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Editorial

ur success is determined by the way we deal with each other, our customers and our 
partners, how we solve problems and how we approach projects. This is the clear mes-

sage in the Bayer Technology Services guidelines. And it is how our company has achieved the success that has 
made it the technological backbone and driver for innovation for the entire Bayer Group. 

Of course, one cannot rely only on abstract descriptions to build an accurate image of the company. After 
all, what does driver for innovation actually mean in practice? Which problems have been solved in the inter-
ests of the customer? How do you specifically define collaboration with partners when you undertake new joint 
projects? And what ultimately sets Bayer Technology Services apart from other companies also offering tech-
nology solutions for industries?

technology solutions answers these questions and more. But the new corporate magazine is not about mak-
ing boastful claims: its aim is to provide insight into the entire company. With the aid of concrete examples 
based on current projects, it explains what is behind our principles regarding trust, team, quality and 
action. Readers will get a feel for the owner’s mentality, and above all, what our customers have to gain.  

Obviously, the magazine also covers development, planning, implementation, startups, maintenance and 
optimization because Bayer Technology Services advises and supports its customers throughout the com-
plete life cycle of plants, processes and products. But that is not all. technology solutions also highlights what 
customers throughout the world can expect from our company in the future, what specific competitive 
advantages we offer and who the people are who develop innovative and economically attractive solutions 
for our customers with passion and commitment. 

Indeed, our highly qualified experts from all the relevant disciplines cooperate successfully in a number 
of different networks within, and increasingly also outside the Bayer Group wherever they are needed – 
throughout the entire world.

So, I invite you to get to know Bayer Technology Services: our people, our projects, our plans. Why not 
draw your own conclusions about our company, which prioritizes partnerships and innovation in its deal-
ings like scarcely another. Perhaps reading technology solutions will be the beginning of a long and mean-
ingful friendship.

Nothing would please me more.     

Yours, Dirk Van Meirvenne

Dr. Dirk Van Meirvenne 
became Managing Director of 
Bayer Technology Services at 
the beginning of June 2010.

 O



4 technologysolutions  1 / 2010

Contents

 When Less Can Be More

Keeping inventories too high causes unnecessary costs. Bayer 
Technology Services can help with supply chain management. 

 Made in China

Bayer Technology Services has played a major role in the expansion 
of Bayer’s biggest production site in Asia, located in Shanghai.

 Digital Referrals

How does one find the best people for one’s own company?  
Nowadays, certainly not through vacancy notices alone.

 A Dream Comes True

Carbon dioxide is considered the biggest polluter. A change in roles 
now lies ahead: CO2 is to be used in the production of plastics. 

 Mosquitoes Without the Bite

Thanks to innovative formulation technology, the active ingredient is 
now incorporated into the fibers of the newest generation of mosquito nets. 

Optimal stock levels save costs  p. 24

A coal-fired power plant supplies the polymer raw material  p. 14

WHAT AFFECTS THE WORLD

WHAT SUCCESS CREATES
 24

14

 30

 36

 45



5technologysolutions  1 / 2010

Innovation       Engineering       Optimization       

 Trust and Confidentiality

Business success is not only a question of the best products. Values 
such as reliability and openness are also important for partners. 

Tiny Particles with Big Potential

Nanoparticles can make solar cells less expensive and more efficient. 
And experts are still dreaming of a world without electric cables.

 A Vortex Gives Protection

Thanks to a new technology, tiny viruses like the parvovirus (photo) 
are no longer a problem in the production of pharmaceuticals.

An interview with Dr. Helmut Mothes  p. 10

A new technology inactivates viruses  p. 40

 Converting Ideas into Business

How does a company creates sustainable business advantages for its 
customers? Not least with the right innovation strategy. 

 Microbes Love LOPROX®

Optimally treating polluted wastewater so as not to overwhelm the 
biological treatment – a Bayer technology is celebrating success.

 A Matrix for Greater Protection 

A matrix code could help pharmacies sell patients only the correct and 
valid drug packages.                 

 Spectroscopy Behind the Scene

With SpectroBAY® experts can analyze the material composition while 
the process is underway – thus enabling automatic process control.

WHAT KNOWLEDGE ACHIEVES

WHAT INSPIRES PARTNERS

 Editorial

 Close-Up

 News

 Sites

 Knowledge

 Imprint

SECTIONS
 03

 06

 08

 48

 50

 50

 27  

 10

34

 22

 40

28

 46

How active ingredients do their job p. 36

The High Art of 
Formulation

Drug Production: No Chance for Viruses p. 40

Interview: Converting Ideas into Business p. 10

Carbon Dioxide: From Scapegoat to Hero p. 14

Edition 1/2010     Powering Your Performance

technologysolutions

Cover page: Bayer Technolo-
gy Services offers unique 
know-how in a number of 

different formulation technol-
ogies. The spectrum ranges 

from applications for coat-
ings and inks and suitable 

drug formulations (cover) to 
incorporating active ingredi-

ents into nets for the preven-
tion of malaria (p. 36).
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Close-Up

ome 2.5 million chemical compounds 
are stored in Bayer’s substance li-

brary, which is constantly searched for molecules that might 
be suitable as the starting point for a new active ingredient. 
Without the help of robots, this search would already no 

Each Drop Can Mean Hope

 S
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longer be possible. Robots are able to analyze substance solu-
tions in one millionth of a liter with the help of high-through-
put screening and to evaluate them for their efficacy. 
For this task, the robots must bring together each individual 
substance that might qualify as an active ingredient with a 
target protein. If a substance reacts positively, it will change 
color: the first step on the path to an active ingredient.

Over the years, it has been possible to investigate more and 
more substances in increasingly less time with this technol-
ogy – a development in which Bayer Technology Services has 
played a major role.
Incidentally, without these robots such a highly praised drug 
as the unique anticoagulant rivaroxaban from Bayer Health-
Care would never have been discovered.
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News

SOFTWARE TOOLS 
FOR SAFER DRUGS
How a drug takes effect in adults or in 
children depends on a number of fac-
tors including age, weight or the course 
of the disease. The new Computation-
al Systems Biology Software Suite de-
veloped by Bayer Technology Services 
helps find the answers. With these PK-
Sim® and MoBi® tools it is possible to 
link detailed physiologically-based phar-
macokinetic models with the progress of 
a disease and therefore to gain insight 
into drug action in the body. 

Such computerized processes can be 
employed to determine dosage recom-
mendations for a variety of active ingre-
dients used in all age groups. These data 
are important in order to comply with EU 
regulations in connection with clinical 
trials and for drug registration – espe-
cially for children.

NEW SOURCES FOR BIODIESEL
With the new BayFAME® process, biofuels will one day be ob-
tained from all kinds of fats and from a variety of different sourc-
es – for example, from inexpensive livestock fats or used deep-
frying oil. The method is based on an innovative technology 
developed by Bayer Technology Services and a catalyst produced 
by Dow Water & Process Solutions. With this technology all free 
fatty acids (FFA) that are relevant for biodiesel production can be 
converted into biodiesel. A license agreement between the two 
partners covers the worldwide marketing of this clean FFA es-
terification technology.

PROMISING DEAL
Microreactors are increasingly gaining 
in importance – mainly because they of-
fer researchers such new possibilities. 
This is why the cooperation agreement 
between the Bayer Technology Services 
subsidiary Ehrfeld Mikrotechnik and the 
Swiss company Lonza is so promising. 

Under the license agreement, Ehrfeld 
will exclusively manufacture and mar-
ket two important products worldwide: 
the Lonza Development Microreac-
tor (process development) and the Ad-
vanced Pro duction Microreactor (manu-
facturing). The agreement also includes 
the development of new apparatuses. 

Cell cycle: Dr. Jörg Lippert explains the cell division process using a clock model.

Even used cooking oil is suitable for BayFAME®.

Development Microreactor
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Management Change 

SIMULATOR GIVES ASSURANCE
The production plants in China are new; the process is innova-
tive. The plant-contracting firm Lurgi plans to produce propylene 
from coal-based methanol in an elaborate process. To guarantee 
a smooth commissioning, the personnel operating the plant must 
be properly trained. So, Bayer Technology Services has devel-
oped an Operator Training Simulator (OTS) for this well-known 
technology company. It allows the Lurgi staff to perform realis-
tic “dry runs” using a computer. The OTS system has therefore 
proved itself a useful tool in the implementation phase. It ensures 
safety and can be adjusted for further plants of this type. Thanks 
to the OTS system, those responsible for the project can count on 
a smooth start-up next year.

SUSTAINABLE WITH CO2RRECT 
Utilizing carbon dioxide (CO2) from waste gases for chemical syn-
theses is not a new approach in the Bayer Group (see page 14 f.). 
With the CO2RRECT initiative, Bayer, together with RWE, Siemens 
and ten partners from academia and the scientific world, is tak-
ing this concept a step further. With surplus energy from regen-
erative sources, water is electrolytically broken down into oxygen 
and hydrogen, which then react with CO2 to form basic chemicals. 
These chemicals will subsequently be used to synthesize high-
performance polymers. Bayer Technology Services is driving the 
€18 million project and is the second largest single investor after 
the German Federal Ministry of Education and Research (BMBF).

After five successful years as Man-
aging Director of Bayer Technology 

Services, Achim Noack was appointed to 
the Board of Management of Bayer Crop-
Science on June 1, 2010. In fact with this 
move the 51-year-old has returned to his 
roots, since Noack began his career at 
Bayer in 1986 as a young process engi-
neer in the former Crop Protection Busi-
ness Group. 

During his time as Managing Direc-
tor of Bayer Technology Services, Noack 
pursued a consistent growth strategy and 
transformed the former Central Technol-
ogy Division into a flexible and customer-
oriented service provider. His successor 
is Dr. Dirk Van Meirvenne.

COLLABORATIVE 
RESEARCH
The University of Erlangen-Nuremberg 
and Bayer Technology Services have 
agreed to cooperate in the development 
of high-performance materials. The fo-
cus is on two specific projects extending 
over several years. The first project ad-
dresses the production of optoelectron-
ic components, such as light-emitting 
diodes, solar cells and sensors, based 
on functionalized particle systems. The 
second project involves the develop-
ment of a new catalyst morphology, 
characterized by high activity and great-
er mechanical stability. The university 
researchers belong to the Excellence 
Cluster for the Engineering of Advanced 
Mate rials. The designated funding of the 
projects of €2 million will be shared by 
the German Research Foundation (DFG) 
and Bayer Technology Services.

A dry run with a computer for plant-operating personnel

The initiative utilizes renewable energy to break down water.

Achim Noack has 
moved from Bayer 
Technology Ser-
vices to the Board 
of Management of 
Bayer CropScience.
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What Knowledge Achieves

Converting Ideas into Business 
As a global supplier of sustainable and market-oriented technology solutions for the chemical 
and pharmaceutical industries, Bayer Technology Services helps its customers achieve long-
term competitive advantages. And this will continue in the future as well.

