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Dear Reader,

“In order to be successful today, one 
must be adaptable and prepared to con-
tinually think, revive, react and invent 
anew”, Bill Gates once said. Agile work 
promotes this belief, as it is more im-
portant than ever in this global and 
increasingly digitized economy to adapt 
quickly to the changing needs of clients 
and markets. Agility is therefore more 
than a buzzword – it allows companies 
to secure their success in the long term. 

Working in an agile fashion requires 
a fresh mindset and a new way of work-
ing, at all levels within a company. Flat 
hierarchies support autonomous action. 
Short planning and implementation cy-
cles, along with deeper involvement of 
all employees and customers, promote 
speed and the power of innovation. All 
these measures will contribute to a for-
ward-looking company culture. 

We at Eppendorf are convinced: with 
our agile Innovation Process, we  
will accelerate product development, 
based on customer centricity. And our  
“be Eppendorf 2021” transformation  
will enhance and straighten our positive 
company culture. 

Within our inspiring company culture, 
diversity is an indispensable value and 
ingredient. Equality between men and 
women and equality among people of 
different backgrounds and cultures, not 
only opens up new opportunities for each 
individual employee – it is the diversity 
of talented people that contributes sig-
nificantly to the success of our company. 
And science is no different – which is why 
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SUBSCRIPTION AND FEEDBACK
You want to make sure that you will 
continue to  receive future issues? 
Please visit our website:
www.eppendorf.com/otb and click  
on the button “subscribe now!”

We look forward to your feedback, 
which will tell us whether we have 
 indeed achieved our goal with this  
issue. We invite you to submit your  
suggestions for improvement.

magazine@eppendorf.com

www.eppendorf.com/otb

we dedicate a major article in this issue 
of “Off the Bench” to the topic of diver-
sity – starting on page 14. 

The opportunity to express oneself and 
spread one’s wings, to receive support 
when it matters most – Flavio Donato 
knows what he is talking about. At the 
Norwegian University of Science and 
Technology in Trondheim, the neurosci-
entist and native Italian studies the se-
crets of our human brain with great fervor. 
His passion earned him the 2018 Eppen-
dorf & Science Prize for Neurobiology. 
See the whole interview on page 6.

In our next issue in April Prof. Dr. An-
drea Ablasser, winner of the 2018  
Eppendorf Award for Young European 
Investigators, will talk with us about her 
contributions to a key step in the innate 
immune response, which triggers a 
frontline defense when cells are at-
tacked by microorganisms. 

We hope you will enjoy the read,

Eva van Pelt
Member of the Management Board
Chief Commercial Officer

PS You would like to experience “Off 
the Bench” in digital format? Simply 
visit our website!
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New Insights 

31,000  
This is the number of academics  
at British universities that hail 
from European countries and 
could thus lose their right to 

remain in Great Britain  
following Brexit. Basic research 
would be particularly affected: 

16 percent of university  
researchers originate from  

non-EU countries.

People who are infected with malaria smell 
different from healthy. Researchers have re-
cently discovered that certain scent molecules 
of the malaria parasite, Plasmodium falciparum, 
are responsible for this phenomenon. These 
aldehydes attract the insect vector which 
transmits the disease – the Anopheles mos-
quito, as shown by experiments conducted 
using socks from infected children and healthy 
children. 

These results will now be able to help de-
velop chemical traps to capture the Anopheles 

mosquitoes as well as improve diagnostics of 
the disease. Another critical victory in the fight 
against malaria was achieved by a Chinese 
team of researchers. The team was able to 
modify the genes of the sweet wormwood 
plant, which is the source of the active ingre-
dient artemisinin, in such a way that the con-
tent of the active ingredient was increased to 
multiple times that of the wild type. This high-
er yield is supposed to help satisfy global de-
mand for malaria medication which would, in 
turn, positively influence the market price. 

Fighting against Malaria 

Multiple  
Disease  
Trigger 

Roughly 95 percent of Euro-
peans are infected with Ep-
stein-Barr virus by the time they 
turn 30. Until now, this virus has been 
known as the causative agent of mononucleosis. 
Researchers at Cincinnati Children’s Hospital have 
now discovered that the virus plays a role in the 
development of seven additional illnesses. It con-
veys an increased risk for the development of lupus, 
multiple sclerosis, type 1 diabetes, celiac disease, 
inflammatory bowel syndrome and two types of 
arthritis. 

Trendsetter Blockchain
Everyone talks about it: blockchain – primarily 
known as databases from the Bitcoin universe – are 
now in the position to conquer the food industry 
as well the realm of medicine. The information car-
rier can be used to better track the origin and pro-
cessing of food, and in the field of medicine, block-
chain could help transmit private patient 
information safely and securely. Until now, how- 
ever, only pilot projects have been tested, and many 
questions, especially those pertaining to data pro-
tection and privacy, remain unanswered. 

New Code 
Each coding system has one weak 
link: the password. Scientists at the 
Karlsruhe Institute for Technology 
(KIT) have now combined a common 
coding method with a chemical pass-
word. To this end, the password, in 
the form of organic molecules, is rendered invisible to its envi-
ronment and sent to the recipient separately, ensuring that the 
digital data cannot be hacked during transport. This newly de-
veloped process is touted as so secure that it is even suitable 
for secret service information, which would justify the extra 
effort of encryption. 

Viruses for Eyes 
Viruses can soon be employed in gene therapy of 
eye diseases. A current study conducted at the Uni-
versity of Tübingen confirms that adeno-associated 
viral vectors function as a kind of transport system 
in order to introduce nucleic acids carrying healthy 
genetic information to the respective cells. The 
beauty of adeno-associated viruses (AAV): they be-
long to the genus of Dependoparvovirus and are 
therefore incapable of procreating and causing fur-
ther disease.

A bite with consequences 
During the course of their 
studies of malaria, scien-

tists continue to come 
across new findings and 
ways to treat the disease 
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pendent components. All parts 
must be assembled in the cor-
rect order so that they can  
cooperate and thus fulfill a spe-
cific purpose.” Boards, pins, 
slits – each component on its 
own is useless, whereas all of 
them have a specific function, 
with one goal: the cabinet! Our 
brain contains a similar package 
of components (neurons) that 
belong to different functional 
units (cortical areas). They, too, 
must be connected in the cor-
rect order to create expanded 
circuits which, in turn, support 
cognitive functions. This is neu-
roscience, in a nutshell!

A life dedicated to science
On the trail of the unknown, 
discussing something new and 
perhaps even redefining the 
world – even as a child, Flavio’s 
heart was beating for the disci-
pline of curiosity. Having grown 
up in the idyllic world of a small 
village in Calabria, where 

Understanding the Inner GPS 

RESEARCH CAREERS  

With the passion of 
a Southern Italian, 
Dr. Flavio Donato 
studies the human 
sense of direction 
and memory in 
Trondheim, Norway. 
At the same time, 
the neuroscientist 
explains what the 
design of the  
human brain has in 
common with an 
IKEA® cabinet. 

synapses, with input from the out-
side that creates branches and 
tracks”, as he lovingly describes 
the human brain. However, it is 
not only its operating principle 
that drives the neurobiologist. 
Most of all, Flavio wants to under-
stand the connection between our 
experiences, our thinking pro-
cesses and our perception. 

A package of components: 
sorted in the right order 
This is much easier if even highly 
complex issues are approached 
in typical Italian fashion: with a 
degree of ease. The 35-year-old 
scientist already has an example 
at hand which he uses to explain 
the structure of the brain: “It re-
sembles the assembly of an IKEA 
cabinet!” “What?” What does the 
complexity of the brain with its 
86 billion cells have in common 
with the comparatively simple 
assembly of Pax or Ivar? Flavio 
laughs. “The assembly of a cabi-
net begins with a box full of inde-

Our heads host what is 
probably the most 

mysterious and complicated 
structure in the universe. Anyone 
who sets out to understand and 
really decode it must do so with 
an extra dose of passion. Who 
could possibly be more destined 
for the study of the brain than an 
Italian? With boundless empathy 
and practically endless curiosity, 
Dr. Flavio Donato studies the user 
manual of our brain at the Norwe-
gian University of Science and 
Technology in Trondheim. “This 
ordered chaos of neurons and 

Always cheerful and 
highly motivated 
Flavio Donato tackles the 
exploration of the many 
remaining secrets of our 
brains with enthusiasm 
and passion

It all comes down  
to detail The  

researcher examines 
a microspope-image
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We now have the technol-
ogy to understand how a 

neuronal circuit functions. 
Once we understand how 
the brain functions, we 
will be able to repair it 

more quickly.”

how synapses are made and dis-
mantled in response to experi-
ence”, remembers the scientist. 
Flavio was finally ready to tackle 
the most fundamental question of 
our very being: “What makes us 
who we are?” 

In order to solve this mystery, 
one has to observe the brain 
during childhood. “A child’s brain 
is probably the most powerful 
learning machine that exists in the 
entire universe. It learns an in-
credible amount of information 
– from how to move in the envi-
ronment, to speak a language, 
make plans and interact with  
people, in a very limited amount 
of time and with great flexibility.” 
Flavio is enthusiastic, and he dis-
closes his dearest wish as a re-
searcher: “If we could understand 
how the child brain uses the im-
mense potential of plasticity, we 
could dream of harnessing that 
potential to shape the adult brain 
in pathological conditions. That 
to me is a dream worth chasing.” 

A neuronal map is created
The focus of his current work as 
a postdoc in the laboratory of No-
bel Laureates Professor May-Britt 
Moser and Professor Edvard Mos-
er at the Kavli Institute in the Nor-
wegian city of Trondheim is the 
study of the brain with respect to 
its ability to remember and orient 
oneself. Who am I? Where do I 
have to go? Flavio describes the 
human sense of direction as a 
complex interplay between differ-
ent types of brain cells: “In the 
entorhinal-hippocampal system 
in fact, multiple populations of 
neurons are connected to each 
other in a neural network that 
spans the medial temporal lobe.”

The network is creating a neu-
ronal map for itself that shows us 
the way from A to B, similar to the 
GPS system in the car: “Each of 
these populations of neurons is 
specialized to represent a specific 
navigation-related variable!” The 
“place cells” store maps of places 
that we have visited. The “speed 

lemon trees bloom and family is 
not simply a shell of a word, he 
decided “at a very early age to 
dedicate my life to science”. Two 
older brothers, “la Mamma” and 
his father supported him in his 
quest to blaze new trails in order 
to perhaps even make his mark: 
“They encouraged me to pursue 
my dreams and be bold about my 
aims”, says Flavio.

After high school, Flavio stud-
ied in Rome where he completed 
his Bachelor in Biotechnology and 
his Master’s degree in Genomics 
and Proteomics at Sapienza Uni-
versity. For his PhD, the young 
scientist moved to the Friedrich 
Miescher Institute in Basel, Swit-
zerland. “I really wanted to study 
neuroscience and the group of 
Pico Caroni was heading into an 
exciting direction by studying 

www.ntnu.edu/web/kavli/home

cells” measure the speed at which 
we move. The main actors, the 
"grid cells", act as an internal GPS. 
“They calculate distances and help 
us track where we are.” Addition-
al actors include the “head direc-
tion cells” that give us direction, 
like a compass. Last, but not least, 
the “border cells” keep us from 
walking into walls. “This is a dead 
end. Go find another way.”

"Star cells" send out signals 
Flavio is just a little obsessed 
with detail, tease his friends, and 

is someone who never lets go but 
continues to dig even deeper. 
Once again, the neuroscientist 
displays Italian serenity. After all, 
his motto “stick to it, don’t let go” 
rewarded him with the 2017  
Eppendorf & Science Prize for  
Neurobiology, endowed with  
$ 25,000. It was the reward for 
being the first to be able to prove 
that during development, so-
called star cells in the cerebral 
cortex send out an activity- 
dependent signal. This leads to 
the maturation of those neurons 
that are later involved in the de-
velopment of our sense of direc-
tion. It was such a spectacular 

discovery that opened up new 
avenues for the study and treat-
ment of diseases such as demen-
tia and Alzheimer's. This is due 
to the fact that star cells are 
among the first to be affected by 
cell death and plaque in the case 
of illness involving memory loss. 
“We now have the technology to 
understand how a neuronal cir-
cuit functions”, says Flavio, and 
he adds enthusiastically: “Once 
we understand how the brain 
functions, we will be able to re-
pair it more quickly.” 

