer is
designed to resolve the small differences in masses required to characterize intact biomolecular assemblies and other large molecular
complexes. The new mass spectrometer can verify sample quality
prior to analysis by cryo-electron microscopy (cryo-EM) and determine
sample composition and homogeneity to enable successful cryo-EM
analysis.
// Phone +1-562-335-8318
LAB Info: More on lab-worldwide.com: Thermo Fisher Scientific

Simpler Safer

Erlab-Ökosystem für die chemische Filtration
Eine leistungsfähige Filtration für Ihren Schutz überall im Labor
Luftreiniger

Schränke mit Filtersystem
Luftqualitätssensoren

Filterabzüge

Monitoring

Filtrationssystem für
Sicherheitsschränke

Entdecken Sie dank einem virtuellen Rundgang das
F&E-Labor von ERLAB und unsere Filtrationslösungen im Einsatz.

LAB Worldwide  October 2018

www.erlab.com

57

Products and Innovations  LAB Worldwide 3

Liquid Chromatography and Mass Spectrometry

From Small Molecule to Complex Protein Analysis
The Shimadzu LCMS-9030 is a research grade mass spectrometer
designed to deliver high-resolution, accurate mass detection with
incredibly fast data acquisition rates, allowing scientists to identify
and quantify more compounds with greater confidence. It utilizes the
same engineering DNA as Shimadzu’s high-performance triple quadrupole (LC-MS/MS) platform and integrates this with a TOF architecture to transform high mass accuracy workflows by achieving
high-sensitivity, high-speed and high-resolution detection. Ultra-fast
(UF) acquisition rates and core ion beam technologies developed for
the triple quadrupole platform have created new possibilities in quantitative mass spectrometry by delivering exceptional sensitivity, specific quantitation and enhanced target compound verification. The
new LCMS-9030 Q-TOF builds on this proven platform by rethinking
time-of-flight detection. In the LCMS-9030, core ion beam technologies transition towards a unique approach in ion gating using UF-accumulation to create a precise pulse of ions in the flight tube optimized
for high sensitivity and high resolution using a patented reflectron
technology.
// Phone +49-203-7687-00
LAB Info: More on lab-worldwide.com: Shimadzu Europe
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High Vacuum
High Performance

Applications from analytics and physics laboratories
require reliable vacuum components with outstanding
product features.
Being an expert for high and ultrahigh vacuum
technology, Leybold has a long-term experience in
the development and realisation of vacuum solutions
for challenging research tasks. Leybold vacuum
components and system solutions have shown their
benefits in major research centers worldwide.
We are able to design a complete vacuum system
perfectly matching your individual application.
Within just a few minutes - thanks to our smart
state-of-the-art simulation software. Highly flexible
and absolutely precise.

Pioneering products.
Passionately applied.

Leybold GmbH
Bonner Str. 498 · D-50968 Köln

Shop our products online:

www.leyboldproducts.com

T +49 (0) 221-347-0
F +49 (0) 221-347-1250
info@leybold.com

www.leybold.com

Quadrupole Time-of-Flight
Liquid Chromatograph Mass Spectrometer

LCMS-9030

Effortless performance
The LCMS-9030 quadrupole time-of-flight (Q-TOF)
mass spectrometer integrates the world’s fastest
and most sensitive quadrupole technology with
TOF architecture. It delivers high resolution accurate-mass detection with incredibly fast data
acquisition for routine applications.
Greater accuracy and higher sensitivity
based on patented Ultra-Fast technologies
Identify and quantify more compounds with
greater confidence
in food applications, forensics, drug identification,
proteomics and metabolomics

www.shimadzu.eu /effortless-performance

Effortless performance
with less recalibration and easy switching between
ionization units
Small footprint
due to a simple and compact floor-standing design