   INTERVIEW DR. HELMUT MOTHES 

solutions: Why does Bayer 
Technology Services need an 
innovation strategy? Isn’t it 
enough to offer what the 
market requires? 
Mothes: If it were only that 
easy! An innovation strategy 
is absolutely necessary to 
align the innovation activi-
ties of our company to the 
business objectives. So, it is 
only natural that we primari-
ly orientate ourselves to the 
objectives of the Bayer 
Group – without losing sight 
of our own goals in external 
markets. Our goals are in 
turn based on the trends in 
the market. In addition, an 
innovation strategy also en-
sures that our competencies 
are perfectly in line with 
what our customers need. 
And finally, we need an in-
novation strategy in order to 
develop only those things 
that we can ultimately turn 
into business. 
solutions: What are your 
areas of focus?
Mothes: Basically, we ask 
ourselves three questions: 

As a subsidiary of the Bayer Group, Bayer 
Technology Services has decades of experi-

ence in the chemical and pharmaceutical indus-
tries. The know-how it has gained from all over 
the world is the basis for the development of 
practice-oriented and sector-specific solutions 
for its internal and external customers. 

Affiliation Is an Advantage

First, how will companies be 
producing in the future, and 
what technologies will be 
crucial on the way to achiev-
ing these production meth-
ods? Second, how can we 
contribute to developing new 
products? In this case, I am 
particularly thinking about 
functionalized materials and 
product design. And third, 
what is the significance of 
current trends for us and for 
the Bayer subgroups? Some 
examples here are personal-
ized medicine, electromobil-
ity and agrodiagnostics.
solutions: Could you please 
cite some specific examples 
of functionalized materials? 
Mothes: Carbon nanotubes 
are one example and a good 
way to illustrate our innova-
tion strategy. Based on its 
broad technology platform, 
our company developed a ro-
bust production process that 
Bayer MaterialScience can 
use to offer a highly innova-
tive product. In fact, Bayer 
MaterialScience started op-
erating the world’s largest 

pilot plant this year. So, our 
focus is now to optimize the 
production and the function-
alization of carbon nano-
tubes. But at least as impor-
tant is the question in which 
applications can carbon 
nanotubes make the biggest 
impact in creating value for 
Bayer MaterialScience? 
solutions: And have you al-
ready found the answers?
Mothes: Of course. We are 
currently investigating, for 
example, the possibilities of 
using carbon nanotubes in 
fuel cells or batteries.  
solutions: All right, but it is 

quite a long way from carbon 
nanotubes to the personal-
ized medicine mentioned 
earlier. How is it possible to 
accommodate such different 
technologies in a single 
company? 
Mothes: In the case of person-
alized medicine, the model-
ing of biological processes 
plays an important role in 
determining how active in-
gredients are absorbed, dis-
tributed and metabolized in 
the body. Precisely in the 
fields of modeling and simu-
lating, we have a broad spec-
trum of competence, which 
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we originally developed for 
the chemical processes used 
in production plants. 
solutions: And that can be 
compared?
Mothes: Absolutely. The in-
silico method, which is the 
expression for computer sim-
ulation based on mathemati-
cal models, builds on similar 
competencies for chemical 
and biological systems. We 
can utilize these competen-
cies for drug development at 
Bayer HealthCare and other 
pharmaceutical companies. 
This also underlines the suc-
cess of our PK-Sim® simula-
tion software. 
solutions: Does that mean 
your innovation strategy 
leaves no more room for ba-
sic research?

Dr. Helmut Mothes has been Head of Process Technology for Bayer Technology Services since January 2002.

corrosion monitoring in 
chemical processes. 
solutions: Does Bayer Tech-
nology Services have all the 
necessary resources to de-
velop such different innova-
tions to marketable prod-
ucts? 
Mothes: As a matter of fact, 
you have touched on an im-
portant challenge. Obviously 
we do not have all competen-
cies and resources needed 
for the development of a fin-
ished product or process 
from an idea. This is why we 
are pursuing the concept of 
“open innovation” and gen-
erating the various compe-
tencies required through co-
operation with partners. We 
are especially interested in 
establishing long-term, sta-

Mothes: It is true that basic 
research hardly plays a 
role in our business model. 
We prefer to see ourselves as 
a technology integrator that 
merges new technologies 
available on the market with 
our own developments to 
create technology platforms. 
These are then implemented 
in innovative system solu-
tions – usually on behalf of a 
client, but also at our own 
initiative. 
solutions: Can you give us 
some examples?
Mothes: Well, there is our my-
cotoxin test, a high-precision  
rapid test for wheat diagno-
sis, BaychroMAT®, an online 
analysis technology for bio-
technological processes or 
baycorroxxion®, for online 

ble and close collabora-
tions with selected part-
ners.  
solutions: Can you give us 
some examples?
Mothes: Of course. For ex-
ample, in 2009 we started 
an ambitious project 
called the “Factory of the 
Future”, which is funded 
by the EU. This so-called 
F³ Factory project – the 
three Fs being flexible, 
fast and future – stands for 
the development of more 
efficient and sustainable 
processes in the chemical 
industry. The project is 
scheduled to run for four 
years and has a volume of 
about 30 million euros. In 
this F³ consortium we are 
working with universities 
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as well as cooperating with 
industrial partners, includ-
ing Procter & Gamble, Astra-
Zeneca, Evonik and BASF.
solutions: Such a cooperation 
would have been inconceiv-
able 10 years ago.
Mothes: Very true. A coopera-
tion like this one constitutes 
a paradigm shift, but it is ab-
solutely necessary because 
such a large and trendset-
ting project can only achieve 

success if it is a collaborative 
effort. 
solutions: What sort of role do 
universities play in such 
partnerships?
Mothes: A very significant 
one. Take, for example, our 
decision to establish a tech-
nology center in Leverkusen 
in which the Technical Uni-
versity of Dortmund (TU 
Dortmund) and Bayer Tech-
nology Services each have a 
share of 50 percent. The 
name INVITE is derived 
from the terms “Innovation, 
Vision and Technology”. In 
the coming 15 years we in-
tend to work together to de-
velop the production tech-
nologies of the future. Bayer 
Technology Services has co-
operation agreements with a 
total of 15 universities – and 
these collaborations are of 
course on an international 
level. 
solutions: If there are collabo-
rations with other companies 
as part of this open innova-
tion, aren’t you concerned 

about Bayer’s intellectual 
property? 
Mothes: Our intellectual 
property must undoubtedly 
be handled very carefully. 
But despite all precautions 
you can never completely ex-
clude the possibility that 
some know-how, hopefully 
only very little, is lost. On the 
other hand, we also acquire 
a significant amount of 
know-how in such collabora-

tions. It is always going to be 
a give and take situation. On 
balance, however, I am com-
pletely convinced that we 
gain far more in terms of 
know-how and resources 
through open innovation 
than we lose – especially if 
we are able to introduce the 
new developments to the 

market faster than all the 
others. And by the way, what 
would be the alternative to 
open innovation? For Bayer 
Technology Services to at-
tempt to rely exclusively on 
internal innovation is already 
out of the question because 
of the lack of financial re-
sources. 
solutions: So, it appears that 
the external market – that is 
your activities outside of the 

Bayer Group – is increasing-
ly growing in importance for 
Bayer Technology Services. 
What influence does this 
trend have on the factor in-
novation? 
Mothes: One really must 
clearly differentiate here. 
Within the Bayer Group we 
undertake a great deal of 

contract research. Some 
examples are gas-phase 
phosgenation, oxygen depo-
larized cathode technology 
or fermentation technology 
for Kogenate®. For this work, 
we are in constant dialogue 
with the Bayer subgroups 
regarding the business ob-
jectives, the competencies 
required from Bayer Tech-
nology Services and the 
progress of the innovation 

projects. The projects for ex-
ternal customers involve 
products that we develop at 
our own risk. It is also obvi-
ous that in such cases, 
knowledge of the trends and 
markets and the ability to 
position our product in the 
market play quite a different 
role. As a result, the de-
mands on the management 
of the innovation process are 
far more complicated than 
in-house work for Bayer, 
where we can always orien-
tate ourselves on the market 
decisions of the Bayer sub-
groups. 
solutions: However, no matter 
for whom you work, innova-
tion is ultimately a question 
that originates in the minds 
of your employees. 
Mothes: Exactly, and this is 
why everything at Bayer 
Technology Services de-
pends so heavily on our 
employees. Many companies 
claim that human resources 
are their most important 
capital, but for a technology For Mothes partnerships are absolutely essential nowadays.

The market outside the Bayer Group is steadily growing in importance. This 

trend has an enormous influence on the factor innovation.

What Knowledge Achieves
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company like ours this state-
ment is really true. In the 
final analysis, the success of 
Bayer Technology Services is 
rooted in the high level of 
competence and strong mo-
tivation of its staff. This is 
why Bayer Technology Ser-
vices and the Bayer sub-
groups attach such impor-
tance to recruiting engineers 
and natural scientists. The 
success of Bayer Technology 
Services depends to a large 
extent on our specialists and 
key experts. 
solutions: What do you mean 
by key experts?
Mothes: These are the em-
ployees who are recognized 
not only inside, but also out-
side the Bayer Group as ex-
perts in their respective 
fields. They represent to a 
large degree the technologi-
cal competence of our com-
pany. Their role should not 
be underestimated. Key ex-
perts increase our sales be-
cause our customers know 
they will have access to 

these specialists at Bayer 
Technology Services. And 
what is more, the quality of 
our products also largely de-
pends on these key experts.  
solutions: In which Bayer 
Technology Services fields 
are these core experts em-
ployed? 
Mothes: We employ experts 
who are specially qualified 
in the fields of product and 
process design, in basic op-

sens. This also means that 
Bayer Technology Services 
encourages all employees 
to make innovation their 
own personal priority. 
However, there is a special 
challenge to reconcile 
this very open, very self-
responsible process with 
our business objectives 
and with a target-oriented 
use of our resources. We 
address these needs with 
our New Business Develop-
ment process.
solutions: And have you been 
successful so far?