That being said, not every ex-
periment is a success. Failure is 
a wonderful beginning, as the 
saying goes. A lot of ground-
breaking knowledge is based on 
failed experiments – but how can 
one bear such a flop in the lab-
oratory? “Setbacks are a daily 
friend for a scientist”, laughs 
Flavio. “But the most important 
thing is the understanding that 
they can happen for a plethora 
of reasons – sometimes beyond 
our control.” How do you best 
console yourself? He advises 
fellow sufferers: “Sulk for a bit, 
but then look ahead to the next 
steps and ask yourself: What 
could I do differently? What 
could I do better?” This is im-
mediately followed by the fail-
safe cheering-up recipe of the 
Southern Italian: “Go out and eat 
pizza. Pizza makes everything 
better!” 

New perspectives  
to understanding 
What else does he delight in? “Ob-
serving a natural phenomenon, 
making a hypothesis about how it 
could come about and then put-
ting in action the experiments that 
are needed to test the hypothesis. 
It is such an exhilarating feeling 
to know that you might have con-
tributed, even in a small part, to 

Setup for surgeries 
Picture above: A ma-
nipulator that Flavio 
uses to direct the 
glass pipette with  
micrometer precision. 
Picture below: The 
probe that allows to 
see the target using 
ultrasounds

the understanding of the inner 
workings of the brain! Typical Fla-
vio! He cannot escape the skin of 
a scientist. 

In the meantime, the Italian has 
discovered Norway’s appeal. He 
loves exploring the countryside 
surrounding Trondheim or, read-
ing and listening to music. If time 
were once again plentiful, he 
would not mind spending more of 
it playing the piano and the saxo-
phone. But is science: “For me, 
the most fascinating discovery is 
not the one that fully answers a 
question, but the one that opens 
a whole new perspective of un-
derstanding”, he says. So what 
comes next, Flavio? 

THERE'S  
MORE: 
Visit the 
website

Microscope-image  
Zooming in onto individual  
neurons and their synapses

Seeing the target 
Ultrasound image 
of an embryo's 
brain during  
surgery 
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Science is not the 
preserve of the groves 
of academe; it operates 
right in the heart of 
society. In these times 
of rapid technological 
advances medical 
ethicist, professor and 
physician Giovanni 
Maio makes the case 
for maintaining a focus 
on lasting ethical 
values.

With  
Prudence 
and  
Foresight

An appeal to 
sensibility
More often than 
not, laboratory 
work exerts a  
direct influence 
on our society 

latter within the context of society as a 
whole. What we need is a culture that re-
flects on fundamental values – the kind 
of values that must not be invalidated by 
technology.

Where do you set the ethical boundaries 
of science? 

Maio: It is definitely not enough to think: 
The main thing is to do something that 
was not possible before. Anybody wanting 
to advance science and technology also 
bears responsibility for the objectives pur-
sued by these disciplines. We need to 
recognize that we can improve on and 
solve a great deal by using technology, but 
that the answers crucial to the problems 

of the world are not normally to be found 
in technology. Instead, something of pri-
mary importance to society is surely how 
people deal with other people. Sometimes 
technology suggests that this approach is 
not of such prime importance. However, 
the unilateral proclamation of technolog-
ical solutions – even for social problems 
– changes our understanding of the world. 
It leads us to see the world through differ-
ent eyes and to handle this world in a com-
pletely different way than we would have 
done without technology. Digitization is a 
good example of this, as is robotics or the 
manipulation of embryonic genomes. The 
mere existence of this technology chang-
es our attitude to the world. Technology 
is a certain approach to the world.

How do technologies such as digitization, 
for example, change science and its impact 
on society?

Maio: People act as if digitization makes 
everything faster and existing boundaries 
easier to transcend. But this technology 
changes more than just that – it changes 
everything. It suggests that direct commu-
nication is outdated and makes for complete-
ly different forms of communication; essen-
tially, technology leads to a disembodiment 
of communication. Not only is this a loss, 
but we also need to think about something 
that should not become lost as a result of 
this change – our feel for the importance of 
human beings and the direct contact and 
communication between people. This is 
something that we need to think about, but 
not in the sense of making a blanket criticism 
of technology, which would be anything but 
credible. On the contrary, it is important to 
reflect on the matter in order to achieve that 
which technology most needs – a thought-
ful approach to the subject. Just describing 
digitization as a silver bullet without alter-
natives is too ill-considered.

In view of the immense current pressure 
to be more innovative and to stay ahead 
of the game, criticisms are often voiced 
that the majority of research is conducted 
in areas where there is money to be made. 
With this in mind, are ethical consider-
ations bound to fall by the wayside?

Maio: Not necessarily, not by any means. 
Firstly, we can be truly grateful that Ger-
many boasts so many companies that are 
prepared to invest serious amounts of mon-
ey in bringing innovative technologies to 
market, technologies of the kind that no-
body else would have developed. Many 
private companies are driven by the posi-
tive feeling of doing something ground-
breaking for society. They are not only 
investing vast amounts of capital, time and 
manpower; they are also risking a great 
deal. That is something that we should, in 
the first instance, appreciate. The fact that 
products can earn companies money is not 
a problem in itself. Companies only over-
step ethical boundaries when money be-
comes the sole objective and they lose sight 
of the social significance of technological 
innovations.

Your appeal to science and society would 
be ...?

Maio: It is important for scientists to be 
made aware of the social implications of 
their actions and for them to establish their 
own sets of rules. Responsible scientists 

need to send out the message that they are 
prepared to adhere to voluntary commit-
ments. Science really does have a big in-
terest in adhering to voluntary commit-
ments, because it is dependent on social 
acceptance. If science did not claim to 
adhere to ethical maxims, society would 
withdraw its trust in and thus its financial 
support of the discipline. This would be the 
end of science’s independence. We there-
fore need to invest far more in holistic 
training for our natural scientists, engi-
neers, pharmacists and medical doctors, 
because if they learn more over the course 
of their studies than mere scientific facts, 
if they are made aware of the social signif-
icance of technological innovations, then 
this is the best guarantee for the emergence 
of a technology where vision is coupled 
with sound judgement.

Professor Maio, science acts in the ser-
vice of mankind. What points of contact 
does it have with society?

Giovanni Maio: A beneficent product of 
human rationality, science helps us to bet-
ter understand the world around us and, 
to some extent, to free ourselves from the 
constraints of nature. It provides mankind 
with a degree of freedom that would not 
be possible without science and technolo-
gy. But it has to be said that the laboratory 
as such does not operate in isolation, but 
from the heart of society. Technology is 
often an answer to visions which have their 
genesis within society, as well as some-
times revolutionizing ways of behaving and 
bringing new ways of living into the arena, 
something that would have been unthink-
able without technology. Just spare a 
thought for the achievements of the phar-
maceutical industry, such as contraceptives 
or information technologies.

We live in an age of rapid technological 
advances. Not only are innovations com-
ing on line more quickly than ever before, 
but the consequences of these develop-
ments are also enormous. What role does 
ethics play in all this? 

Maio: Every technological development 
conveys certain values. It is the purpose 
of ethics to actively point out these tacit-
ly implied values and, building on them, 
to ask whether we as a society really want 
to promote these values or not. Now- 
adays, people often only strive to better 
what was previously possible, but without 
taking the time to reflect upon what it is 
that we actually urgently need. Overcom-
ing existing boundaries is even automat-
ically hailed as progress, but surely prog-
ress is more than merely expanding the 
scope of what is feasible. Science should 
not focus on what is technologically pos-
sible but should always learn to see the 

 
 

It It is important for 
scientists to be made 
aware of the social 
implications of their 
actions and for them 
to establish their own 

sets of rules.”

Professor Dr. med. Giovanni Maio, 
Born in 1964, Prof. Giovanni Maio 
is a physician and philosopher; he 
holds the Chair in Medical Ethics at 
the University of Freiburg. He is a 
member of various ethics commit-
tees, advising the German Federal 
Government, the German Medical 
Association and the German Bish-
ops’ Conference. October 2018 saw 
the publication of his new book 
“Werte für die Medizin”. His other 
publications include: “Mittelpunkt 
Mensch. Lehrbuch der Ethik in der 
Medizin” and “Medizin ohne Maß? 
Vom Diktat des Machbaren zu einer 
Ethik der Besonnenheit”. 
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From hydrogen (H₂) 
and carbon (C), an  
alternative liquid fuel 
is created. It will ei-
ther be processed 
further in a refinery 
as crude oil substi-
tute (Blue Crude) – 
or future production 
processes may di-
rectly pave the way 
to complete e-fuels.

The Alternative  
Is Liquid
Greenhouse gas-reduced e-fuels will be 
able to contribute significantly to climate 
protection. They combine the advantages 
of heating oil, gasoline, diesel and kerosene 
with those of renewable energy sources. 
Insights into the possibilities of tomorrow. 

Manufacturing chemical prod-
ucts, driving cars, heating 

houses – without having to resort to coal, 
natural gas or oil – it sounds like the distant 
future. Even the world-renowned report 
“The Limits to Growth” dating back to 
1972, which was prepared by the team sur-
rounding economist Dennis L. Meadows 
for the Club of Rome®, founded in 1968, 
postulated the imminent end of the era of 
oil and urged the industrialized nations to 
develop effective measures to ensure cli-
mate protection. 

Climate-neutral energy source
Today, almost 50 years on, the Internation-
al Energy Agency® (IEA) is not predicting 
imminent oil shortages: the scenario “Sus-
tainable Development” of its World Energy 

Outlook 2017 describes that by the year 
2040, the proportion of oil, gas and coal will 
still approximate 60 percent. At the same 
time, the report substantiates the assump-
tion that the combination of energy sources 
will increasingly be dominated by renewable 
energies. E-fuels will play a key role in the 
production of climate-neutral fuels. 

E-fuels are synthetically derived liquid 
energy sources that are meant to replace 
fossil fuels in the long term, in an environ-
mentally friendly manner. The areas of 
application are manifold, encompassing 
industrial production, oil heating, airplanes 
and shipping – but primarily vehicles. The 
study “E-fuels – The potential of electrici-
ty-based fuels for low emission transport 
in the EU” by the Association of the Auto-
motive Industry (VDA) investigated the 
measures and investments that are re-
quired to achieve a 95 percent reduction 
in greenhouse gas emissions resulting from 
traffic across Europe. One of the pivotal 
results: even in a strongly battery-based 
traffic scenario, more than 70 percent of 
the total energy demand of all modes of 
transportation within the EU will be cov-
ered by e-fuels by 2050. “The energy re-
quired for the transportation sector is very 
high, and studies have provided impressive 
evidence that we are in fact in dire need of 
synthetic fuels if we eventually want to 
achieve 80 percent and more CO₂ reduction 
in the transportation sector”, confirms Pro-
fessor Stefan Pischinger, Head of the Fac-
ulty of Combustion Engines at the RWTH 
Aachen University®. 

Market of the future: e-fuels
In this “enormous market of the future”, as 
Pischinger describes it, research concen-
trates on the development of greenhouse 
gas-reducing substitutes for diesel, heating 
oil, kerosene and gasoline. Norway is tak-
ing the lead: the industrial park Heroya is 
currently the site of construction of a gi-
gantic production plant, which is set to 
supply the chemical sector, the mobility 
sector and others with the climate-neutral 
crude oil-substitute “Blue Crude”, starting 
in 2020. 

The synthetic fuel is created via a three-
step power-to-liquid (PtL) process from 
water and CO₂, with the aid of eco-friend-
ly hydroelectric power, which is inexpen-
sive in Norway. Further processing in ex-
isting refineries will yield environmentally 
friendly gasoline and diesel, as well as 
kerosene and rocket fuel. According to the 
operator, the cleantech company Nordic 
Blue Crude, the projected annual produc-
tion of synthetic fuel would be able to pow-
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er, for example, 13,000 passenger cars and 
thus prevent the emission of 21,000 tons 
of fossil CO2 emissions. 
 
The transport and storage challenge 
E-fuels are important to the energy sys-
tem's transformation for one additional 
reason: their very high energy density sig-
nificantly simplifies storage and transport. 
In fact, the greatest challenge of renew-
able energies consists of transporting the 
generated electricity in a climate-friendly 
fashion with minimal loss as well as sto- 

rage of excess energy. This is where e-fuels 
are attributed special significance. A sep-
arate research branch is taking on the chal-
lenge of producing fuels in sufficient quan-
tity as well as consistent quality from 
agricultural waste material such as straw 
and grass, which do not compete with food 
production, through the biomass-to-liquid 
(BtL) process. As such, the EU project Bio-
Mates® strives to employ basic biological 
materials instead of crude oil for the first 
time on a large scale in the refinery process 
in order to directly produce a fuel substi-
tute. 

Increasing the efficiency
According to Professor Stefan Pischinger, 
one of the bigger challenges facing the 
production of synthetic fuels is the fact that 
one must produce substantial amounts at 
reasonable cost. “Most of all, we have to 
reduce the energy demand of fuel synthe-
sis, meaning we have to increase the effi-
ciency”, says the mechanical engineer. 
Germany as a research base is one of the 
drivers; however, climate change does not 
stop at the border. According to Pischinger, 
“The large research groups including, for 
example, the Cluster of Excellence ‘Custom 
Fuels from Biomass’ at RWTH Aachen Uni-
versity and the large research alliance 
‘Co-Optima’ in the USA, exchange infor-
mation pertaining to their processes at 
conferences on a regular basis.” In the fu-
ture, the world will not be able to manage 
without climate-neutral liquid energy 
sources – on this fact, everyone agrees.

Even in a strongly 
battery-based

traffic scenario, 
more than 70 per-

cent of the total 
energy demand of 
all modes of trans-
portation within the 
EU will be covered 
by e-fuels by 2050.”

The oil of tomorrow
Synthetically manu-
factured fuels are 
climate-friendly 

LIQUID GREEN ELECTRICITY
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Diversity 
at the Top
Superb science needs 
diversity. According to 
studies, mixed teams 
produce better research 
results and women 
broaden the spectrum of 
topics. Even so, they are  
a minority among top 
scientists. Unused potential  
that is worth tapping into. 

Our society is diverse,  
but the faculty culture of 
physics is not. Women 
continue to be severely  
underrepresented in the 

field of physics.“ 

She always entered the Chemical Institute 
of the Friedrich Wilhelm University in Ber-

lin by the back door. To her as a woman, lecture  
halls were off-limits. Her research was conducted 
in a former woodworking shop. When nuclear phys-
icist Otto Hahn eventually accepted the Nobel Prize 
for their joint research, the author of the first pub-
lication in theoretical physics that explained nucle-
ar fission came away empty-handed. Even though 
it is a belated honor, today the courageous Lise 
Meitner is considered a role model for women in 
research. 

In favor of diversity and against discrimination 
Problems such as those faced by Meitner have long 
since been overcome by female researchers. Never- 
theless, according to information provided by the 
Common Science Conference (Gemeinsame Wis-
senschaftskonferenz), German universities still op-
erate according to the old principle: the higher the 
salary, the lower the proportion of women. Latest 

data indicate that the percentage of women profes-
sors in the C4/W3 bracket, the highest income brack-
et at German universities, amounted to 18.4 percent. 
Moreover, many women scientists abandon their 
careers once children arrive on the scene.

Dr. Sarah Wiethoff of the Hertie Institute for Clin-
ical Brain Research at the University of Tübingen 
knows what she is talking about when it comes to the 
difficulties of juggling science and family. The 32-year-
old brain researcher, and mother of two, focuses on 
rare neurological diseases. Such complex research 
takes time – and money for practical support such as 
domestic help and child care. “Conducting science 
successfully is a challenge – and with children it is 
easily twice as hard”, says Wiethoff, who has recent-
ly been awarded the sponsorship prize “For Women 
in Science”®, which is presented by the German UN-
ESCO® commission and L’Oréal Germany®, together 
with the Christiane Nüsslein-Volhard Foundation, to 
exceptional women scientists with children. 

Diversity in science is more than an empty decla-
ration of intent. Since 2006, the German Research 
Council (Deutsche Forschungsgemeinschaft (DFG)) 
has been striving for equal consideration of all ap-
plicants and project personnel, independent of gen-
der and age, of disability, illness and sexual orien-
tation. Despite these efforts, many scientists still hit 
a “glass ceiling” when planning their careers. “This 
fact not only stifles the careers of women and per-
sons with disabilities, but also the careers of those 
with other characteristics. For instance, people with 
a migration background are confronted with a very 
thick glass ceiling”, explains Biopsychologist and 
Leibniz award winner Onur Güntürkün in the re-
search magazine of the German Research Council. 

Bringing up the rear: Japan, Germany and Swit-
zerland
Unlike in the US, where the battle about underrep-
resentation of African Americans and Hispanics in 
science is still raging, the discussion in Europe re-
volves mainly around gender equality. Rightly so. 
Too few female scientists manage to sustain suc-
cessful careers. Worldwide, the “gender gap” is 
especially pronounced in the fields of informatics, 
physics, mathematics and surgery, write Luke Hol-
man, Devi Stuart-Fox and Cindy Hauser of the Uni-
versity of Melbourne in the journal PLOS Biology. 
The researchers had searched the publication da-
tabases PubMed® and arXiv® for signs of gender-spe-
cific inequality. Apparently, particularly grave results 
emerged from Japan, Germany and Switzerland. The 
higher the per-capita income of a country, the more 
limited the chances of women to succeed in science, 
the researchers conclude. 

The diversity advantage
Physicist Andrea Bossmann confirms these find-
ings. “Our society is diverse, but the faculty culture 
of physics is not. Women continue to be severely 

Harnessing potential 
In order to achieve 
more diversity in re-
search, it is paramount 
that talented female 
scientists be promoted

underrepresented in the field of physics”, says the 
founding member of the Lise Meitner Society which 
advocates for the equal treatment of women in the 
sciences and in mathematics. Meanwhile, it is com-
mon knowledge that diverse teams offer clear ad-
vantages; for example, according to a study con-
ducted by the scientific publisher Elsevier®, women 
publish more than their male colleagues in the 
male-dominated fields. Women further broaden the 
scientific spectrum of topics as they often seek out 
their own niche. 

The good news: according to data provided by the 
Common Scientific Conference, in Germany, the 
share of women is continually on the rise in all stag-
es of their careers. The proportion of women, how-
ever, continues to decline with each step up the 
career ladder following commencement of their 
studies. Even in the USA, top female scientists are 
underrepresented, particularly within the STEM 
subjects. 

The root causes are obvious. Young scientists 
must publish – a lot. They must attend conferences, 
and they must apply for funding. Those who con-
duct experiments easily work a 14-hour day – plus 
being present in the laboratory on weekends. Find-
ing a substitute to cover parental leave is often 
impossible, as research projects are for the most 
part tied to individuals. Frequently, young female 
researchers face the tough choice between their 
career and children. 

1514

Inspiring Science



!

resources at a large German company once 
said to me: “If I need to fill a position, and 
our headquarters are staffed with 90 per-
cent men, chances are high that one of them 
will look suitable.” I have overcome my fear 
of the quota and the prejudice toward the 
so-called “token woman”. There are enough 
female candidates with excellent education 
– one only has to reach them! 

How do you promote diversity at Eppen-
dorf? 
van Pelt: We have already set ourselves 
targets regarding the share of women in 
leadership positions. That means we make 
a conscious effort and “go the extra mile” 
to consider and promote female talent when 
filling new positions. Therefore, we have 
taken up the responsibility to create work-
ing and cultural conditions that allow and 

enable our female talents to bloom and take 
leadership positions without compromising 
on their family life. This is just the starting 
point of a much more diverse world in sci-
ence as well as in the industry. At Eppen-
dorf we are committed to this.

INTERVIEW

You care deeply about the topic of diver-
sity – why?
Eva van Pelt: Whether it be research, in-
dustry or politics: diversity presents sig-
nificant opportunity. Since I have started 
working in industry, I have been striving 
to promote diversity. The topic is multi- 
facetted; it concerns gender equality, but 
it also has cultural, academic and social 
components. I have had the very best ex-
perience with diverse teams. They perform 
better, they converge better, and they de-
liver above-average results.

How can one achieve diversity?
van Pelt: I am convinced that diversity can-
not be attained by purely organic means. I 
used to think that quotas were nonsense. 
Now I am convinced that they help us 
achieve critical mass. The head of human 

Eva van Pelt, Chief Commercial Officer, Sales,  
Marketing and Service, on diversity at Eppendorf AG.

A matter of heart: For Eva van Pelt, diversity is 
one of the top priorities at Eppendorf 

They recognize words and numbers, they 
display skill and they plan ahead: how 
animals baffle science. 

Programs for top female researchers 
Universities and research institutions make an 
effort to improve the underlying conditions for 
female researchers and to consider diversity when 
awarding funding for research. “Criteria that do 
not concern science, for example age, gender and 
ethnic background, as well as religion, ideology 
and sexual identity, must not influence funding 
decisions”, emphasizes Susanne Knoop, whose 
role within the German Research Council is to ad-

dress questions of diversity. Numerous non-prof-
it organizations support young female scientists 
in their careers. In the USA, for example, the Di-
versity Alliance for Science advocates for more 
diversity in the STEM fields. In Germany, the Chris-
tiane Nüsslein-Volhard Foundation supports fe-
male researchers in the area of child care, since, 
as the founder once said, if she had had children, 
in her mind her work would not have satisfied the 
requirements of the Nobel Prize. 

Dr. Sarah Wiethoff 
The German brain  

researcher and young 
mother was recently 

awarded the sponsor-
ship prize “For  

Women in Science” 

Learning  
is Fun!
 Exceptionally intelligent species 
such as parrots and monkeys 
can learn the concept of num-
bers and are able to differentiate 

them. Recently, however, scien-
tists have successfully trained bees 

to consistently approach a picture 
which displayed the fewest objects from a 
selection of pictures. The clever insects 
not only learned to distinguish between 
two, three and four, but they also learned 
to select a picture that contained no imag-
es at all. They evidently understand that 
zero is less than one – hats off!

Unfairly  
 Underestimated 
To call someone a stupid sheep is totally 
unfair. Sheep are not only able to tell oth-
er members of their species apart by their 
faces, but they can also recognize human 
faces in a photograph, as demonstrated 
by using photographs of celebrities. Sim-
ilar to cows, sheep learn to abstract: if 
their food is placed underneath a bucket 
of a certain color, they quickly learn 
which bucket is the right one. If the food 
bucket is then replaced with a container 
of a different shape, but of the same col-
or, they are not fooled – they find their 
food just fine. 

Master Planners
The ability to plan events that lie outside 
the current scope of perception defines us 
as being human. Until recently, birds were  
thought not to have this ability. However, 
researchers at the University of Lund have 
since discovered that the common raven is 
capable of planning up to 17 hours ahead, 
including planning the use of tools and 
preparing to barter. In this regard, they are 
said to be equal to primates. The nucle-
us-like structures of their cerebrum contain 
twice as many neurons as the cerebral cor-
tex of primates. 

All Brain
The neuronal network of an octopus, with 
its 500 million neurons, spans the entire 
body, with two thirds of the network locat-
ed within the arms. Their complex thought 
organ enables amazing cognitive feats that, 
as loners, they cannot have learned from 
others of their kind. The most prominent 
example of this includes opening screw 
caps – at which the octopus gets better at 
the more it is allowed to practice. These 
invertebrates are even capable of distin-
guishing people, as unpopular zookeepers 
on occasion end up with a splash of water 
in their face.

Peak Cognitive 
Performance
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Brainless 
and Bright 

Do trees communicate with 
their neighbors? Do plants 
react to music? Plant intelli-
gence is a controversial term 
among botanists, as plants 
possess neither neurons nor a 
brain – nevertheless, they are 
smart. Things that clever 
plants can do. 

More than a century 
ago, evolutionary 

biologist Charles Darwin is said 
to have exposed the plants in his 
garden to the sound of a trumpet. 
He wanted to find out whether 
they were sensitive to sound. At 
the time, the experiment did not 
bear fruit. While plants are inca-
pable of hearing in the classic 
sense, they do perceive sound in 
the form of sound waves. Stefano 
Mancuso, plant scientist and head 
of the Laboratory for the Neuro-
biology of Plants (Laboratorio 
Internazionale di Neurobiologia 
Vegetale, (LINV)) at the Universi-
ty of Florence, explains in his book 
"The Intelligence of Plants": 
“Plants can perceive vibrations via 
mechanosensitive channels in 
their cells. The entire plant with 
all its parts, below and above the 
ground, can hear.” Under the sci-
entific guidance of LINV, and over 
a period of five years, the vintner 
Giancarlo Cignozzi from Montal-
cino played music by Mozart to 
half his grape vines. The vines that 
were exposed to the sound grew 
better, their grapes ripened ten 
days earlier, and their wine had a 

introduced the new discipline of 
plant neurobiology, he was met 
with harsh criticism. Many scien-
tists do not recognize the theses 
of plant neurobiology – the idea 
that anatomical structures and 
physiological processes in part 
correspond to those of animals. 
They consider the term"Neurobi-
ology" to be misguided since 
plants, in contrast to animals, do 
not possess neurons. One of the 
critics is Lincoln Taiz, Professor 
Emeritus of Plant Physiology at 
the University of Santa Cruz. 
Among other issues, he re-
proached the plant neurobiolo-
gists for over-interpretation of 
data, anthropomorphizing and 
wild speculations. Even Charles 
Darwin, whose "root-brain" hy-
pothesis, i.e. the assumption that 
the tips of roots act similar to the 
brains of lower animals that plant 
neurobiologists often refer to, was 
subject to criticism. The German 
botanist Julius von Sachs, who at 
the time conducted research at 
the University of Würzburg, was 
said to have called Darwin a “cot-
tage scholar” and “dilettante”. 