Mothes: Oh yes. Our carbon 
nanotubes are a direct result 
of this process. This particu-
lar project was clearly initiat-
ed from our employees, but 
there are many other exam-
ples. Among them in the 
field of basic operations are, 
for instance, the new screw 
elements or the dividing wall 
column. There is also our 
ProteXXion® platform for 
Track & Trace or for authen-

erations for chemical and bi-
ological systems as well as in 
materials – to mention just a 
few. All projects undertaken 
by Bayer Technology Servic-
es benefit from the expertise 
of these specialists. And they 
are absolutely indispensable 
for innovations as well. 
solutions: Nowadays, many 
innovations originate from 
relatively small companies. 
Is Bayer Technology Services 
in the meantime simply too 
large to constantly generate 
innovation?
Mothes: The size of a compa-

ny is not the determining 
factor for innovation. Far 
more important are the op-
portunities offered to em-
ployees. And in this respect 
I can say that the manner in 
which we drive innovation is 
similar to that of start-up 
companies. Bayer Technolo-
gy Services acts much like a 
virtual network of in-house 
startups or like Ehrfeld 
Mikrotechnik and Zepto-

tification. Or BAYQIK®, a 
technology for the catalytic 
oxidation of sulfur dioxide. 
All these developments are 
successful innovations that 
originated from our organi-
zation. 
solutions: In which fields can 
one expect trailblazing inno-
vations in the next five to ten 
years? 
Mothes: There will most cer-
tainly be developments in 
the field of energy. Alterna-
tive energy, electromobility, 
energy-efficient processes as 
well as new materials for 
building insulation are some 
examples. Of course, person-
alized medicine will also be 
a field of significance. The 
same is true for the increas-
ing challenges in connection 
with feeding the ever-grow-
ing world population. For 
production I expect new 
modular, flexible and partly 
decentralized solutions with 
contributions from process 
intensification, microtechno-
logical apparatuses and 

microsensors – and all this 
in conjunction with renew-
able raw materials and re-
generative energy.  
solutions: And what does this 
mean for Bayer Technology 
Services?
Mothes: It means that our 
company is already very well 
positioned and will without 
fail continue to develop inno-
vative solutions in the future 
as well.

The Head of Process Technology relies on his key experts.

The size of the company does not have a decisive impact on innovations. Far 

more important are the opportunities offered to employees. 
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What Affects the World

The lignite-fired power plant of RWE 
Power in Niederaussem in North Rhine- 
Westphalia supplies the carbon dioxide for 
the “Dream Production” research project. 
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A Dream Comes True
Crude oil is the raw material used to produce most plastics. What if one 
could conserve this limited resource and use carbon dioxide instead, 
which is available in abundance? For decades, chemists have considered 
this alternative a “dream reaction”, but now it is close to reality.

 THE RAW MATERIAL CARBON DIOXIDE 
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What Affects the World

Experts at the CAT Catalytic Center of the RWTH Aachen University are supporting the work of researchers at Bayer Technology 
Services and Bayer MaterialScience and as such are making a major contribution to the success of the project.
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arbon dioxide (CO2) is considered the 
biggest polluter of all. However, if we 

are to believe the experts, this greenhouse gas will assume 
the role of a penitent in the near future and as a valuable 
raw material will ensure sustainable business development. 
CO2 is to be integrated into the molecular structure of plas-
tics and thus reduce the use of crude oil in the production of 
these indispensable engineering materials. With this devel-
opment, specialists could pave the way for a meaningful use 
of this pollutant. And let us not forget that if less crude oil is 
consumed in production processes, the dependence of the 
chemical industry on this fossil raw material is also lowered. 
It is clearly a win-win strategy, also considering the fact that 
reserves of fossil raw materials are rapidly diminishing. 

For this reason, scientists have long been searching through-
out the world for alternatives that could replace crude oil alto-
gether or only individual building blocks of the long molecular 
chains. But for decades this idea has only remained a theory 
because, in technical terms, the conversion of a chemical com-
pound into a raw material for plastic synthesis is an enormous 
challenge. In the past numerous experts have all failed in their 
attempts to accomplish this conversion. 

In contrast, researchers at Bayer Technology Services and 
Bayer MaterialScience have succeeded in taking a crucial 
step forward that could eventually make this dream become 
reality. One of these experts is Dr. Aurel Wolf, a chemist who 
is researching in the Reaction Engineering & Catalysis global 
competence center at Bayer Technology Services. “The basic 
problem is that carbon dioxide molecules are very stable and 
thus slow to react,” says Wolf and then adds a simple expla-

nation of this complicated scientific fact: “The carbon atom 
and the two oxygen atoms are tightly bonded to form CO2. 
That makes it very difficult to integrate the inert trio into plas-
tic molecules.”  

What helps is activation energy, which allows chemical re-
actions with different partners. However, if the expenditure 
of energy is too big, the whole process becomes uneconomi-
cal. This has long been the case with carbon dioxide. As a 
consequence, chemists have always referred to a “dream re-
action”, when it was a matter of processing the small mole-
cule into syntheses. This reaction has now been successfully 
achieved with the help of catalyst research.  

Catalysts can reduce the activation energy  – and, as a result, 
make chemical processes more efficient. They can even make 
reactions feasible that would never possibly occur of their 
own accord. The use of CO2 leads to a process under pressure, 
which is vastly different from conventional plastic production 
processes.  

The experts at Bayer Technology Services know all about 
catalysts and reactions under pressure. They already began 
with the first experiments in 2005. Over the years, the col-
laboration with colleagues from Bayer MaterialScience was 
steadily intensified, as the Bayer Business Area is a potential 
customer for carbon dioxide. The chemical compound can 
be incorporated into polyols. The result are poly ether poly-
carbonate polyols (PPP), which can serve as raw materials 
for the production of polyurethanes. These plastics are near-
ly universally applicable. They insulate buildings and refrig-
erators, ensure top-quality seating comfort and make cars 
lighter. In their search for a catalyst, the team did not have 

 C

“Nowadays, catalysis is the most 
important cross-functional tech-

nology in the chemical industry. It 
is used for the production of more 

than 85 percent of all products.”
Researcher Dr. Aurel Wolf, Bayer Technology Services
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to start from zero. In 1969 Japanese researchers already 
showed that one can in principle activate CO2 with a catalyst. 
“However, the speed of the reaction was extremely poor,” 
says Wolf. The advances in the following decades were rath-
er modest. This changed radically in 2008, when the Bayer 
researchers succeeded in achieving the first important step 
on the way to the right process.  

2009 then marked the beginning of a project supported by 
the German Federal Ministry for Education and Research 
(BMBF) and called “Dream Reactions”. The focuses of this 
project were the search for an improved catalyst and a better 
understanding of its principle mode of action. In addition to 
various other university partners, the CAT Catalytic Center of 
the RWTH Aachen University participated in the project, 
which Bayer Technology Services and Bayer MaterialScience 
managed together with the RWTH Aachen. 

Just under a year later the project partners are already able to 
announce some first successes. This outcome is not only a 
small sensation for the participants, but also for professional 
circles. “In the meantime we have found catalysts that appear 
very promising,” says Wolf. The key to the success is the good 
teamwork with the colleagues from Bayer MaterialScience, 
“without this we never would have progressed so far so 
quickly”. He says this without the emotion usually attached 
to a sense of accomplishment. It was almost as if a fruit farm-
er remarks that the harvest was good:  satisfied, but not at all 
euphoric. 

Listening to Wolf, one would be more likely to gain the im-
pression that it was mostly a matter of painstaking detective 
work. It was indeed very difficult to educe from him that it 

was equally as much a question of resourcefulness and also 
of drafting the next, still better catalyst with the help of pro-
found expertise in chemistry.   

In the meantime Wolf and his team have tested some 200 differ-
ent catalysts. For this work they have specially installed a re-
action apparatus in their laboratory. Over and over again they  
brought together CO2 and propylene oxide in this apparatus – 
each time with a different catalyst – and then heated the mix-
ture. After a certain reaction time, they checked not only how 
much PPP was present, but also determined how much CO2 
was really incorporated in the polymer molecule at the end of 
the reaction. A maximum of 43 percent by weight is theoreti-
cally possible. At the beginning of the experiments the re-
searchers were still far off from this goal and only managed 
to obtain a few percent; in the meantime, we have markedly 
cleared double-digits, says Wolf.

This good result heralded the start of the next step: the 
transition from the laboratory scale to technical scale pro-
duction in a pilot plant. In May 2010 construction of this pilot 
plant began in the ChemPark Leverkusen, in which sample 
amounts of PPP were to be produced for project-internal test-
ing. Not only Bayer Technology Services, Bayer Material 
Science and the CAT worked in close cooperation on this sub-
sequent project, christened “Dream Production”; a further 
partner joined the team: RWE Power. 

The biggest producer of electricity in Germany will provide 
the carbon dioxide for the planned “Dream Production”. It 
will be supplied from the lignite-fired power plant in 
Niederaussem. Here, the energy provider obtains gas in its 
Coal Innovation Center from flue gas in the first CO2 scrub-

“The use of carbon dioxide as a 
raw material for polymers paved the 
way for a change of sources – away 
from fossil energy carriers to alter-
native sources.”

Dr. Christoph Gürtler, Bayer MaterialScience
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The new catalyst developed by Dr. Aurel Wolf and his team looks a lot like flour. With its 
help, it will be possible to use carbon dioxide as a raw material in plastics production.



Polyurethanes (PUR) are a class of materials that are particularly exceptional due to their diverse application possibilities. 
PUR foams are found in modern upholstered furniture (above) as well as in the soles of sport shoes.

20 technologysolutions  1 / 2010

What Affects the World



21technologysolutions  1 / 2010

bing plant in Germany. And so the project now covers the en-
tire value-added chain – from the raw material source (the flue 
gas cleaning) to the final product (polymers). As with the orig-
inal “Dream Reaction” project, “Dream Production” will also 
be supported by the BMBF. Over a three-year period, the Ger-
man Ministry will invest more than €4.5 million in the project.

With this new milestone, the role of  Bayer Technology Ser-
vices will also change. “The task of the first project was to 
search for a suitable catalyst and the right reaction control,” 
says Wolf. With the “Dream Production” the contribution of 
the technology service provider is quite different. Bayer 
Technology Services can now also offer its know-how in en-
gineering and construction as well as in process design. For 
example, the company will contribute, among other things, 
the reactor and safety concept. “We feel that with Bayer Tech-
nology Services we have the right partner on board for this 
job,” says Dr. Christoph Gürtler, “Dream Production” Project 
Manager at Bayer MaterialScience. This shows once again 
how important the right partners are and intensive collabora-
tion is for the success of an intricate new process.  

If at the end it should prove to be possible to integrate carbon 
dioxide in a polyol like PPP and therefore in plastics like poly-
urethanes, two advantages are clearly evident: The carbon 
dioxide that is used will not be emitted into the atmosphere 
and crude oil as a raw material for polymer synthesis can be 
spared. 

But the dream reaction can presumably allow still more. 
“An eco-efficiency analysis, which can quantify the total util-
ity of a synthesis with a raw material like CO2, should show 

whether the entire process requires less energy overall than 
conventional polyol production,” says Professor Walter Leit-
ner from the RWTH Aachen University.

And the work for the other project partner also continues. 
At Bayer MaterialScience researchers are currently investi-
gating whether PPP may offer an additional benefit for poly-
urethanes and can perhaps even lead to improved product 
properties.