Multitalented plant life 
Mancuso writes: “Plants do not 
possess a single organ that even 
remotely resembles a brain as we 

stronger taste and was also more 
intensely red in color. 

Controversial field of study 
According to Mancuso, the effect 
of music on plants is a proven 
fact. Not so much certain types 
of music, but rather certain fre-
quency ranges influence their 
growth. “While mainly lower fre-
quencies between 100 and 500 
Hertz promote germination, 
growth and the length of the 
roots, higher frequencies exert 
an inhibitory effect”, writes Man-
cuso. In a TED talk he explains: 
“Our speech, as well as music, is 
strong enough to stimulate plant 
membranes. The frequencies of 
the sound may well exert an in-
fluence on growth, even if this 
fact is not welcome by all scien-
tists.” 

When Mancuso, together with 
other scientists and within the 
scope of a publication in the jour-
nal "Trends in Plant Science", 

know it from animals. Does this 
mean that we must dispute their 
intelligence?” He defines intelli-
gence as the ability to solve prob-
lems. The fact that plants possess 
problem-solving competencies 
has been shown by means of a 
number of examples. If, for exam-
ple, wild tobacco is gnawed by an 
insect, the injured plant cells rec-
ognize substances from the at-
tacker’s saliva. The plant is able 
to distinguish and fight up to 32 
potentially threatening insect spe-
cies. If the plant is eaten by the 
caterpillar of the tobacco hawk 
moth, which is resistant to the 
neurotoxin nicotine, it reduces 
nicotine production and instead 
ramps up the production of fra-
grances that attract bugs which 
will remove the caterpillars. Ac-
cording to the results by American 
biologist Ian Baldwin, the tobacco 
plant is capable of producing up 
to 144 different fragrances, as 
required. The head of the Max 
Planck Institute for Chemical 
Ecology in Jena has studied wild 
tobacco for decades in Utah’s Mo-
jave Desert.

Equally adaptable, the mimosa 
can distinguish harmless stimuli 
from potentially dangerous ones. 
The Australian botanist Monica 
Gagliano built a structure from 
which the plants, complete with 
their pots, fell to the ground 60 
times in a row from a height of 15 

centimeters. While the leaves of 
the mimosa plants closed up 
during the beginning of the ex-
periment, they remained open 
after five or six falls. 

Rooted in cleverness
Mancuso credits plants with the 
five human senses, as well as with 
15 additional senses. For exam-
ple, they can detect substances 
in the ground that are either par-
ticularly important or damaging 
to their growth, and they are able 
to measure the level of humidity. 
Beyond their sensitive faculties, 
plants also communicate with 
one another, as shown by forest 
ecosystems. The Canadian forest 
ecologist Suzanne Simard coined 
the term “Wood Wide Web”. She 
was able to demonstrate that 
trees exchange nutrients and 
stress signals via a subterranean 
network of fungi. Simard injected 
Douglas fir trees with a radioac-
tive solution, and days later she 
was able to detect the radioactive 
substance in neighboring trees. 
Individual trees showed up to 47 
connections with other members 
of the same species. Even if 
plants possess neither neurons 
nor a brain, their intelligence is 
evident.

Equipped with  
all senses

Researchers not only 
credit plants with  

incredible adaptability – 
but with real intelligence 
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On the Hunt 
for Superfoods
Chia seeds, moringa powder, açai and goji berries – the list of foods 
that are traded as superfoods is long. The fact that demand far 
outpaces supply carries risks – among them the counterfeit trade. 
Genetic barcodes are expected to provide relief.

Health conscious consumers 
swear by so-called “super-

foods”; after all, they are credited with 
numerous benefits, for example, im-
mune-boosting, detoxifying or stress- 
relieving effects. Many of the berries, seeds 
or algae originate in exotic countries, and 
they are imported in dried form, as a pow-
der or as juice. This makes them extreme-
ly versatile. For example, moringa enrich-
es green smoothies, it refines salads and it 
provides the basis for the detox teas that 
are so popular these days. 

According to one of the leading global 
statistics databases, Statista, in 2017, ap-
proximately 19 percent of all newly intro-
duced superfoods worldwide were intro-
duced to the American market – making 
the US the leading import country world-
wide. Germany follows at nine percent and 
is thus the European champion. At six per-
cent each, Canada and the UK, respective-
ly, share third place in the global arena. 
The sale of quinoa, among others, regis-
tered an enormous upswing in recent years. 
For example, the amount sold in Germany 
increased from roughly 725 tons in 2015 
to 1,094 tons a year later. 

Out of balance: supply and demand
Due to recent popularity, the demand often 
exceeds the supply significantly. In their 
countries of origin, this often leads to 
monocultures that threaten the biodiversi-
ty of agriculture. The trend further impacts 

the diet and nutrition in the countries of 
origin: for example, in Bolivia, the price of 
quinoa has risen to such an extent that 
many local people can no longer afford their 
traditional staple. The consequence: people 
resort to alternative foods with often infe-
rior nutritional and physiological qualities, 
thereby risking the dangers of poor diet 
and malnutrition in the long term. 

Identifying the counterfeits
The import countries of the superfoods, 
too, are affected by the high demand as it 
encourages the market for counterfeit 
products. While information on origin and 
nutrition is listed on every package, the 
more exotic a food, the more difficult it is 
to determine whether it is in fact the orig-
inal. Even experts may find it difficult to 
detect a counterfeit, as superfoods are 
often plants that cannot be competently 
identified by anyone. In order to protect 
consumers from counterfeit products, 
plant-based foods are tested for authentic-
ity upon import. “If you have a powder in 
front of you, as is often the case with chia, 
which, by the way, belongs to the sage 
family, this method will not help you”, ex-
plains Professor Peter Nick of the Botanical 
Institute for Technology in Karlsruhe, Ger-
many (KIT). Together with his team at KIT, 
he develops genetic barcodes that will ex-
pose the lookalikes of superfoods. 

In greenhouses, the botanists from Karls- 
ruhe grow the original plants that are pro-

cessed to become superfoods, as well as 
those that due to their similarities to the 
originals may serve as counterfeits. The 
process developed by Nick and his team 
utilizes small differences between the 
genetic sequences in order to cut DNA 
strands with gene scissors in a specific, 
targeted fashion. Such gene scissors fit 
– exactly as a key fits into its lock – only 
a specific gene sequence and thus gen-
erate a specific pattern of gene fragments. 
This pattern then serves as the genetic 
fingerprint of a given plant species – com-
parable to a barcode that is read by a 
scanner. 

The advantage of this method is that it 
also works on processed plants, such as 
powder or juice. At this time, a total of 7,000 
barcodes identifying superfood plants and 
their counterfeits comprise the database. 
Up to four different counterfeit species 
have been identified for chia seeds alone, 
including basil seeds, sesame seeds and 
amaranth.

Protecting the consumer 
In addition to deceiving consumers, the 
counterfeit trade also poses certain health 
risks. Sensitive people in particular can 
suffer from allergic reactions without any 
idea what causes them, thus endangering 
consumer safety. This is a fact to which 
Nick and his team are now sensitizing of-
ficials and consumers and that they aim to 
counteract with their research. 

Sought after worldwide 
Optically appealing,  
attractive in taste and 
boasting convincing 
health benefits – Quinoa
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What Are the  
Powers of  
Superfoods?
Vitamins, minerals and proteins –  
superfoods supply the body with goodness. 
But which food contains what?

Chia seeds
What are they?
Chia is a member of the genus 
Salvia – Salvia hispanica, and it 
originates in Central America. 
The seeds are considered the 
superfood. 

What is in them?
Proteins, lots of fiber and poly-
unsaturated linoleic acids. Also, 
potassium, iron and anti- 
oxidants such as phenolic acids.

What can they do?
Chia seeds stimulate digestion. 
They quell in the stomach, have 
lasting satiating effects and can 
thus aid in weight loss. Omega- 
3-fatty acids strengthen the car-
diovascular system, and anti- 
oxidants act as anti-inflamma-
tories. 

Moringa powder
What is it?
It belongs to the family of  
Moringaceae and originates in 
the Himalaya region of  
northwestern India. 

What is in it?
Fiber, antioxidants and  
vitamins, mostly vitamin E and 
B vitamins.

What can it do?
It protects the cell membrane 
from oxidative damage, and it 
relieves stress, strengthens the 
immune system and supports 
circulation.

Açai berries
What are they? 
Açai berries are the fruits of the 
Açai palm that grows in South 
America, particularly Brazil. 

What is in them? 
Many antioxidants, also vita-
mins, minerals and essential 
fatty acids.

What can they do? 
Açai berries boost metabolism, 
protect from radicals and thus 
slow the aging process.

Goji berries
What are they?
The original home of the coral 
red berries was located  
between Southern Europe and 
Western Asia; today the fruit is 
cultivated in China. 

What is in them?
Mostly B vitamins, but also  
carbohydrates, fiber and pro-
tein, as well as the secondary 
plant products lutein and zea-
xanthin.

What can they do?
Strengthen the immune system, 
heart and eyes, act as anti- 
inflammatory and protect the 
body and skin from aging. 

Quinoa
What is it?
Quinoa is a gluten-free crop 
from the Andes region of South 
America, and it belongs to the 
Amaranth family.

What is in it?
Essential amino acids, polyun-
saturated fatty acids, minerals 
such as magnesium, iron, po-
tassium and calcium. 

What can it do?
Boosts the energy metabolism, 
prevents vasoconstriction and 
acts as a mood enhancer. 

What’s your favorite recipe? 
We want to hear from our readers! 
Send us your favorite recipe, along 

with a photograph.

Hot Winter Chocolate 
with Chili

Bring your own Recipe

1 Cut chili peppers lengthwise in 
half, remove the seeds and finely dice. 
Remove the seeds from the cardamom 
pods and mince. Cut chocolate into 
small pieces. Whip 200 ml of the cream 
with vanilla sugar until stiff and refrig-
erate. 

2 Bring 50 ml whipping cream with 
the diced chili and cardamom to a boil. 
Add chocolate to the cream and allow 
mixture to dissolve in the milk.

3 Fill the hot chocolate into glass 
mugs, pour the cream on top and gar-
nish with chili pepper and chocolate 
shavings. Serve immediately. 

INGREDIENTS

2 red chili peppers 
7 cardamom pods 

200 g dark chocolate 
250 ml whipping cream 

1 Tbsp vanilla sugar (or 1 Tbsp 
granulated sugar and ½ tsp vanilla 

extract)
400 ml milk 

Chocolate shavings, to decorate 
Chili pepper, to decorate 

This is a recipe tip tried out by 
 our editorial team! 

We love it!
Try it and let us know

if you liked it!

magazine@eppendorf.com
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Those who are born today have a 
good chance of living to be a 
hundred years old, or even older. 
The mechanisms contributing to a 
long life are the subject of intense 
study by scientists worldwide.

A gray-blue swimming 
pool with a fountain, 

in the midst of the Arcadian land-
scape: on one side of the basin, 
naked women with white hair and 
wrinkled skin step into the water. 
After frolicking in the water, they 
emerge as young girls. “Fountain 
of Youth” is the name of the 
painting that dates back to 1546 
and which is now on display at 
the "Gemäldegalerie", an art mu-
seum in Berlin. With this work, 
the Renaissance painter Lucas 
Cranach the Elder homes in on a 
topic that has inspired the imag-
ination of humankind since time 
immemorial: eternal youth and 
immortality. While a fountain 
granting everlasting life does not 
exist, human life expectancy con-
tinues to rise. 3.2 million people 
a hundred years old or older are 
projected to be alive by the year 
2050.

The oldest person known to be 
alive is Kane Tanaka who lives in 
Japan. At her age of 115, she is 
considered to be what is known 
as a supercentenarian – the term 
for a person who is at least 110 
years old. At this time, there are 
between 300 and 450 supercen-
tenarians worldwide. According 

Who Wants to  
Live Forever? 

to the Guinness Book of Records, 
the oldest man alive is 113-year-
old Masazo Nonaka, also from 
Japan. He was born in July 1905 
– the year that Albert Einstein 
published his theory of relativity. 

Anchovies, rosemary and  
exercise
The concentration of the oldest 
humans in Japan is not a coinci-
dence. According to statistics, the 
number of those over 100 years 
old is close to 70,000, and the 
numbers are rising. The reasons 
for this extraordinary longevity 
are the subject of study by cardi-
ologist Makoto Suzuki in the “vil-
lage of centenarians”, in Ogimi, 
located on Okinawa, the south-
ernmost Japanese island chain. 
The most important factor is the 
diet, says the researcher. The tra-
ditional Ogimi diet contains a lot 
of fruit and vegetables and very 
little meat, fish and eggs. It is said 
to be low in fat, with higher car-
bohydrate content than the dish-
es served on the Japanese main-
land. Furthermore, people follow 
the directive of “Hara hachi bu” 
that recommends to stop eating 
as soon as the stomach is approx-
imately 80 percent full. 

The Italian fishing village Acciar-
oli, south of Naples, too, is home 
to a number of people who are one 
hundred years old or older. This 
is where cardiologist Alan Maisel 
of the University of California, San 
Diego, is on the trail of the secrets 
of longevity. “If you want to do as 
the people of Acciaroli do, you 
must eat more rosemary and an-
chovies”, he says. “Breathe as 
much fresh air as possible, move, 
reduce your body weight and 
avoid stress.” 

The older the organism, how-
ever, the more seldom its cells 
divide. At some point, the cells 
cease to divide altogether, and the 
body dies. The approximate date 
of the death of a cell is written in 
its telomeres. Similar to a fuse, 
telomeres constitute the ends of 
the chromosomes within the cell 
nucleus, and they shorten with 
each cell division. The life of a cell 
ends once its telomeres have be-
come too short. 

 
Freshwater polyp of biblical age 
One organism is said to have lived 
since the beginning of time: Hy-
dra. The crown of tentacles of this 
freshwater polyp, which is as thin 
as a pin, is reminiscent of a dan-
delion after a storm, and it is na-
tive to rivers and lakes. Hydra was 
named after the monster of Greek 
mythology that according to leg-
end lived in the swamps of Lerna 
on the coast of the Peloponnese 
peninsula. Its snakelike tentacles 
with heads continued to grow 
back after they had been severed. 

Not unlike its mythological 
namesake, the fresh water polyp 
Hydra is capable of replacing lost 
body parts. Researchers in Kiel 
have studied Hydra’s special abil-
ity, and they have come across the 
transcription factor Forkhead box 
O (FOXO). The Methuselah gene 
FoxO arrests the aging process of 
the cell; it bestows the cell with 
the ability to divide more often, 
and over a longer period of time. 
The stem cells, which are more 
abundant in Hydra than special-
ized body cells, produce all the 
cell types that are required for de 

novo generation as well as regen-
eration of individual body parts. 
These stem cells thus enable the 
continuous regeneration of the 
body of the delicate fresh water 
polyp. Scientists have discovered 
particularly active FOXO in cen-
tenarians. 

Genetics, however, determine 
only about 20 percent of our life 
expectancy, while the environment 
is responsible for the vast majority 
of influences which ultimately gov-
ern our life span. Does this mean 
more rosemary, anchovies and 
exercise? Scientist Alan Maisel is 
convinced: “I believe that it will be 
very much worth it for all who want 
to live a longer life.” 

Finding a happy medium
For the past 40 years, Swedish 
physician Bertil Marklund has 
contemplated the question of 
how one can prolong one’s 
own life. His formula for hap-
piness: “Live according to the 
Lagom principle. Lagom de-
cribes the medium between 
“too much” and “too little” 
and thus discourages any type 
of excess or exaggeration. Dr. 
Marklund, isn’t this boring? 
“The Italians and the Canadi-
ans are asking me the same 
question. They have a hard 
time with the concept of Lag-
om! But it’s not about restric-
tions. According to Lagom, it’s 
fine to cross the line from time 
to time and eat junk food or 
drink too much juice. The 
most important goal is to find 
a balance in daily life. On the 
other hand, if someone truly 
finds that everything has be-
come too boring, depression 
may be looming, which, of 
course, is not healthy at all”, 
says Marklund.

INFOBOX

Living as long as 
Methuselah 
According to  

researchers, humans 
can live to a biblical 

age by following a 
balanced life style 

with healthy nutrition
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The quantum computer is a marvel 
of efficiency. Its strengths are 

showcased by the example of one logistics 
firm searching for an optimum delivery 
route – as this seemingly simple question 
poses a substantial challenge for today’s 
computers. The computer calculates all 
routes in sequence and subsequently com-
pares the results. Only four cities to be 
visited on a single trip will result in 24 pos-
sibilities, costing computing power – and 
time. The hour of the quantum computer 
has arrived. It is capable of performing all 
computation steps simultaneously and thus 
recognizes the perfect route in an instant. 

Here and there at the same time 
The secret of the quantum computer: it 
complies with the laws of quantum mechan-
ics. A classic computer stores information 
in the form of bits. These can assume only 
one of two possible states, either 1 or 0. 
The basic unit of the quantum computer, 
the quantum bit (qubit), on the other hand, 
is capable of assuming both values simul-
taneously. “Physicists are speaking of an 
overlap, or superposition, of the two 
states”, explains Kristel Michielsen of the 
Jülich Supercomputing Centre as she uti-
lizes a simple table top fan with two blades 
to clarify. A classic bit can be represented 
by the fan at rest – both blades, for exam-
ple, point up and down. The qubit, howev-
er, resembles a fan that rotates at such high 
speed that one can no longer distinguish 
the blades as they appear to point in all 
directions simultaneously. 

Since the quantum computer performs 
its calculations using an overlap of all pos-
sible values, it is capable of completing 
numerous mathematical operations at the 
same time, which, if performed by binary 
computers, would have to be carried out 
in sequence. In this way, it solves certain 
problems considerably faster than its dig-

A Quantum Leap

ital colleagues. The more qubits are used, 
the more operations the computer is capa-
ble of performing simultaneously. 

Competition for the best qubits 
The optimal architecture of the qubits has 
been the subject of intense pursuit by sci-
entists worldwide since the 1990s. Some 
researchers work with chains of stored ions 
while others bank on cesium ions or syn-
thetic supra-conductors. At this time, quan-
tum computers function only in a labora-

tory setting as they are extremely sensitive 
to environmental factors; for example, some 
only work at a temperature of minus 273 
degrees Celsius. Nevertheless, large firms 
and organizations are investing significant 
sums of money in the research of the mira-
cle computer. IBM®, Google®, Micro- 
soft® – even the US secret service NSA, 
NASA® and public research institutions – 
are working fervently on this technology.

In March, during the annual meeting of 
the American Physical Society® in Los An-
geles, John Martinis and his team from the 
University of California® at Santa Barbara 
introduced their quantum processor named 
Bristlecone, which had been developed for 

Google. It is said to reach 72 qubits, thus 
able to solve difficult optimization prob-
lems, as well as deliver new knowledge in 
the field of artificial intelligence, the scien-
tists post on their Google blog. The record 
thus far was close to 50 qubits, whereas 20 
are considered the minimum for a function-
ing quantum computer. 

What is it, though, that companies expect 
from the quantum computer? Google, for 
instance, intends to use quantum technol-
ogy to train artificial intelligence. Other 
firms expect future areas of application to 
include the development of new drugs, 
logistics and finance. Even complicated 
simulations such as those surrounding the 
big bang or climate models are thought to 
be possible. Car makers hope for precise 
predictions of traffic flow in order to rec-
ognize and thus prevent congestion. 

The fear of cracking the code 
Hope and fear – depending on one’s per-
spective – rest on encryption and decod-
ing of data. The quantum computer would 
be capable of breaking any code based on 
prime numbers in a heartbeat – computa-
tions that would take current computers 
years to perform. The other side of the 
coin would encompass the development 
of a novel quantum cryptography that 
would increase data encryption security. 
Scientists, including Professor Wolfgang 
Schleich of Ulm University, doubt that the 
quantum computer will conquer the world 
in the same way that the binary computer 
did. “We do not expect that at some point 
in time everyone will have a quantum com-
puter in their home”, forecasts the head 
of the Institute for Quantum Physics. To 
err is human: in the past, if anyone had 
predicted that one day almost everyone 
would own their own computer, that per-
son would most likely have been declared 
insane. 

The quantum computer is supposed to be able to break any 
given code, process massive amounts of data and solve  

complex problems. Development, however, is still in its infancy. 

“We do not expect 
that at some point 
in time everyone 

will have a quantum 
computer in their 

home.”

Invisible computing power 
The most powerful quantum 

computer achieves 72  
qubits – which renders it 

 capable of solving the most 
complex optimization tasks 

while delivering new 
 knowledge on the topic of 

 artificial intelligence
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Since March 2018, Italian star chef Mas-
simo Bottura has been serving fine 

foods in the "Refettorio Paris", located in the 
crypt of the church of La Madeleine, in Par-
is’s 8th Arrondissement. Every eve-
ning, 100 meals are served to local 
people in need. The menu is pre-
pared from food donations that orig-
inate, for example, in the large su-
permarkets, such as the Carrefour. 
These are fresh, palatable foods that, 
due to either optical flaws or expired 
sell-by dates, can no longer be sold in 
shops. 

In contrast to German supermarkets, re-
tailers in France are required by law to donate so-
called superfluous foods. Approximately 130 kilo-
grams of food, destined for the landfill, are used by 
Bottura and his team every night. In his battle 
against food waste, and to further social inclusion, 
the chef founded his non-profit organization "Food 
for Soul" in 2015. His Refettorios are now repre-
sented in Milan, Rio de Janeiro, London and Paris. 

Global problem, far-reaching consequences
According to the study "Global Food Losses and 
Food Waste", conducted by the Save Food initiative, 
the waste of food is a global problem with far-reach-
ing consequences, as food waste contributes sub-
stantially to the loss of resources such as water. 
Since food waste also produces greenhouse gas 
emissions, it is thus directly linked to global warm-
ing. Each year, roughly 1.3 billion tons of food are 
either wasted or lost worldwide. According to re-
ports by the Food and Agriculture Organization 
(FAO), approximately 222 million tons end up in the 

garbage in Europe and North America alone – almost 
the same amount of food that is produced in the 
countries of the sub-Sahara. 

Simone Pott of World Hunger Aid says: “Across 
the world, 815 million people are suffering from 
hunger, while at the same time, a third of all food 

produced is lost during production or transport, 
or it rots in warehouses. Some of these losses 
are preventable.” 

The sustainability goal 12.3 of the United 
Nations provides that global food waste 

per capita on the retail 
and consumer level be 
reduced by half and that 
food waste occurring at 
the production level 
and during delivery be 
reduced. 

Important research 
The EU research 
project "Resource 

Efficient Food and 
Drink for the Entire Supply 

Chain", ReFresh for short, follows the 
same goal. 26 cooperation partners from 

12 European countries and China work on 
new approaches to prevent loss by utilizing food 
that would otherwise be discarded – across the en-
tire value-added chain. “We see that engaged play-
ers from industry, business, organized civil society 
and research, with support from the legislature, can 
together make a difference”, says Nora Brüggemann 
of the Collaborating Centre on Sustainable Con-
sumption and Production. She coordinates ReFresh 
project work in Germany. She is pleased that nu-
merous activities are being initiated in companies 
as well as during interactions with consumers. 
“There is not one specific measure that is capable 
of instantly and drastically reducing food loss and 
waste in a single step.”

The Swedish app "Karma" (karma.life) represents 
one approach against food waste. In 40 Swedish 
cities, as well as in London, it connects hungry cus-
tomers with restaurants, cafes and grocery stores 
that offer superfluous foods at half price. Within the 
scope of ReFresh, issues such as customer commu-
nication on the value of food become topics of open 
discussion. Brüggemann says: “Our goal is to in-
crease appreciation for food – on the economic and 

ecologic as well as on the moral level. Players with-
in the supply chain must realize that production and 
consumption of food use valuable resources.” 

Successful education
Most consumers are not aware that the sell-by date 
has nothing to do with the expiration date of food, 
but that it is merely a guarantee for product quality, 
pre-determined by the manufacturer. Michael 
Schieferstein, food expert and founder of the orga-
nization "Foodfighters", which mainly relies on 
education on the topic of food waste, says: “With 
many products such as pasta or flour, a sell-by date 
is unnecessary. For the purpose of increased trans-
parency, the sell-by date should be determined by 
the legislature, not by business.” 