Aurel Wolf and his team are continuing to work on a further im-
provement of their catalysts. The aim is still to bring the por-
tion of carbon dioxide in the PPP as close as possible to the 
maximum of 43 percent by weight. After all, one thing is ab-
solutely clear: the higher this portion, the bigger the ecologi-
cal benefits.  

At present more than half a billion liters of crude oil are 
processed for the production of polymers – every day. This is 
a comparatively small share in total crude oil consumption, 
but every saving is welcome. And each carbon atom in a poly-
mer that stems from carbon dioxide can save the raw mate-
rial crude oil. 

Besides this ecological benefit, the “Dream Production” 
project also offers the possibility to develop innovative prod-
ucts and thus to strengthen the added value of these sectors.  
If the “Dream Production” should one day be established 
throughout the industry and the separation of carbon dioxide 
from flue gas should become routine, then the white clouds 
typically billowing over coal-fueled power plants would be 
completely free of carbon dioxide. And then the next dream 
would certainly come true.

“It is exceptional that in the field of 
CO2 utilization, the entire value-added 

chain from the source to the final 
product is united in a single project. 
This offers enormous possibilities.”

Prof. Walter Leitner, RWTH Aachen
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Microbes Love LOPROX®

In matters of wastewater treatment, the expertise of Bayer Technology Services is in great demand. 
Until a while ago, however, this competence was only on offer within the Bayer Group. Now the first 
plant “made by Bayer” is operating for an external customer in Israel. The special feature is that this 
project was realized in a very short time without a company-owned organization on site. 

   WASTEWATER TREATMENT MADE IN LEVERKUSEN 

akhteshim Chemical Works (MCW) is 
the largest manufacturer of crop pro-

tection products in Israel. Highly polluted wastewater, which 
formerly could scarcely be tackled by the bacteria in the bio-
logical wastewater treatment plant, is discharged from the 
production processes. Thanks to Bayer Technology Services 
these diligent little helpers have gone back to work again with 
a healthy appetite. The company has supplied MCW with a 
plant in which the diffi cult wastewater is preprocessed, be-
fore it fl ows into the biological treatment plant. With this in-
vestment, MCW not only meets Israel’s very stringent re-
quirements for wastewater threshold values introduced in 
2010, but the plant in the Negev desert now even operates 
well below the statutory provisions.  

Experts at Bayer Technology Services are proud of the plant at 
the Ramt Hovav Industrial Park for a number of reasons. “Af-
ter all, this was not only our first engineering project in Is-
rael, but at the same time the first large project for which we 
had to supply unique equipment made from special alloys,” 
explains Henner Schlieper, Head of Infrastructure Engineer-
ing at Bayer Technology Services. “In addition, we had to 
construct the plant with complete responsibility for the pro-
cess without our own organization in the country.” This was 
clearly new territory in a number of respects! 

However, one aspect of this job is not at all new, and that 
is designing the best possible plant for the designated task. 
This kind of work is our daily bread, says Schlieper. Never-
theless, “a purification plant like this one is by no means a 
ready-made product,” he stresses and adds, “Even though 
the basic technology is in many cases the same, each plant 
is ultimately designed according to the specific wishes of the 

 M   

LOPROX® stands for “low-pressure wet oxidiza-
tion”, which means an oxidation process at 

comparatively low pressures. Bayer developed this 
technology more than 25 years ago. At the Bayer 
site in Leverkusen alone three plants now treat pol-
luted wastewater with the help of proven purifica-
tion technology.

A Well-Proven Technology

customer.” The MCW project is a perfect example of this pro-
cedure.  

In order to be able to adapt the plant in the best possi-
ble way, the early phase of the project began with analyzing 
samples of the wastewater that MCW had sent to Leverku-
sen. They had been taken from the various production fa-
cilities covering the wide spectrum of the contents that have 
to be decomposed. The experts at Bayer Technology Servic-
es were quick to see that only one purification technology 
would be able to handle the difficult task at hand: LOPROX®. 

How the plant had to be designed in detail was the job of 
the project team in Leverkusen. “We kept on testing the per-
formance in a pilot plant at a scale of 1:1000 until we as-
certained the optimal parameters for temperature, pressure, 
pH value and retention time,” explains Dr. Christoph Blöcher 
from the project team. These benchmark date were neces-
sary to draw up the plant concept – and to calculate the costs. 
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In any case, the project was not discontinued because of 
costs, and so the next phase began – called basic engineer-
ing. “In this phase we decide where the plant should be locat-
ed, for which capacity should it be designed and how much 
surface area it will require,” explains Project Manager Udo 
Birkenbeul. “And finally, we have to determine how the proj-
ect will be undertaken on site.”

In retrospect, the project team is particularly proud about 
this on-site project realization. “It was a new market for us, 
and we first had to find local partners for the construction 
phase,” says Birkenbeul. The experts had looked at several 
companies before in May 2008 the basic engineering pack-
age was eventually consigned to a local engineering firm, 
which was able to adapt everything to the local conditions 
and also to the legal requirements. 

The actual construction phase then began in summer 2008. How-
ever, since the overall project responsibility remained with 
Bayer Technology Services until the final commissioning, 
Birkenbeul, Schlieper and some other colleagues had to visit 

Henner Schlieper is very proud that Bayer 
Technology Services has also realized a 
wastewater treatment plant in Israel for 
the first time.

the site regularly. Construction of the plant was completed 
in 24 months, and its mechanical functionality could be suc-
cessfully demonstrated on schedule on December 31, 2009. 
The rapid implementation is particularly impressive consid-
ering that the column manufactured in Europe had a supply 
time of 22 months. This was because the harsh operating 
conditions required a custom-built version complete with a 
special internal coating made from titanium. 

The “real” wastewater started flowing through the col-
umn on June 8, 2010. In the presence of an iron catalyst, 
all the residues from the production of crop protection prod-
ucts, and specifically the large organic molecules, are de-
composed at more than 200° Celsius and up to 30 bar so that 
the microbes in the subsequent purification plant no longer 
have any digestion problems.   

News of the successful project of Bayer Technology Servic-
es has apparently spread in Israel. “In the meantime, further 
companies have expressed an interest in our proven technol-
ogy,” says Schlieper.
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What Success Creates

The global competence field Supply 
Chain & Logistics at Bayer Technolo-

gy Services designs, optimizes and har-
monizes logistics processes. Cutting edge 
tools drive future-proof solutions offering 
added value – not only for supply chain 
management. 

Efficient Added Value

When Less Can Be More
Achieving the best possible Supply Chain Management is an art in itself. Bayer Technology 
Services has the competence to help customers keep track of stock: just enough, but never too 
much. The key is a newly developed technology solution.

  SUPPLY CHAIN MANAGEMENT

here is often a degree of uncertain-
ty when dealing with customers. Will 

they place an order? And if so, when will they place the or-
der? What and how much will they want to buy? Every pro-
ducer or supplier must take these questions into account 
when planning production and keeping inventories. In to-
day’s economic climate, it does not make good business 
sense to keep warehouses fully stocked at all times in an-
ticipation of an order.

Everyone who deals in goods knows this challenge. Th e bal-
ancing act is to maintain inventories at levels high enough to 
cover incoming orders as fast as possible, while at the same 
time keeping stocks as low as possible. Aft er all, capital tied up 
in stocks poses a strain on liquidity, and the use of storage space 
also incurs costs.

Striking the perfect balance between too little and too much – 
which is another way of defi ning optimal Supply Chain Manage-
ment – is no easy feat. Supply Chain Optimization (SCO), which 
is part of the global competence fi eld Supply Chain & Logistics at 
Bayer Technology Services, can off er help in achieving this 
balance. Head of SCO Dr. Stefan Artlich has amassed a high-
ly qualifi ed team of mathematicians, economists, business ex-
perts and industrial engineers for this task. Th e 35 colleagues 
are completely at ease with fi gures and simulation models. And 
Artlich himself dealt with the simulation of fi ring up a coal 
power station in his doctoral thesis.

One of his colleagues is Marko Dodig. Th e industrial engineer 
is Head of the Supply Chain & Logistics team located in Bay-
town, Texas, which is part of “Th e Americas” region of Bayer 
Technology Services. A few months ago, a customer consulted 
the team about optimizing its Supply Chain Management with 

 T
the aim to help them save money – a frequent request. In this 
particular case it was the U.S. offi  ce of Bayer Diabetes Care re-
garding the inventories of test strips for glycemic control. Many 
of the millions of patients with diabetes in the United States re-
quire these test strips every day to monitor the glucose content 
of their blood. With its state-of-the-art meters and strips, Bayer 
is among the most important suppliers of glucose monitoring 
systems.

The main interim storage facility in Mechanicsburg, Penn-
sylvania plays a central role in supplying test strips for both de-
vices. From this depot Diabetes Care supplies all customers and 
all its regional warehouses in the United States. A particular 
challenge in inventory planning for Diabetes Care is the fact 
that some of the test strips are manufactured in Asia, and these 
products have to be ordered with a lead time of 12 weeks.

Forecasting demand and coordinating production are the 
two decisive factors infl uencing stock levels. It is crucial for 
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The new web application can be adjusted to accommodate all kinds of inventories. 
This development ensures optimal supply chain management.
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participants in the supply chain to know at all times 
whether actual demand and current production are in 
line with forecasts and planning. 

Th is is the exact advantage off ered by a new technol-
ogy solution developed by Dodig and his team specifi -
cally for this purpose: Supply Chain Monitor. “Th is 
tool accesses the current data on production and cus-
tomer orders from the respective SAP systems and de-
termines whether these data correspond with produc-
tion planning and forecast sales development – every 
day,” explains Dodig. 

With the Supply Chain Monitor, planning and fore-
casts can be adjusted and optimized on the basis of 
this continuously updated information. “Th is means 
the entire planning process is much more transpar-
ent,” says Marko Dodig.

But the Supply Chain Monitor offers much more. “It 
also allows us to determine the optimal ‘safety stock 
level’ for each product in each region,” says Dodig. 
Th is is the stock level necessary to be able to cushion 
unavoidable uncertainties in terms of demand in or-
der to secure deliveries. 

Knowing this safety stock level is an important ad-
vantage because the customer can then ensure that in-
ventories are never too high. By carefully monitoring 
this level, one ties up as little capital as possible, while 
at the same time always having as much stock as nec-
essary. 

Bayer Diabetes Care immediately noticed the ef-
fect of the Supply Chain Monitor. Directly aft er the 
tool was introduced inventory levels in Mechanics-
burg dropped signifi cantly. On average, Bayer Diabe-
tes Care needs to hold only two thirds of the test strips 
in stock as compared with the amount held last year. 
Th is has an immediate eff ect on tied up capital. Since 
the company improved its liquidity as a result, it was 
able to reduce its borrowings – and save on interest 
payments.