A study conducted by the German Ministry for 
Food, Agriculture and Consumer Protection shows: 
84 percent of food in German households is dis-
carded based on an expired sell-by date. Other 
European countries display a higher level of appre-
ciation for food. Within a mere five years, Denmark 
was able to reduce food waste by 25 percent. This 
success can be largely attributed to activist Selina 
Juul. In 2008, she founded "Stop Spild Af Mad" (Stop 
Wasting Food). During the course of her work, Juul 
develops educational programs for schools, and she 
relies on consumer power. Consumers, in her opin-
ion, can achieve great results simply by cooking 
with leftover foods. She convinced Danish grocery 
chains to advertise, rather than discard, products 
with expired sell-by dates. 

Two years ago, the store WeFood® opened in Co-
penhagen. Here, foods are sold which had previ-
ously been rejected by other supermarkets, import 
firms and local companies. For 30 to 50 percent of 
the original price. A win-win situation for all con-
cerned and a valuable contribution in the fight 
against food waste.

Crooked carrots, brown bananas, 
expired pasta – every day, edible foods 
end up in the garbage instead of on the 
plate. Food waste is a global problem – 
and a question of values. 

Respect   Your Food!

!
DIGITAL SAVIORS OF FOOD:

imperfectproduce.com

etepetete-bio.de

uglyproduceisbeautiful.com
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1 The Primitive  
Neanderthal 

Was the Neanderthal really a rather simple 
fellow, barely capable of speech and devoid of 
artistic expression? Now, cave paintings dis-
covered in Andalusia paint an entirely different 
picture. These wall images had been attributed 
to our ancestors for decades. Latest investiga-
tions conducted by a team headed by the ar-
chaeologist Dr. Gerd-Christian Weniger, using 
the uranium-titanium method, have dated the 
origin of the art even farther back into the past 
than previously assumed. The wall art is rough-
ly 60,000 years old – whereas Homo sapiens 
reached the Iberian Peninsula a mere 40,000 
years ago. These findings substantially chal-
lenge the image of the primitive Neanderthal. 
Additional research is expected to unlock the 
origins of speech and the development of hu-
man cognition and intellectual power. 

Scientific 
Myths

Science generally fulfills the 
notion that it will refute myths 
and legends by either logical or 
experimental means. However, 
even among scientists, certain 
fallacies are slow to die out … 

The Sun Will Fade
When a star in the sky perishes, on occasion, 
the following occurs: it explodes in a super- 
nova, and leaves behind its colorful remains 
as well as a neutron star, or a black hole. More 
lightweight stars of lesser mass tend to disap-
pear with much less of a spectacle. Since it is 
considered a lightweight star, this theory was 
also applied to our sun – until recently. Simu-
lations using a novel astrophysical model now 
show that the sun’s mass is sufficient to leave 
behind a weakly glowing ring of gas and dust 
when it perishes – in roughly ten billion years. 
During this event, a part of its body will be 
hurled into space. The heat and radiation em-
anating from the remains will heat and ionize 
the shell, resulting in a planetary fog that will 
be visible for approximately 10,000 years. 
Thanks to this model, the lower limit of the 
mass that will not result in a glowing fog has 
now been adjusted. 

The Partially  
Dormant Brain 

According to neurologist Barry Gordon of 
Johns Hopkins School of Medicine, we do not 
use a mere ten percent of our brains as is fre-
quently stated, but in fact we use every part 
of it – almost continuously. This statement is 
supported by MRI and PET studies which, 
similar to biochemical methods, do not detect 
any inactive regions within our brains. Anoth-
er myth – the separation into left and right 
thinkers, is based on experiments conducted 
on epilepsy patients in the 1960s. The physi-
cian Roger W. Sperry cut the neuronal con-
nection between the brain hemispheres, which 
alleviated the epileptic suffering of his pa-
tients. At the same time, however, these pa-
tients displayed cognitive peculiarities that 
could only be ascribed to one hemisphere. 
Even though a number of studies show that 
brain functions are best stratified in a hori-
zontal fashion, the idea that rational thought 
is located in the left hemisphere, while cre-
ativity is situated in the right hemisphere, is 
still popular.

No Cancer in Sharks 
Cartilage suppresses de novo formation of 
blood vessels – one of the prerequisites for the 
development of tumors. This was the conclu-
sion drawn by Harvard University® researchers 
Henry Brem and Judah Folkman in the 1970s. 
Quickly thereafter, the hypothesis emerged that 
cartilaginous fish such as sharks are immune 
to de-
veloping tumors. The 
book "Sharks Don't Get Cancer" by Wil-
liam Lane and Linda Comac thus opened up 
the commercial hunt for sharks in the 1990s; 
preparations containing shark cartilage powder 
fed the hope for an effective cure. Only in 2004, 
researchers at the University of Hawaii® dis-
proved the assumption as they discovered that 
sharks very well do get cancer. While tumors 
are in fact a rare occurrence in sharks, and 
while the reason for this is still the subject of 
intense study, the belief that shark cartilage 
powder will help against cancer has finally been 
relegated to the realm of myth. 
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The Many 
Stars of 
Dubai
Off into the desert on a camel safari 
and a visit with the Bedouins – or do 
you prefer shopping, relaxing and a 
ballgame on the beach? The Emirate 
of Dubai offers entertainment along-
side contemplation. Many of the 
amusements are as unusual as they 
are unknown. 

City of contrast 
The beaches of Dubai 
– and more – will meld 
all your expectations, 
 impressions and 
 experiences into one

He who knows himself and others 
cannot fail to recognize that the 

Orient and the Occident are no longer sep-
arate.” The poet Goethe summoned the 
inseparable connection between the East-
ern and the Western worlds in his anthol-
ogy of poems “West-Eastern Divan”. What 
would the universal scholar say today if he 
were to travel to the Orient? If he came to 
Dubai, he would be able to admire the meet-
ing of East and West, of Orient and Occi-
dent, with his own eyes. On a small stretch 
of land along the Red Sea, which until re-
cently was the untouched home of the 
Bedouins, wealth accumulated within mere 
decades is on display.

Oil, the "black gold", has catapulted 
Dubai, one of the seven states comprising 
the United Arab Emirates, into the modern 
age. But it is slowly running dry: only a few 
percent of Dubai’s economic power still 
rely on it, as commerce and tourism have 
taken over as the predominant sources of 
income. In fact, tourists are entering the 
country by the millions, with numbers in-
creasing every year; in 2020, the year that 
Dubai will host Expo 2020, 20 million are 
expected to visit the desert city. 

Hospitality with tradition
Our breath is taken away as our plane de-
scends over the island landscape raised 
from the sea. The project was considered 
megalomaniacal – only to prove what a 
combination of power and money can 
achieve. The islands represent only one of 
the new landmarks of the Emirate – they 
are also the location of the world’s tallest 
building, the Burj Khalifa®, which reaches 
828 meters into the sky like an outstretched 
index finger and which hosts the Armani 
Hotel, decorated in the purist style of the 
Italian designer of luxury goods. 

Travelers will find more comfort than in 
most other places anywhere in the world; 
for example, in the Burj al Arab®, with its 
sail-shaped silhouette that rises up be-
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The Emirate of Dubai grants its 
visitors a glimpse of its diversity.

2
NATURE & ACTION
In the Dubai Desert Conservation 
Reserve, the first nature reserve 
of the UAE, visitors have the op-
portunity to observe Oryx ante-
lopes and gazelles, among other 
animals. Many animals that inhab-
it the park had been close to ex-
tinction, and populations are al-
lowed to recover here. The DDCR  

 
has now been added to the UN list 
of sanctuaries.

Only one hour drive from Dubai 
City, hiking and mountain biking 
trails are gently integrated into the 
mountainous countryside of Hatta. 
The barren landscape of the Al  
Hajar mountain range offers the 
ideal surroundings for adventurers. 

CULINARY ARTS & TRENDY SPOTS
Whether French or Italian gourmet restaurant or a sim-
ple falafel stand: those who want to gain insight into 
the life of the young, international elite as well as that 
of the creative types living in Dubai should visit some 
of the trendy spots, such as the Tom & Serg®. Under 
no circumstances should one miss an Oriental evening 
in one of the smaller restaurants, for example, the hip 
Palestinian restaurant Zaroob in the Financial District.1

Out into the desert
Experience traditional 

 falconry  outside the city 

Close to  
830 meters high

The Burj Khalifa in 
downtown Dubai

Artfully arranged 
Luxury destination: 
The Palm Jumeirah

hind the sandy beach and which is consid-
ered one of the best hotels in the world. 
We, too, delight in a bit of luxury in our 
Hotel Royal Mirage – while not decorated 
with seven stars, if offers a class of sublime 
service that is hard to find in Europe. In 
Dubai, luxury is enjoyed and also flaunted, 
and we find ourselves immersed in the tra-
dition of Oriental hospitality.

Impressive culinary diversity
Only 15 percent of the close to three million 
inhabitants of Dubai are locals; the major-
ity constitutes a mix of peoples from the 
four corners of the globe. They have come 
here as laborers to build, for example, the 
up to 16-lane freeways, or as merchants 
who conduct their business in the gigantic 
shopping malls or in one of the countless 
restaurants. The culinary diversity is im-
pressive. Whether you visit a French gour-
met restaurant, an Indian snack stall in 
Dubai Creek, the Old Town, or one of the 
hip beach eateries – the communal meal is 
a central component of Arabic culture. By 
chance, we catch a glimmer of the indige-

nous life in Dubai as, while meandering 
among the shadows of the high rises, we 
happen upon a small market where per-
haps 50 farmers offer fruits and vegetables. 
Onwards to the spice market, where we 
will meet up with Tobias, an account man-
ager from Hamburg, who is on vacation in 
Dubai for the second time. The scents and 
colors of the spices are overwhelming as 
we sample everything, and Tobias is excit-
ed to find unique souvenirs. 

Mix of Orient and Occident
He spent the previous day sandboarding 
in the desert, a trip involving a jeep and a 
camel. “Over and over again, to the top of 
the dune, then down on the board. There 
was water from the cooler – it was super- 
hot”, says the 34-year-old. The busy beach, 
on the other hand, offers refreshment. 
Here, too, the mix of Orient and Occident 
is palpable; veiled women and men in black 
and white garments stroll next to biki-
ni-clad beauties. Standup paddlers, kite 
surfers and bathers enjoy themselves on 
and in the clear water. 

It is already getting dark. We decide to 
conclude the day by catching a show at the 
Theater La Perle, a theater that was built 
specifically for events in Al Habtoor City. 
Actors, acrobats, contortionists – the art-
ists present a spectacle on the topic 
“Ocean” – it could easily compete with 
anything that you will find in Las Vegas. 
Those who would prefer to learn more 
about the old Dubai will have to leave the 
city and venture into the desert. Bedouins, 
as well as rich merchants, cultivate the 
ancient tradition of falconry. Their valuable 
animals are considered part of the family. 
Tethered by a long string of leather, the 
proud owner hurls pieces of meat into the 
air while the falcon catches them, learning 
to hunt through practice. 

During the evening meal under the sky, 
the stars sparkle with a splendor that Eu-
ropeans hardly ever have the privilege to 
witness. We eat in traditional fashion, with 
our fingers; our hosts serve delicious veg-
etables and crispy Falafel. Saying goodbye 
is not easy, even if instead of a Bedouin 
tent a comfortable hotel bed awaits us.

ART & CULTURE
On Alserkal Avenue in Dubai’s ancient art quar-
ter “Al Quoz”, galleries invite you to a vernissage, 
boutiques welcome browsing and a small theater 
is open around the clock. The award-winning 
building of the Etihad Museum with its white 
curved roof, on the other hand, symbolizes the 
45 year anniversary of the founding of the United  
Arab Emirates. 

DUBAI - CENTER FOR  
LIFESCIENCE EXCIBITIONS

MEDLAB, which is held annually 
in Dubai, is one of the largest lab-
oratory and IVD exhibition & con-
ference worldwide. Between Feb-
ruary 4 and 7, 2019, Eppendorf 
will welcome you in hall 6, booth 
number Z6.G44. From Liquid 
Handling, to Sample Handling and 
Cell Handling products, Eppen-
dorf will create a world of experi-
ence for all visitors. 
Shortly thereafter, from March 12 
to 14, 2019, follows the ArabLab, 
also held in Dubai. It is the most 
important exhibition of the year 
for the global laboratory and ana-
lytics industry. On this occasion, 
Eppendorf will not only display its 
laboratory solutions, but also will 
demonstrate that it is firmly root-
ed in the analytics industry. 

EPPENDORF IN DUBAI

In 2006 Eppendorf established a 
subsidiary in Dubai in order to 
better support its customers in 
the entire Middle East. Recently, 
Eppendorf moved into its new 
premises at the Dubai Science 
Park. This is the BioTech Area fo-
cused on industrial and R&D 
manufacturing. It is the seat of 
many other international Life Sci-
ences companies and laborato-
ries, among them BioRad® and 
Olympus®. The unique proposi-
tion: Eppendorf is the first premi-
um manufacturer with its own 
specially equipped calibration 
laboratory for pipettes, located 
directly in Dubai, offering premi-
um services for its customers 
from the Emirates – a service that 
in the future will also include 
neighboring countries. 

https://bit.ly/2MOpgXO www.ddcr.org 

http://tomandserg.com

https://bit.ly/2lp7vlf https://bit.ly/2lp8oKB

http://www.zaroob.com

3
www.eppendorf.ae

LET’S GO!
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Lab  
Lifestyle

At the Bench

 www.eppendorf.com/pipetting

Citizen Science
What role does the single-celled zooplankton Rhizaria 
play within the transport of carbon from the ocean surface 
into its depths, and how do they influence climate change? 
This is the question that the PlanktonID team – consisting 
of scientists from the GEOMAR® Helmholtz Centre for 
Ocean Research and Christian Albrechts University, both 
located in Kiel, as well as the Observatoire Océanologique 
de Villefranche sur Mer, is attempting to solve. Using a 
special camera, the team of biologist Dr. Rainer Kiko took 
thousands of underwater photographs which have now 
been made available on the website in the context of a 
clever game: the goal is to match the correct plankton 
photos and thus contribute to the research project in a 
playful manner. Great fun, not only for scientists!

https://planktonid.geomar.de/en

Sure Thing 
Powder residue of different hues, spilled liq-
uids or simply dust: if a mobile phone or tab-
let stays in the lab, it will invariably become 
contaminated. Covers which are ideally not 
only dirt and waterproof, but which also pro-
tect from damage from falls, provide the only 
secure protection. Lifeproof offers nifty cov-
ers in different colors for iPhones® and iPads® 
that will withstand the demands of extreme 
sports. Ideal for active researchers! 

www.lifeproof.eu

Win a Writing Set!
Participate in our contest, and you can win a small 
Eppendorf writing set, complete with the legendary 
Eppendorf pipette-pen, a pencil, writing block and 
practical post-it notes. Simply answer the following 
question and enter to win one of five sets: 

What is the name of the new extra-quiet centrifuge  
   by Eppendorf? Tip: take a peek at page 40!

Send us an e-mail to magazine@eppendorf.com or 
register as a subscriber and leave us a message with 
the correct answer. Please find the terms and condi-
tions on our website.

www.eppendorf.com/otb

Fighting Eppis®

What do you do when your incuba-
tion time is long and you are tired 
of waiting? We have an idea: why 
not construct fun animals or little 
fighters from Eppendorf Tubes® and 
place them on the instrument during 
mixing. The link below is full of 
ideas. Send us your Eppi® warriors 
per video! Tip: Screw-cap tubes 
work better than those with a snap 
cap. 

https://bit.ly/2P4Iw79

Cut the cuff off your rubber glove and 
use it like a regular hair tie. 

Alternatively, twist your hair into a bun 
and fasten it with an Eppendorf serolog-
ical pipette. Voilà, the perfect style! 

Hairstyling  
in the Lab
Whether a man or woman: when working 
in the lab, long hair often gets in the way 
and hair ties or clips are not always on 
hand. Avoiding irritating hair is certainly 
important and, above all, it should not be 
let down and allowed to roam free in sen-
sitive areas in the lab. 

Creativity is of the essence when it 
comes to taming your magnificent head 
of hair. The following two tips can be 
applied any time:
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Training is mandatory to stay up 
to date with new techniques and 

developments in the working world. This 
especially applies to our sector: life sci-
ence, research, and development. New 
methods are continuously arising and 
optimization of experiments and produc-

tion processes is daily business. Employ-
ees must be focused on improving their 
knowledge and capabilities to grow with-
in their company or research field. This 
assumes an open mind and a supervisor 
supporting training of each employee 
according to their individual position and 
career opportunities. 

Employees can choose between many 
kinds of training. If travel is an option, you 
can visit a seminar in an institute, visit a 
conference covering several topics or a 
very specialized small group talk. Some 
companies offer trainings for groups at 
the customer site. Self-education without 
travel, such as online seminars and web- 
inars, can also be an option and are often 
provided free of charge. Whatever train-
ing you choose, you need a training facil-

ity and provider you can trust. Someone 
with expertise and who has experience 
in giving trainings is a must. Ideally the 
training provides a certificate document-
ing the skills learned for your human re-
source department or for future job ap-
plications. Online trainings such as 
webinars mostly offer credit points. These 
credit points can be collected by attend-
ing webinars. Some companies require 
that their employees obtain a certain 
amount of points each year guaranteeing 
performance improvement in the compa-
ny. With certificates and credit points, 
you have strong arguments when apply-
ing for a new job, a promotion or salary 
negotiations. Furthermore, your self-con-
fidence and skills increase and you can 
be a role model for your colleagues. 

Training and  
Self-Education

How seminars and 
webinars improve  
your daily work and 
qualifications.

Optimize your NGS library  
preparation with our epMotion® 
automated liquid handling system
Next-generation sequencing sample preparation is a labor- 
intensive process, which requires experience, precision, and 
accuracy to generate high-quality NGS libraries.

This webinar will enable you to understand the most common 
pain points with NGS library preparation and show you how to 
develop lab strategies that guarantee reproducible NGS results, 
and increase overall lab productivity.

Speakers: Dr. Tim Schommartz and Marc-Manuel Hahn,  
Application Specialists Liquid Handling, Eppendorf AG 

Live or on demand
Webinars are available from many different 
providers. You can learn about the topics 
on offer or sign up to receive newsletters 
for topics you are interested in. Then, you 
can register for a webinar and either par-
ticipate live or watch it at any time later “on 
demand”. Thus, you have maximum flexi-
bility and can fit your education around 
your work schedule. Additionally, you may 
watch the webinar as often as you like. Most 
webinars last one hour and offer a question 
and answer session at the end. Questions 
are answered live by the presenter or later 
via e-mail depending on the number of 
questions posed. Webinars are ideal to 
boost your knowledge in a short time for a 
very specific topic, such as viscous liquids, 
or pipetting in cell culture. Most webinars 
are hosted by life science companies such 
as Eppendorf, or research institutes. We 
offer webinars on various topics throughout 
the year, providing free, valuable informa-
tion. Some popular topics are “Preventing 
Contamination in Cell Culture Labs” and 
“Aerosols – Spinning Hazardous Samples 
the Safe Way!”. 

Sharing knowledge and background
Classroom courses are another form of 
training. They give you the chance to im-
merse into a topic for one or several days 
and include hands-on sessions. The Eppen-
dorf Training Center, located in Hamburg, 
Germany, has a great deal of experience in 
providing classroom courses. Each trainer 
has a scientific background and gives prac-
tical tips while teaching efficient workflows 
and sharing background information on 
their special field. Trainings and seminars 
are not only held in Germany, but all over 
the world, including on-site trainings adapt-
ed to your needs. The theoretical part is 
always supported by hands-on sessions in 
which the techniques can be practiced to 
give you confidence in applying them in 
your own lab. You will be able to improve 
your working processes. Eppendorf cur-
rently offers a full-day seminar on correct 
pipetting techniques, calibration and qual-
ity management. This course also provides 
information on pipette maintenance and 
how to do minor repairs on your pipette. 
Other seminars include a theoretical sem-
inar on cell culture basics or a two-day 
training on cell-based assays. The practical 
part of the seminar takes place in a cell 
culture lab.

No matter which education style you 
choose, seminar, or webinar, you can be 
sure to receive a valuable training to sup-
port your daily work.

Handling of viscous liquids –  
basics, techniques and tricks
Viscous liquids are a challenge in every lab that deals with them. 
Depending on how viscous a liquid is, pipetting is either impos-
sible or it poses several problems that significantly reduce  
accuracy, precision and processing speed. 

In this Webinar, you learn about the basics of viscosity, how 
to measure it, about different types of liquids and what influence 
viscosity has on your pipetting results. You also learn how to 
prevent problems with viscous liquids by using different pipetting 
techniques and appropriate instruments. Get some helpful tips 
and tricks and find out how you could even pipette honey. 

Speaker: Dr. Hanae A. Henke, Global Marketing Manager 
Automation, Eppendorf AG

Everyday culture practice – improving 
reproducibility in cell culture
Eukaryotic cell cultures respond to the smallest of influences. 
Apart from the risk of contamination, minimal changes in  
cultivation parameters can affect the viability, growth and me-
tabolism of the cells. In this educational webinar we will discuss 
Mycoplasma test methods, the effects of passage numbers and, 
the usage of FBS. 

Speaker: Dr. Jessica Wagener, Application Specialist  
Cell Handling, Eppendorf AG

www.eppendorf.com/webinars

RETRIEVABLE EPPENDORF WEBINARS 

Training with  
Eppendorf
Seminars and  
webinars for work  
in the laboratory
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A Well-Designed 
Automation Software  
Offers Parameter 
Settings for Different 
Liquid Types

Some liquids such as viscous, volatile, or pro-
tein-rich liquids challenge liquid handling 
robots and automation systems. The software 
must enable adjustment of distinct parameters 
for various liquid types to obtain accurate and 
precise pipetting results. Ideally, optimized 
presettings for different liquid types, e.g. glyc-
erol, alcohol 75%, or protein can be selected. 
Important parameters are the aspiration as 
well as dispensing speed. 

For viscous and volatile liquids, a slower 
speed is recommended than for aqueous 
solutions. A so-called blow delay is important 
to delay the blowout and enable viscous liq-
uids to flow down the tip completely. Accu-
racy and precision increase significantly with 
the correct blow delay and blowout speed. 
Furthermore, prewetting in two or three cy-
cles is essential for accurate transfer of vol-
atile liquids. 

Another challenge is the cell culture medi-
um which tends to foam due to the high protein 
content. Correct settings for this liquid type 
reduce foam formation and increase pipetting 
accuracy and precision. Beyond that, drops 
can easily attach to the outside of the pipette 
tip while aspirating or dispensing. A technique 
called “tip dipping” dips the tip into the liquid 
after the aspiration or dispensing to remove 
these drops on the outside of the tip. 

If no proper settings can be found for a 
liquid that is hardly expelled, the last option 
is a mix function. The liquid is then dispensed 
into the prefilled tube and both liquids are 
mixed by up and down pipetting. epMotion® 
epBlue™ software allows all adjustment pos-
sibilities mentioned in this article.

Pipetting and dispensing of 
viscous liquids presents us 
with a number of challenges 
including slow progress, inac-
curate amounts aspirated and 
dispensed, as well as substan-
tial sample loss due to residu-
al liquid left behind in the tip. 
With the ViscoTip®, Eppendorf 
is now introducing a novel tip 
that has been developed spe-

cifically with multi-dispensers 
in mind and which is capable 
of dispensing highly viscous 
liquids with the utmost preci-
sion. Numerous tests have 
shown that liquids up to 14,000 
mPa*s (comparable to liquid 
honey) can be successfully pi-
petted. 

When a high level of concentration is required, noise above 
55 dB(A) is considered annoying to most people. Noise pollu-
tion leads to stress, which can have a negative impact on the 
health and the well-being of employees. It can also negatively 
impact performance. Considering many scientists read, write 
and have detailed discussions at the bench, the accumulated 
noise level in the lab should be kept at a low level for a healthy, 
stress-free and productive work environment. 

Noise in a laboratory comes from a variety of sources in-
cluding hoods, biological safety cabinets, fridges, freezers 
and centrifuges. Noise from all sources adds up to an accu-
mulated noise level. For example, two devices operating at 
55 dB(A) produce a noise level of 58.1 dB(A). Adding a third 
device operating at 60 dB(A) leads to a noise level of  
62.1 dB(A). 

Centrifuges are one of the most frequently used instruments 
in scientific and diagnostic laboratories around the world. 
They can also be a source of noise pollution. Standard devices 
for up to 24 tubes of 1.5 or 2.0 mL are an integral component 

of many workflows including DNA/RNA extraction and pro-
tein purification. These centrifuges are continually in use and 
often sit on the laboratory bench right next to the users. 
State-of-the-art centrifuges specially designed for low noise 
operation help to reduce the overall noise level and contrib-
ute to a more enjoyable and productive working environment. 