It is therefore no surprise to hear that Senior 
Director Global Supply Chain Planning & Logistics at 
Bayer HealthCare Product Supply Diabetes Care, Kevin 
Pegels, is entirely satisfi ed with the solution develo-
ped by Bayer Technology Services: “With the help of 
the Supply Chain Monitor, Bayer Diabetes Care was 
able to achieve signifi cant savings – with the conse-
quence that the joint project had already amortized 
aft er less than half a year.”

Marko Dodig (right) is Head of 
Supply Chain & Logistics in “The 

Americas” region of Bayer Technol-
ogy Services. The industrial engi-
neer and supply chain analyst for-

merly worked for Firestone Textiles, 
ISG Technologies, Stackpole and 

Velcro Canada. He also has Six 
Sigma Black Belt certification. The 

development of the Supply Chain 
Monitor was one of his projects at 

Bayer Technology Services.

The Supply Chain Monitor is a web application (above right), 
which among other things helps manage the inventories of test 
strips for the glucose monitoring system Contour® (above left).

“With the Supply Chain Monitor we were able to achieve significant 

savings so that the joint project with Bayer Technology Services had already 

amortized after less than half a year.” Kevin Pegels, Bayer HealthCare
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What Inspires Partners

hy do we exist?” Fortunately, Dr. 
Klaus Sommer does not seem irritat-

ed by the question. “The answer is quite simple,” he says. 
“The reason for Bayer Technology Services is the added val-
ue we offer our customers.” And the Head of Business Man-
agement is pleased to report that this is happening more 
and more for an ever-increasing number of customers. “We 
make use of our strengths to support our customers – with-
in and outside the Bayer Group – in achieving their business 
objectives.”  

Based on this concept Bayer Technology Services is system-
atically pursuing a path of growth, and its progress is no mere 
accident. “Right from the beginning, we said if we grow, we 
want to choose exactly where this growth occurs.” As a conse-
quence, Bayer Technology Services has established offices in 
countries around the globe characterized by growth. The 
company plans to expand its share in the world market in these 
regions as well – just as it has already done in Germany, the 
United States, Mexico and Belgium. 

China has also been a success story. “Eight years ago we em-
ployed 30 people in China, but this number has since increased 
to some 800,” says Sommer. And particularly satisfying is the 
fact that a substantial part of sales in China is generated from 
external partners.

Sommer: “We have achieved a good balance between Bayer 
subgroups and sales from outside the Bayer Group. The latter 
is currently about a quarter.” The task of Business Manage-
ment is to help align the entire organization of Bayer Technol-
ogy Services to customer orientation. 

This can involve certain risks. For example, precautions 
have to be taken to protect the company’s and the customers’ 
intellectual property. “In many cases this is not particularly 
critical, since a lot of the services we offer are not actually 
based on our proprietary processes for production and synthe-
ses,” explains Sommer. It is more a question of our “methodi-
cal approach – that is the know-how of how to undertake proj-
ects.” This knowledge constitutes the strength of the company.

The subject of compliance is discussed in an open and frank 
dialogue at an early stage of the business relationship. For 
Sommer, one thing is irrefutable: “Our customers must be able 
to rely on us to protect their intellectual property.” Specifically 
in the case of collaborations between several companies, there 
is always a danger that know-how can spread unchecked. No 
matter what the situation is, Bayer Technology Services makes 
provisions to ensure that know-how stays where it belongs: 
with the owner. This is an important aspect of compliance, 
says Sommer. 

The Head of Business Management is convinced that reli-
ability and trustworthiness are two fundamental strengths of 
Bayer Technology Services. Trust is of paramount importance 
when advising customers on technical issues. “I think our 
partners realize very quickly that trust and confidentiality 
cannot simply be claimed. You have to live by these principles, 
and that is exactly what we do.”

 W

  BUSINESS MANAGEMENT

Trust and Confidentiality
One of the strengths of Bayer Technology Services is its know-how in all aspects of imple-
menting projects. External companies are also increasingly making use of this experience. 
In such collaborations they put their trust not only in the reliability of Bayer Technology 
Services, but also in its assurance that the intellectual property of all partners is protected.

Dr. Klaus Sommer has been Head of Business Management since 
Bayer Technology Services was founded.
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any billions of packages of drugs are 
dispensed at pharmacies around the 

world every year. In Germany alone, some 1.4 million drugs 
are sold per year – on average about 17 per inhabitant. Phar-
macy workers shoulder a large responsibility, since the well-
being and sometimes even the survival of their customers de-
pends on certain medicines. It is not merely a question of 
preventing mixups when taking a 
particular package from the shelf. 
One also has to pay careful atten-
tion to the expiry date. Pharmacy 
staff must also ensure that all pro-
duction charges recalled by manu-
facturers are discarded and not in-
advertently sold to a patient. Of 
course, pharmacy workers are usu-
ally highly vigilant about all these 
things, but unfortunately, there is 
no guarantee that mistakes cannot 
happen.

The European Federation of Phar-
maceutical Industries and Associa-
tions (EFPIA) is also striving to en-
sure greater patient safety. So, the 
EFPIA experts favor a system in 
which each individual drug pack-
age is provided with a machine-
readable code ex factory.  This 
code would reveal the product in 
question as well as the expiry date, 
the respective production batch 
number and an individual number, 
unique to each package.

At the same time, all of this per-
tinent information would be stored 
in a single database. Later, when 

the package is to be dispensed at the pharmacy, the personnel 
would be able to scan the code, thus initiating an inquiry di-
rectly to the database. It would be immediately apparent if the 
expiration date had already passed, or if, in the meantime, the 
manufacturer had recalled the batch for a particular reason. 
And a counterfeit package would also be caught straight away.

Due to the large number of data that must be incorporated 
in the code, a simple barcode would not 
be sufficient. So, instead of a barcode, 
the EFPIA concept suggests a matrix 
code. This is a two-dimensional grid 
consisting of individual “cells” which 
are either black or white. To introduce 
this coding system, the manufacturer 
would incur an estimated extra ex-
pense of less than one euro cent per 
package.

A first pilot study in Sweden has now 
confirmed the feasibility of this coding 
system. The Project Manager was Dr. 
Martin Friedrich, who works in Supply 
Chain & Logistics at Bayer Technology 
Services. Why did the European Feder-
ation commission him for this task? 
“We already had experience with the 
implementation of such a code,” Fried-
rich explains. 

Bayer Technology Services gained 
this valuable experience in 2009, when 
they were involved in converting a Turk-
ish production site in preparation of the 
now mandatory matrix coding system 
in Turkey. 

Working in collaboration with repre-
sentatives from 14 major pharmaceuti-
cal manufacturers, including Bayer 

What Knowledge Achieves

M

A Matrix for Greater Protection
A special code may one day ensure that pharmacies never sell outdated, mistaken or counter-
feit drugs. The first pilot study with a new coding system has already been conducted suc-
cessfully. Bayer Technology Services was responsible for the Project Management.

   SAFETY

1. How important is protection 
against fakes in the industry?
Of vital importance, if you think of 
drugs. The number of counterfeits 
is increasing dramatically, resulting 
in an annual loss of 600 to 700 bil-
lion euros. 
 2. Is absolute product protection 
really possible?
Yes, it is. Our ProteXXion® platform 
system cannot be counterfeited. It 
is based on an exact analysis of the 
package surface, which is scanned 
by a laser beam. And, like a finger-
print, this particular package sur-
face is unique.
3. In other words, a pharmacist can 
guarantee that the product is the 
real thing with this system? 
That is correct.

3 QUESTIONS FOR:
Professor Ludger 
Brüll, Head of Supply 
Chain & Logistics, 
about counterfeits
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HealthCare, the project team headed by Friedrich prepared 
the details of the pilot study. One important aspect was to 
come up with an efficient IT infrastructure. “When a member 
of the pharmacy staff scans a package before a sale, the con-
nection to the database must of course be established quickly 
so that the necessary information can be accessed immedi-
ately,” explains Friedrich.

For several weeks, the project manager commuted back and 
forth between Cologne, Brussels and Stockholm, until the in-
frastructure at every participating branch of the Swedish 
pharmacy chain Apoteket was in place. 25 selected drug 
packages were specially produced and marked with a matrix 
code for the study. Over a period of four months the Apoteket 
staff sold the drug packages with the matrix code. The em-
ployees scanned the respective code, thus initiating the auto-
matic database inquiry. During the trial period, this proce-
dure was repeated a total of 95,000 times. In 99 percent of the 
cases, the reaction time of the system was one second or less. 
“The availability of the IT system was very satisfactory,” con-

When the code is scanned, the pharmacist can see on screen whether 
the drug package is genuine. This system worked well in the trial.

firms Friedrich. The response from the pharmacy staff was 
also positive. Virtually all those polled said they were able to 
cope with the procedure well.  And the companies involved 
were equally pleased. For example, Dr. Hans-Walter Höhl, 
who heads the 2D-Matrix-Code Task Force at Bayer Health-
Care, was full of praise: “With the help of Bayer Technology 
Services our ambitious project goals were met to our com-
plete satisfaction.”

But there is still a long way to go before this first successful 
practical experience is established as a routine instrument. 
For instance, an internationally harmonized coding standard 
will be necessary before a transnational launch is possible. 
Some countries like Turkey are already leading the way and 
have introduced their own matrix codes. However, the Turk-
ish database system is not designed for transnational use. 

The comprehensive outfitting of all pharmacies with scan-
ners and database connections is just one of the challenges to 
be addressed. In the European Union alone there are some 
150,000 pharmacies.
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Made in China
Bayer MaterialScience constructed its largest production site in Shanghai in just a few years. 
Bayer Technology Services was instrumental in planning all of its facilities. 2011 will mark 
the next major milestone in the development of this location. 

  BAYER INTEGRATED SITE SHANGHAI

ou are a flying engineer, I bet?” the im-
migration officer said to Alfred Soppe 

with a smile as he checked the passport and saw the pages and 
pages of entry stamps from all over the world. The United States, 
South Africa, Japan and half of Europe, Soppe has already been 
to many different countries. But his visits were not for vacation; 
they were all business trips. The trained process engineer has 
been involved in building plants for the Bayer Group for more 
than 30 years. And as the years progressed, more and more of 
these construction sites have been outside Germany.

When Soppe boarded his flight on July 1, 2008, two things 
were different from previous years: for one thing, he had not 
booked a return ticket, and for another, unlike with all his 
former foreign assignments, his wife was sitting next to him 
this time. 

The destination on this occasion was Shanghai, the boom-
ing metropolis in Eastern China, where Bayer started con-
structing a substantial production site at the beginning of the 
millennium. Many production facilities at the site have since 
begun operations, but one major milestone has still not been 
completed: the so-called TDI train. Soppe was asked to be 
Project Manager for part of the plant, and for this important 
task, it would be necessary to move to Shanghai. 

At the time Soppe was 55 years old. His three children were 
grown up and no longer lived at home. So, it was virtually on-
ly a question of convincing his wife. And that turned out to be 
a lot easier than Soppe had expected. “She agreed immedi-
ately.” Alfred Soppe’s concern that his wife would be lonely 
and bored living at the other end of the world proved com-
pletely unfounded – even before their departure. Six col-
leagues and their wives took part in the preparatory seminar 

 Y

B ayer is investing €2.1 billion in the expansion 
of its site in Shanghai. While the world’s larg-

est plant for the production of the polyurethane 
raw material MDI (350,000 tpa) and the facility for 
the production of the polycarbonate Makrolon® 
(200,000 tpa) are now operating, the TDI plant 
(250 ,000 tpa) will be commissioned in 2011.

Largest Investment in Asia

and intercultural training provided at the Bayer site in 
Uerdingen, Germany. All the participants were getting ready 
for their move to Shanghai. “We had many things in com-
mon,” says Soppe. And it was evident that no one would feel 
alone in China. 

Loneliness will clearly not be an issue, since the commu-
nity of Bayer expats, especially in Shanghai, has grown sig-
nificantly in recent years. “Bayer Technology Services alone 
has transferred more than 100 colleagues from Germany to 
China since construction work began in Shanghai,” explains 
Ralf Hansen, Head of Engineering Polymer Processes at 
Bayer Technology Services. 

“If someone had predicted this number 10 years ago, I 
would not have believed it,” he added. He has also been sur-
prised about the general willingness of so many employees 
agreeing to live in a totally different environment without any 
hesitation. Hansen also found it interesting how flexible par-
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Through his work Alfred Soppe has made a decisive contribution to the construction 
of the Bayer site in Shanghai. Below: A view of the HDI and MDI plants.
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What Success Creates

ticularly those colleagues with families have been. “It seems 
that with this group the willingness to move was almost 
greater than with bachelors,” Hansen recalls.

Alfred Soppe confirms that Shanghai offers optimal condi-
tions, especially for families with young children. “In terms 
of childcare and international schools, the choices here are 
excellent.” The same is true for the cultural program. This is 
no small wonder considering that Shanghai is the venue for 
the World Expo in 2010. 

These conditions do not only attract employees from Germa-
ny. Bayer colleagues from all over the world are making their 
way to ambitious China. At one point he had assembled em-
ployees from seven countries in his team alone, mainly from 
South American and other Asian countries, says Soppe.

His team consists of the people who are constructing the 
unit in which hydrochloric acid will one day be recycled. Hy-
drochloric acid is a by-product in the production of TDI, the 
abbreviation for toluene diisocyanate, which is an essential 
precursor for the production of polyurethane flexible foam 
used in, for example, mattresses or upholstered furniture. 
The subgroup Bayer MaterialScience is constructing a world-
scale TDI production plant with an annual capacity of 250,000 
metric tons at its site in the Shanghai Chemical Industry Park 
(SCIP).

The TDI plant will be a major milestone in the expansion of 
the Bayer Integrated Site Shanghai at the SCIP, located at the 
Southwestern periphery of the metropolis. Ten years ago this 
area was still a greenfield site, where one was more likely to 
see shrimp fishermen throwing their nets into the sea. With-
in just a short time, a production site has emerged that is 
among the largest in the Bayer Group. Since 2003 Bayer Ma-
terialScience has built and is now operating various plants 
for the production of raw materials for coatings and world-
scale facilities for the production of polycarbonates and for 
the polyurethane raw material MDI. All of them supply high-
quality materials to customers in China and other areas of 
the AsiaPacific region. 

Bayer Technology Services has played a major role in all 
these projects. Indeed, plant engineering is of such impor-
tance to the local subsidiary that Bayer Technology Services 
even added it to the name of its Chinese company, which is 
known as Bayer Technology and Engineering (Shanghai). In 
the early days, this subsidiary employed some 50 colleagues, 
but in the meantime, this figure has increased to around 800. 
Some 400 alone are involved in the TDI plant, which will pro-
duce TDI in several reaction steps from a precursor.

Bayer Integrated Site Shanghai: The TDI plant is a major milestone in 

the expansion of the facility in the southwest of the Chinese metropolis.

Is the TDI train a particularly successful ex-
ample of owner’s engineering in practice?
Sick-Sonntag: Yes, in every respect.
How would you describe your role in owner’s 
engineering?
Sick-Sonntag: It can be compared to an ar-
chitect who closely represents the interests of 
the building’s owner. But our responsibilities go 
even further: we discuss and check the busi-
ness case with the owner, consider all alterna-
tive solutions and supervise construction from 
the initial planning to the plant start-up. 
What if the customer is only interested in an 
average turnkey factory at as low a price as 
possible?
Sick-Sonntag: Here too we can help by first dis-
cussing with customers whether their idea for a 
solution is the right one for their particular re-
quirements. If that is the case, we can support 
them in realizing the project successfully for 
the designated purpose.
In which sectors are you involved?
Sick-Sonntag: Our main areas of expertise lie 
with the chemical and pharmaceutical indust-
ries. It is important to keep in mind that this in-
cludes the relevant infrastructure provision, 
waste management and utility installations.
What are the strengths of Bayer Technology 
Services?
Sick-Sonntag: Clearly, our employees. I am not 
exaggerating when I say they are international 
experts with the highest level of competence.

REPRESENTING THE 
INTERESTS OF THE OWNER

technology solutions 
interviewed Dr. Ralf 
Sick-Sonntag, Head of 
Engineering, regarding 
the role of Bayer 
Technology Services in 
owner’s engineering.



33technologysolutions  1 / 2010

That Alfred Soppe was suggested to be Project Manager 
for the hydrochloric acid recycling unit is no accident. The 
engineer has had over 15 years of experience with various 
plants involved in chlorine chemistry. And hydrochloric acid 
recycling also focuses on chlorine, whereby the chlorine is 
recovered from the hydrogen chloride (HCl) present in hy-
drochloric acid and then recycled back into production. De-
spite his years of experience in this field, Soppe has entered 
unknown territory with the new plant in Shanghai. “It is the 
first Bayer plant in which the chlorine is not extracted by 
electrolysis, but is instead chemically recovered through ox-
idation,” he explains. It will also be the world’s largest plant 
of its kind with an annual capacity of 120,000 metric tons of 
chlorine. No wonder it is such an exciting assignment for 
Soppe and his team! 

The official groundbreaking ceremony for the entire TDI 
plant took place in October 2008. In May 2009 the work be-
gan on the facility for HCl recycling. The first visible high-
light came in mid-September, when cranes pulled four reac-
tion columns into their positions for the eventual production 
of the TDI intermediate TDA. The longest of these columns 
extends 30 meters into the sky. Together with experts from 

Bayer Technology Services 
and Bayer MaterialScience, 
some 2,000 craftsmen from 
external contractors are 
currently at work at the the 
TDI plant construction site, 
which is comparable in size 
to about 12 football fields. 

After the MDI facility, the 
TDI plant will be the second 
largest production unit of 
Bayer MaterialScience at the 
SCIP. This is also reflected 
in the amount of material 
processed for this site. Some 
35,000 metric tons of con-
crete and 20,000 metric tons 
of steel were provided, and 
most of it has already been 
used in the construction. 
The equivalent of 150 kilo-
meters of conduit piping has 
also been necessary. 

Experts with extensive 
experience like Alfred Soppe are impressed by the speed of 
completion and the quality and safety standards of Bayer’s 
projects in Shanghai. “Safety is a top priority here,” says the 
57-year-old. The accident statistics are well below the aver-
age in an international comparison. The more than 10,000 
hours of various safety training courses for all employees in-
volved have no doubt contributed to this high standard.

The Soppes have never regretted their decision to move to 
China. They have now lived in the bustling city for more than 
two years, and it will certainly be another year before they 
can leave, since the commissioning of the TDI plant is cur-
rently scheduled for mid-2011. 

Soppe believes that the move has actually enhanced their 
family life. Each of the three children has since visited their 
parents once, and the first grandchild has even made the 
trip. In fact, Alfred Soppe is convinced that his children have 
now seen their parents in a completely different light. Spend-
ing several weeks with them in Shanghai is clearly some-
thing else than a short visit to their small home town near 
Krefeld. “I would even venture to say the children are now 
somewhat proud of their parents,” the German engineer is 
pleased to report.  

Bärbel and Alfred Soppe have never regretted their decision to go to China. 

Safety is a top priority at the plants in China: The industrial accident statistics 

are well below average in an international comparison. 
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What Inspires Partners

Tiny Particles with Big Potential
Some already dream of a world without electric cables, while others feel the development is 
still in its infancy. The fact is nanoparticles could make solar cells less expensive and more 
efficient. And Bayer Technology Services is among those at the forefront of this approach.

  SOLAR CELLS

any good things come from heaven. 
Take, for example, sunlight, which 

makes life on earth possible. Indeed, the center of our solar 
system is extremely generous. It sends more energy to our 
planet in a second than all humans on earth consume during 
the course of a whole year.  

It is therefore no wonder that scientists hope to make use 
of this energy through solar cells. Unfortunately, convention-
al solar cells also have some disadvantages. They are made 
from high-purity silicon and are thus relatively expensive to 
produce – not to mention their resulting lack of flexibility and 
variability. 

However, some of these shortcomings may soon be reme-
died – thanks to “organic photovoltaics”. The star attraction 
behind this term are solar cells made from flexible plastic 
film. And experts in this field believe these films have the po-
tential to revolutionize power technology. 

The fact that certain plastics are capable of converting 
light into electricity has been known since the 1980s. It did 
not take long for experts to imagine all sorts of things that 
could be equipped with such films: windows, cars, jackets 
and even briefcases!  

The reason why these ideas have still not become reality is quite 
simple: the efficiency of such films still leaves a lot to be de-
sired. While conventional silicon solar cells can convert be-
tween 15 and 25 percent of solar power into electric energy, 
the maximum level of efficiency of solar films is about eight 
percent – and even that has only been achieved in a lab. In 
practice not even half that level is reached. In addition, the 
long-term stability of organic compounds is not sufficient yet 
either: they simply decompose too quickly. In the meantime, 

 M  

The outer layers of an organic solar cell act as 
a current collector. The light-absorbing plas-

tic and the nanoparticles are located in between. 
When light hits the plastic, free carriers of a 
charge are produced. The nanoparticles then ab-
sorb and transport them to the cathode. And with 
this, the electricity flows.

It’s Really Quite Simple…

however, experts at Bayer Technology Services have discov-
ered that nanoparticles can play a crucial role in solving this 
problem. Although the issue of the solar cells should be con-
structed as efficiently as possible has still not been complete-
ly resolved how solar cells, the approach taken by the Bayer 
team looks to be particularly promising. It combines plastics 
with inorganic nanoparticles, so-called quantum dots (see 
the box below). 