During the development of the new 24-place Centrifuge 
5425, Eppendorf paid special attention on low noise emission. 
Short centrifuge runs of up to 12 minutes are whisper quiet 
at an average of 45 dB(A). This length of time is sufficient for 
the centrifugation steps required by most DNA/RNA ex-
traction kits. Only during longer runs will the ventilator switch 
to full capacity to dissipate heat from the instrument – but 
even then, the Centrifuge 5425 remains the quietest micro-
centrifuge on the market with a noise level below 51 dB(A).

Relaxing 
Work

Accurate and Secure Pipetting  
of Highly Viscous Liquids

www.eppendorf.com/pipetting

This dilemma is exacerbated by lot-
to-lot variations between coating 
media, by the use of undefined 
growth factors and by extracellular 
matrix (ECM) components known 
to sustain cell adhesion and pluri- 
potency. At the same time, the po-
tential risk of pathogen contamina-
tion during preparation and storage 
cannot be ruled out. Therefore, in 
order to provide defined conditions, 
fully synthetic, animal component/
human component-free culture sys-
tems are of great interest. 

Eppendorf has now introduced a 
ready-to-use surface with synthet-
ic fibronectin-derived motifs to 
support cell attachment by mimick-

ing native ECM proteins. This nov-
el surface enables long-term expan-
sion of hiPSCs over 25 passages, 
and it is also suitable for hMSCs 
and other ECM-dependent cells. 
Furthermore, this surface allows 
expansion of stem cells in xeno-free 
and restrictive culture conditions, 
aiming to provide a completely de-
fined culture system for PSCs with-
out animal or human components. 

Information about Eppendorf 
CCCadvanced® FN 1 motifs cell 
cultureware, including detailed ex-
pansion analyses of hiPSCs and 
hMSCs, is available at:

www.eppendorf.com/ccc-advanced

Ready-to-use

Annoyance from noise at the 
workplace is a problem in 
environments operating multiple 
instruments with varied noise 
levels and frequencies. 

Biological coating materials used for  
the expansion of stem cells are  
essentially non-defined growth surfaces 
that frequently reduce experimental 
reproducibility. 
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Workflow  
Management

An electronic lab notebook such as 
the eLABJournal® offers an intuitive 
and flexible solution to document 
and track research data. It improves 
efficiency when documenting, or-
ganizing, searching and archiving 
collected data. Documents or re-
sults can be shared and signed by 
authorized persons. The status of 
the workflow procedure is visual-
ized. The combination of different 
products offers a platform that man-
ages both workflows (SOPs, results, 
samples, stocks, etc.) and collabo-
ration while enhancing productivity. 
That helps keep track of progress, 
organize collaborations and offers 
guidance in how to proceed with 
the workflow process.

In bioprocessing, products are manu-
factured using cells or microorgan-

isms. Mankind has been using bioprocess 
techniques for ages for the production of 
food, like bread, beer, and yogurt. Now- 
adays, cells and microbes are also used to 
produce food additives, chemical building 
blocks, and biopharmaceuticals. Manufac-
turing of recombinantly expressed insulin 
is probably the most prominent example. 

Smart tools to meet new challenges
Today, the demands on industrial biopro-
cesses are high. To be commercially viable, 
their development must be as efficient as 
possible, to bring new products to market 
quickly and manufacture them at a com-
petitive price. In addition, of course strict 
quality criteria have to be met. To ensure 
quality and safety, regulatory agencies 
overseeing the biopharmaceutical industry 
foster the “Quality by Design” principle. 

According to this, drug quality should not 
only be tested for at the end of manufac-
turing, but the production process should 
be set up in such a way that quality criteria 
are met “by design”. 

Translating data to knowledge
The combination of different software tools 
can help in the development of bioprocess-
es meeting those demands. First, there is 
the bioprocess control software, with 
which critical process parameters, like pH, 
temperature, and oxygen concentration in 
the culture medium, can be monitored and 
controlled. Second, there are smart tools 
for experimental design. With a “Design 
of Experiments” (DoE) approach, research-
ers can set up experimental strategies to 
find out how critical process parameters 
influence product yield and quality attri-
butes. Third, software tools for statistical 
analysis are needed. Multivariate analysis 

(MVA) is the method of choice to unravel 
complex interdependencies between vari-
ables, which are common in bioprocesses. 
The overall goal of experimental design, 
process monitoring and control, and sta-
tistical analysis is gaining a comprehensive 
understanding of how process parameters 
and product yield and quality are related. 
In the end, ideally, this allows full control: 
Monitoring the process in real time and 
taking action in case aberrations from the 
target state occur.

Bioprocess monitoring and control and 
statistical data analysis go hand in hand, 
but are traditionally done with different 
software tools. To close this gap, Eppen-
dorf teamed up with CAMO®, a leading 
supplier of software solutions for statisti-
cal analysis. The result is a seamless con-
nection between the Eppendorf biopro-
cess control software DASware® control 
and the CAMO suite of products for MVA 
and Design of Experiments. This auto-
mates the transfer of data between the 
software packages. Like this the research-
er can benefit from the combined capa-
bilities of the software tools, without hav-
ing to worry about the underlying data 
infrastructure.
 

www.eppendorf.com/MVA

Digitalization in the Lab
Digitalization  
and device  
networking are 
firmly established 
trends in nearly  
all businesses –  
but what does it 
stand for in our 
daily laboratory 
life? What does 
modern instrument 
and document 
management looks 
like? 

Device  
Management

Connect your lab devices and moni-
tor their status remotely with the 
Eppendorf VisioNize®- system. You 
can easily see where a free centrifuge 
is located or how much longer a PCR 
program will be running. This helps 
optimize the laboratory routine, plan 
the daily work more efficiently and 
to optimize the device workload. Im-
portant documents can be assigned 
directly to a device. Certificates, op-
erating instructions, short videos, 
and much more can be managed 
centrally, thus eliminating long 
searches for important or up-to-date 
information. In addition, mainte-
nance intervals for the devices can 
be managed by the VisioNize-system 
to enable efficient advance planning 
of downtimes. 

Unlock the Box
Eppendorf partners with CAMO Software. 
Their integrated software tools help  
bioengineers to ensure product quality, 
reduce costs and speed up development. 

DASware® control 
Goes well with statistical 

analysis tools

 VisioNize®  
the Eppendorf  

connected  
lab system

Sample  
Management

Do you always know where your sam-
ple is stored and what sample you 
have in your hand? Keep track of your 
samples with eLABInventory,  
a sample management tool that or-
ganizes any item in the laboratory 
inventory. Store samples in self-con-
figured storage units such as freez-
ers or refrigerators and efficiently 
track any sample in the lab. Easily 
browse through storage locations to 
store or locate samples in the lab. 
Centralize your entire lab inventory 
and keep your stocks up to date. Re-
ceive notifications when chemicals, 
samples, and consumables run out 
of stock. eLABInventory helps you 
manage all types of samples, speci-
mens, and materials in the lab and 
thus increase lab efficiency.
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When I started formally men-
toring undergraduate and 

graduate students almost 2 years ago, I 
was excited about the opportunity to help 
young scientists grow, but I was also ner-
vous about the responsibility. As a postdoc, 
I was teaching a class in which students 
could conduct independent research proj-
ects under my guidance, and I wanted to 
make sure that my students would have 
positive experiences and develop strong 
foundations for their careers.I needed to 
come up with a mentorship philosophy. My 
approach was to reflect on my own expe-
riences, positive and negative, as a mentee. 
One of my early mentoring lessons came 
as I worked toward my master’s degree. I 
hoped to attend conferences and publish, 
but I didn’t communicate these goals to my 
adviser. This was partly because I had just 
immigrated to the United States from a 
Hindu culture, where people earn things 
through good deeds rather than by asking 
for them. I focused on my work, hoping 
that my adviser would notice my efforts 

and present opportunities to me. It didn’t 
work out that way. Now, as a mentor 

myself, my first step is always to have 
conversations with my mentees to 
understand their goals. 

A second lesson came from my 
PhD adviser, who always let me 
know that my family mattered as 
much as my career did. When my 

father underwent quadruple bypass sur-
gery, for example, my adviser made it clear 
that I should take as much time as I needed 
before trying to be productive in the labo-
ratory again. This was just one of many 
instances when he showed that he valued 
my personal life and emotional well-being, 
which strengthened our bond and en-
hanced our working relationship. His sup-
portive attitude also made me care more 
about my research and encouraged me to 
work harder. I take this lesson forward with 
my mentees by showing them that I really 

As a mentor, the onus is on me, because it 
is not always in a mentee’s capability to 
know how to establish a productive rela-
tionship with their mentor. So, I invite my 
students to my house and feed them home-
cooked meals to promote open communi-
cation and understand their goals and 
dreams. I want them to feel cared for, not 
just valued for their work. 

As I gain experience, both as a mentee 
and as a mentor, I will continue to optimize 
my approach, remembering that someone 
else’s hopes are at stake. Sometimes a men-
tor helps a mentee dream. Sometimes a 
mentor gives a mentee confidence to be-
lieve in their dreams. Sometimes a mentor 
helps a mentee fulfill their dream. I hope 
to use my mentorship philosophy to turn 
the dreams of many into realities.

care about them personally, not just about 
the progress of their work. 

The final element of my mentorship phi-
losophy came recently, from my postdoc-
toral experience. I had been focused on my 
own goals – including getting pilot data for 
my independent research project, teaching, 
and mentoring – and I wasn’t paying atten-
tion to my adviser’s expectations for my 
work. When I noticed that my relationship 
with him was getting strained and that he 
was not fully on board with my career de-
velopment plans, I set up a meeting for us 

to discuss our expectations and goals, and 
we developed a work plan that will allow 
both of us to achieve our objectives. Now, 
as a mentor, I make a point of establishing 
mutually beneficial common goals with my 
mentees and discussing the steps my stu-
dents must take to fulfill those goals. 

Implementing this philosophy can be 
challenging. It takes more time and effort 
for both parties than a more hands-off 
mentoring relationship would. But this is 
a long-term investment that will result in 
fruitful and rewarding relationships. The 
mentor needs to foster clear communica-
tion about goals and ensure that both par-
ties value each other as individuals. 

As a mentor … 
someone

else’s hopes are  
at stake.”

My Lessons in 
Mentorship

i INFOBOX

Shikha Jain Goodwin is a postdoctoral 
researcher at the University of Minne-
sota and Minneapolis VA Medical
Center. She thanks Rachel Johnson, 
Thomas Goodwin, and Udit Jain for 
their feedback. Send your career story
to SciCareerEditor@aaas.org.

This article is reproduced with  
the kind permission of the  
journal “Science®”, where this 
contribution was first published  
on June 23, 2017 in the  
section “Working Life”. 
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The jury at the competition 
“Photographer of the Year” 
agreed that this cute insect 
photo by Miao Yong was 
definitely worth a special 
mention. 

Two Big 
Eyes

Waiting for the right 
moment 
“I was photographing insects in a park near home 
in Zhejiang province, China, when suddenly I found 
two damselflies in the grass. They kept flying and 
it was very difficult to focus on them; I could only 
wait patiently for over ten minutes until suddenly 
they parked behind a leaf, so I caught the funny 
moment.” This is how photographer Miao Yong 
describes the conditions under which he succeed-
ed in capturing this extraordinary image. 

Patterns in nature
Supported by Eppendorf since 2012, this competition of 
the Royal Society of Biology invites photographers to 
submit their pictures and compete for the titles “Photog-
rapher of the Year” and “Young Photographer of the 
Year”. The 2018 motto: “Patterns in Nature.” It describes 
how life on Earth encompasses a myriad of regular 
shapes, sequences and structures. The contestants were 
encouraged to capture these details of biology.

https://bit.ly/2ynjXHT
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Culture of Tomorrow
The new CellXpert® C170i CO2 Incubator

 > Stay flexible and modify your device 
later (e.g., changeable door handle 
position)

 > Fast temperature and CO2 recovery in 
less than 5 minutes without overshoot

 > Up to 25 % more usable space, easy 
cleaning, vibration and turbulence 
protection with fan-less design

Are you looking for a 170 L class CO2 
incubator that provides flexibility for the 
future, makes monitoring and documentation 
easy, and provides optimized growth 
conditions, even for your sensitive cells? 
An incubator that also saves money and is 
produced to the highest standards of quality? 
Let us introduce CellXpert – a new family of 
Eppendorf CO2 incubators.

Improve your  
cell culture now

AD_210x280_CellXpert_EN_DE.indd   1 16/10/18   08:20
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