This is where its expertise in the field of nanotechnology is par-
ticularly useful for Bayer Technology Services. The special-
ists hope to create a network of semiconductive plastics in 
which the nanoparticles are finely and evenly distributed. 
Dr. Werner Hoheisel of Bayer Technology Services knows 
the difficulties all too well: “It is important that the 
nanoparticles do not agglomerate in an uncontrolled man-
ner, but instead form an even network.” This is because 
they have to be in direct contact with each other and to 
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lieves in the potential of or-
ganic photovoltaics, which 
is underlined by the fact that 
the BMBF is subsidizing re-
search in this field with 
grants amounting to some  
€60 million. The money has 
gone to various research in-
stitutions and companies 
taking different approaches. 

Bayer is acting as a coor-
dinator of the various part-
ners and can offer expertise 
from several sources. In ad-
dition to the know-how from 
Bayer Technology Services, 
the specialists at Bayer Ma-
terialScience bring to the ta-
ble experience in the use of 
plastics – notably polycar-
bonate, which could prove to 
be a suitable carrier material 
for organic solar cells. Also 
involved are cooperating 
companies such as Q-Cells, 
Merck and Soluxx, all of 
which are particularly con-
cerned with the industrial-

scale realization of the project. Together they are pursuing 
ambitious goals: a level of efficiency between seven and eight 
percent, a service life of three years and a price of less than 
one euro peak performance per watt. According to the Bayer 
experts, this power efficiency should be met in order to have 
any chance of being competitive in the lucrative market for 
consumer goods. The partners hope to introduce the first ap-
plication as early as 2013. A broad scale market launch is ex-
pected to be feasible in the year 2015.  

For this venture the specialists are also relying largely on 
cooperation. Preparations for partnerships with other com-
panies are already underway. 

form an electric path to an external metal electrode. The 
actual conversion from light to electric energy takes place 
on the contact surface of the nanoparticles and the plastic. 
And this surface area is particularly large when using tiny 
nanoparticles. This special feature has proven to be benefi-
cial for the level of efficiency of the solar cells. 

“We can even selectively control the structure of the nanoparticle,” 

explains Dr. Frank Rauscher, who has been responsible for 
the development of the new type of solar cell at Bayer Tech-
nology Services. All the same his colleague Werner Hoheisel 
stresses, “We are still in the early stages.” The German Fed-
eral Ministry for Education and Research (BMBF) also be-

Dr. Frank Rauscher (far left) and Dr. Werner Hoheisel from Bayer Technology 
Services want to improve the efficiency of organic solar cells (below).
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What Affects the World

Mosquitoes Without the Bite
Nearly half the world population lives in areas with the risk of malaria. In many regions, nets 
are an important protection against Anopheles mosquitoes. Bayer Technology Services has 
played a major role in the development of a new generation of mosquito nets.

  PROTECTION AGAINST MALARIA

ictims are the most vulnerable when 
they are asleep – even if the enemy 

weighs just a few milligrams and has ultra-thin legs: a mos-
quito. Particularly at night, these tiny creatures are sure to 
find a bit of bare skin while the victim sleeps. The result is in-
evitable: the mosquito lands on its victim, bites into the skin 
and sucks itself full with blood. The female mosquito is hun-
gry for the proteins she needs for egg development. The iron-
rich hemoglobin from human blood is her preferred meal. To 
prevent the blood of its liquid meal from clotting, the insect 
spits its saliva on the victim’s skin before it bites. Mosquito 
saliva is a veritable cocktail of substances, including an anti-
coagulant. As soon as she has finished her meal, the female 
mosquito takes off and flies away. Her defenseless victim has 
not noticed anything and continues to sleeps contentedly. But 
the following morning the mosquito bite will no doubt begin 
to itch. 

In the worst case scenario, however, the consequences can be far 
more serious. That can happen if this particular blood-suck-
ing insect was Anopheles mosquito, and her saliva contains 
so-called plasmodium parasites. These protozoa are the 
causative agent of one of the world’s most dreaded infectious 
diseases: malaria. There are more than 100 countries in 
which malaria is widespread, and around 3.3 billion people 
live in risk areas where the some 50 species of the genus 
Anopheles thrive. They are the only ones of the some 2,500 
mosquito species worldwide that carry plasmodium para-
sites and thus transmit malaria.

According to estimates of the World Health Organization 
(WHO), on average eight people are newly infected every sec-
ond. At this rate, 700,000 new cases occur every day and up 

to 250 million per year. This boils down to some 250 million 
mosquito bites – usually at night – that change a life, and in 
many cases even lead to an untimely death. Around one mil-
lion people die of malaria every year, as reported by further 
WHO statistics. 

In this context, the Millennium Development Goal of the 
United Nations to halt the incidence of malaria by 2015 and to 
start its reverse sounds particularly ambitious. Effective pre-
ventive measures are needed, and they clearly have to begin 
with protection against the bloodsucking mosquitoes. This in-
cludes spraying insecticides as well as sleeping under mosqui-
to nets, a practice known for centuries. Indeed, even Cleopatra 
is said to have slept under a mosquito net. 

Today’s mosquito nets for beds are admittedly much more ad-
vanced than those available to the Ancient Egyptian queen. 
Their protection is far more than just being a mechanical bar-
rier against flying pests. They are now also impregnated with 
chemical active ingredients that keep the hungry flying in-
sects at bay or render them harmless. These are usually pyre-
throids, the chemical relatives of natural pyrethrum found in 
chrysanthemums. The classical approach is to treat the mos-
quito nets with a pyrethroid-containing formulation. Bayer 
CropScience has supplied deltamethrin, an impregnation 
agent of this kind based on pyrethroid, for many years now. 
With more advanced technologies, however, scientists have 
succeeded in incorporating the pyrethroid molecules directly 
into the fibers used to produce the mesh netting. The advan-
tage is that the end users do not have to constantly re-impreg-
nate their nets. 

The WHO refers to them as long-lasting insecticide-treated 
nets, and excellent successes have been achieved with them so 

 V
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Only six millimeters in size, but they causes enormous suffering: as the vector of 
malaria, Anopheles mosquitoes kill some one million people every year.

     Only six millimeters in size, but they cause enormous suffering: as the vector 
     of malaria, Anopheles mosquitoes kill some one million people every year.
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far. For instance, studies have shown that both the number of 
malaria attacks and the fatalities among children have been 
able to be reduced. At the same time, these insecticide-treated 
nets have proved to be about 40 percent more effective than 
simple, unimpregnated mosquito nets. At the end of Novem-
ber 2009, the Global Fund to Fight AIDS, Tuberculosis and Ma-
laria reported that some 88 million insecticide-treated nets 
have already been distributed. This organization is one of the 
most important sponsors.  On the other had, some existing 
nets could be improved. “The WHO puts extremely high de-
mands on such mosquito 
nets and today’s convention-
al products only partially 
meet these requirements,” 
as Dr. Maren Heinemann 
and Dr. Jens Hepperle from 
Bayer Technology Services 
explain. For example, one 
such requirement is that the 
mosquito nets do not lose 
their efficacy after washing.   

A mosquito net must be 
able to withstand at least 20 
washings without damage, 
which is equivalent to a 
service life of about three 
years. So, the ambitious 
goal of the Bayer Technolo-
gy Services project was to 
increase the lifespan of 
mosquito nets to five years. 
This length of time amounts 
to even more washings than the WHO requires. A further 
important shortcoming of many existing mosquito nets is 
the fact that they are either not sufficiently effective or are 
as rough as a cleaning rag and therefore quite unpleasant to 
handle.  

Combining a high tear strength with a pleasant haptic has not 
been terribly successful with the conventional fabrics based 
on polyethylene or polyester that have been used until now. 
“However, you can produce a mesh net woven with fibers 
from synthetic polypropylene that meets these require-
ments,” says Heinemann. 

And she must know. After all, the engineers in Mixing, 
High Viscosity and Reaction Technologies at Bayer Technol-
ogy Services have been experimenting with polypropylene 
fibers for years. Their work is part of a collaboration be-

I t sounds extremely simple, but it is in fact high-
ly sophisticated: blending the active ingredient 

deltamethrin with the plastic polypropylene using 
a twin screw extruder.  

“We had to optimize this process in numerous 
small steps,” says Dr. Jens Hepperle. The chemi-

cal engineer at Bayer Tech-
nology Services is an expert 
in the field of compounding. 
Screw extruder design, 
screw extruder rotations 
and melting temperatures 
are all factors that had to 
be taken into consider-
ation in this process and 
for which we had to find 
the right combinations. “In 
addition to this, it should 
become too hot so that the 
active ingredient does not 
disintegrate ahead of time,” 
Hepperle explains.

For him, the good results 
in the case of the mosqui-
to nets show once again 
that Bayer is a decisive step 
ahead of competitors in the   
market. Hepperle: “In our 

own Group, Bayer Technology Services has exten-
sive expertise on how to integrate active ingredi-
ents into polymers and on how to deal, in particular, 
with biologically effective or with pharmaceutical 
substances.” 

And the company intends to concentrate all this 
expertise in its own pilot plant for active ingredi-
ents, which is expected to be completed in 2011. 
With the more advanced processing technologies 
available in this new pilot plant in Leverkusen, it 
should be possible to safely incorporate various 
active ingredients into polymers and produce new 
plastic products with active ingredients.

What Affects the World

According to estimates of the WHO eight people are 

newly infected by the malaria pathogen every second – that 

means 250 million new cases every year.  

Handy with Screws

Standing in front of a twin screw extruder, Dr. Jens Hepperle 
holds two screw extruders similar to those used for compounding.
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tween Bayer Technology Services and Bayer CropScience 
that aims to develop softer mosquito nets, which also offer a 
more long-lasting protection against malaria. 

However, choosing polypropylene as a suitable fiber mate-
rial was just the first step in the development. After that, the 
researchers had to overcome three further challenges, as 
Heinemann recalls: “Up to then there had only been fabrics 
made from very thick polyproylene fabrics, such as carpet-
ing. So, we had to develop a method of producing thinner 
fibers and convert this process to industrial-scale produc-
tion. It was also necessary to adjust the weaving process, 
and finally, we had to find a way to integrate deltamethrin, 
the active ingredient recommended by the WHO, directly 
into the polypropylene fiber.”

That was a task tailor-made for the engineers at  Bayer Technol-
ogy Services. After all, they frequently have to deal with the 
task of embedding active ingredients in a polymer matrix or 
are in general involved with processing multicomponent sys-
tems: for example, flavoring or aromatic agents that have to 
be encapsulated or crop protection or pharmaceutical active 
ingredients that are supposed to be released gradually. There 
are many different tasks in this field.

Integrating deltamethrin into the polypropylene was tech-
nically achieved by extruding both materials in a so-called 
twin screw extruder. “High concentrations of the active in-
gredient are first blended with the melted polypropylene un-
til one obtains a completely, homogeneous blend. This mix-
ture is then extruded into strands, which solidify and are  
cut up into granules,” Hepperle explains.

These granules are later liquefied once again and spun in-
to fine, but highly tear-resistant filaments. These filaments 
are then woven into the close-meshed fabric from which the 
bed nets can be cut and sown.

Under the direction of Bayer CropScience, the experts at 
Bayer Technology Services cooperated with numerous ex-
ternal partners in the textile industry on the development. 
“In the end it was a truly international project, involving 
companies in Germany, France, Albania, Thailand and Tai-
wan,” Heinemann says.

In the meantime all the technical hurdles have been over-
come so that Bayer CropScience’s commercial launch of the 
mosquito net is imminent. And the experts have already 
found an appropriate name: LifeNet®. “With this mesh mos-
quito net, we have met and in some respects even surpassed 
the extremely ambitious targets of the World Health Organi-
zation,” says Dr. Rainer Sonneck, who headed the project at 
Bayer CropScience. “This will also be the first step towards 

establishing a new, superior quality of insecticide-infused 
mosquito nets with WHO.”  

If one examines a piece of the net under a scanning elec-
tron microscope, one can visualize where the deltamethrin 
is located on the surface of the fiber. When a mosquito 
comes in contact with the fiber, the insecticide takes effect. 
And it is not even a problem when the active ingredient is 
washed from the outer surface of the fiber. Since the delta-
methrin is uniformly distributed throughout the polypro-
pylene, there is a sufficient supply of the active ingredient 

in the interior of the fiber that will eventually migrate to the 
surface. Rainer Sonneck is also enthusiastic about the re-
sults: “The key aspect of these nets, which is embedding the 
insecticide in the finely woven polyprobylene fibers, was a 
major technological challenge. Bayer Technology Services 
was a key technology partner, who after the development 
also decisively helped us at Bayer CropScience to further 
advance and optimize the processes for an industrial-scale 
production.

 In the meantime Bayer CropScience has submitted its mosquito 
nets to the World Health Organization for approval. If all 
goes well, the launch could begin in 2011. So, although mil-
lions of people in areas with a high risk of malaria may still 
be surrounded by bloodsucking mosquitoes at night, they 
will now be well protected thanks to LifeNet®.

Insecticide-treated bed nets provide greater protection at night.

“Bayer Technology Services was a key partner in realizing 

this technological challenge – from the development right up to 

the preparations for industrial-scale production.” 

Dr. Rainer Sonneck, Bayer CropScience
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What Inspires Partners

A Vortex Gives
Protection
With a technology that inactivates viruses in biopharmaceuticals the company has 
achieved an innovative development. To successfully market it, Bayer Technology 
Services has engaged the support of an internationally operating company well-
established in the market: Sartorius Stedim Biotech.

   SUCCESSFUL PARTNERSHIP
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Dust and germs are obviously taboo in the 
production of pharmaceuticals. With the

help of a new technology biopharmaceutical 
processes will become even safer. 
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What Inspires Partners

hey can be found in synthetic hor-
mones or hidden in the coagulation 

factors that people suffering from hemophilia require for sur-
vival. Nor are vaccines, monoclonal antibodies or interferons 
safe from them: viruses. Virus clearance is therefore of abso-
lutely vital importance for the manufacturers of biopharma-
ceutical products, especially considering that these products 
are among the drugs with the greatest growth potential in the 
pharmaceutical sector. 

Biopharmaceuticals are usually produced in bioreactors  
with the help of genetically modified microorganisms (such as 
yeast cultures), plants or cell lines from mammals. Other prod-
ucts are based on tissue extracts or the constituents of animal 
or human blood. No matter what the method, the aim is always 
the same: to obtain an active ingredient that is beneficial to or, 
in some cases, even lifesaving for the user.

It is thus obvious that biopharmaceuticals are subject to 
strict registration regulations – as are all medicines. Spe-
cifically, health authorities expect manufacturers to utilize at 
least two different, complementary technologies to eliminate 
viruses during production – already at the early stages of clin-
ical trials. This procedure is designed to guarantee that a 
broad spectrum of possible viruses is inactivated – also those 
that cannot even be traced using current state-of-the-art ana-
lytical methods. The reason for such extreme precautions is 
the fact that viruses are extraordinarily adaptable organisms, 
whose geromes and proteins constantly change.  

If it is a question of large pathogens, such as the human im-
munodeficiency virus (HIV), it is comparatively easy to render 
them harmless. They can be inactivated by chemical or heat 
techniques. It is also possible to remove them by filtration 
methods. However, the situation is quite different with smaller 
viruses, such as parvoviruses, which are nearly as tiny as a 
therapeutic antibody. Separating off such a virus by filtration 
can result in product losses. Otherwise established methods, 
such as a low pH treatment, short-time heat inactivation, gam-
ma sterilization or even conventional UV-C irradiation tech-
nology, can also affect the structure or integrity of the prod-
uct. With this problem in mind, Bayer Technology Services 
has developed a completely novel technology to clear pharma-
ceutical products from viruses – and especially the very tiny 
ones. The technology is known as UVivatec®. The UV-C irra-

 T

Top: As the first reference object 
in industrial-scale production, tissue ex-

tracts from a leech were treated with 
radiation. Below: the parvovirus
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“The UVivatec® technology gives 

us a clear advantage over our 

competitors.”
Daniela Winzker-Demes, Sartorius Stedim Biotech

diation in this technology penetrates directly into the genome 
of the virus and inactivates it. 

“The special feature of this method is that it allows the best 
possible inactivation of the viruses, while at the same time en-
suring that the product is left undamaged, and the product 
yield is secured,” says Jörg Kauling, and he should know be-
cause UVivatec® is his own brainchild. He works in Enzyme & 
Fermentation Technology at Bayer Technology Services and 
also contributed to the development of another technology 
used in biopharmaceutical production, BayShake® (see box on 
page 44). 

Inactivating viruses or microorganisms through UV-C irra-
diation has been known for a long time, but the methods used 
up till now always faced a particular problem: in some cases 
the UV-C rays are only effective near to the surface. Deeper 
layers of the liquid remained untreated because of the lack of 
cross-mixing. And with other UV-C virus inactivation meth-
ods the high dosage of radiation results in a greater loss of 
product. As a consequence, comprehensive viral clearance 
and safe product treatment could not be guaranteed. 

However, with UVivatec® all this is quite different, because 
the liquid is fed into a specially formed tube and flows heli-
cally around the source of the radiation at the center. This re-
sults in very special flow patterns called Dean vortices. They 
ensure that the liquid is efficiently mixed and sufficiently ex-
posed to the UV-C radiation. Consequently, particularly the 
small, non-enveloped viruses have no possibility of escaping 
inactivation.

Another important advantage of this method is that it not 
only functions on a laboratory scale, but also in large-scale 
production. Depending on the different modules, 20 liters per 
hour can be as reliably irradiated as 120 liters per hour.  And, 
in the meantime, a module has been developed that can be 
used in the cubic meter per hour range. This is necessary be-
cause large volumes often have to be processed, for example, 
when preparing cell culture media. 

Just how indispensable UVivatec® technology is, can be demon-
strated by an example from Bayer HealthCare in Wuppertal, 
Germany. Here it was integrated into a process for the produc-
tion of tissue extracts from leeches. “Evaluating the process 
alternatives showed that a tissue extract is a very sophisticated 
medium,” explains Kauling. Virus filters, for instance, failed 
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What Inspires Partners

here “because of the blocking”, says Kauling. Another phar-
maceutical company focused on the innovative method for the 
development of an immunoglobin, whereby it was first used in 
bench scale. For the subsequent clinical trial of the protein, 
the method was converted to production scale and is now part 
of the corresponding production processes. 

Sartorius Stedim Biotech (SSB) in Göttingen has assumed 
the task of making UVivatec® internationally known, in order 
to be able to improve process safety elsewhere as well. The 
company specialized in innovative technologies and single-
use products is the exclusive sales partner of Bayer Technol-
ogy Services for UVivatec®. Daniela Winzker-Demes, Vice 
President of Business Development at SSB, and Dr. Ariane 
Firus-Göing, Head of Pharma Industries at Bayer Technology 
Services, have jointly prepared this cooperation. 

“With its particular mode of action, the UVivatec® technolo-
gy perfectly complements our existing portfolio for the filtra-
tion of biopharmaceutical media and gives us a clear advantage 
over our competitors,” raves Winzker-Demes today. Coupled 
with its filtration technology and its adsorption method, the 
company now has a platform consisting of three complemen-
tary virus clearance technologies. These methods can be easily 
combined, which naturally makes Sartorius Stedim Biotech an 
attractive full-range supplier for its customers, says Daniela 
Winzker-Demes.

And as Firus-Göing from Bayer Technology Services can 
confirm: “With SSB we have found a sales partner who is able 
to perfectly place our product in the market. Because of this, 
we are able to concentrate our efforts on the further develop-
ment of this and other promising technologies for manufactur-
ers in the biopharmaceutical market.” 

T
he cooperation between Sartorius Stedim 

Biotech (SSB) and Bayer Technology 

Services includes the production and sale of 

BayShake® (above) as well, which was also 

developed by Bayer Technology Services. This 

is an oscillating, single-use bioreactor with an 

innovative hydrodynamic movement concept.  

With this platform, the cell culture solution 

can be easily and gently mixed without the 

need for conventional moving parts such as a 

stirrer or a gas sparger. It also ensures an 

easily scalable oxygen supply.

More and more biopharmaceutical 

manufacturers are focusing on single-use 

bioreactors and are dispensing with equip-

ment made with glass or stainless steel. They 

utilize a pre-sterilized single-use bag, which 

can be used directly for cultivation without  

any major preparations and then subsequent-

ly disposed of. For a product change one sim-

ply has to replace the bag. With this flexibility  

it is possible to speed up capacity adjust-

ments and shorten the development time for 

pharmaceutical products. 

Dr. Uwe Langer of Bayer Schering Pharma 

in Wuppertal also expects an increasing 

importance of single-use production systems 

in the biotechnological pharmaceutical 

industry. The tests with BayShake® have 

convinced him of its principle: “We are very 

optimistic about achieving a competitive 

advantage with BayShake®.”

Good Vibrations
The presenta-
tion of Bay-
Shake® tech-
nology 
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What Success Creates

o we search for the right person for a 
specific job opening in the company? 

No, that is not our strategy, says Astrid Geißler, and, as Head of 
Human Resources at Bayer Technology Services, she should 
know. Successful recruiting strategy is different here, she ex-
plains. “We usually hire talented people and then look for a suit-
able position for that particularly individual.” Does it work? 
Geißler smiles: “As a matter of fact, very well.” 

Bayer Technology Services is particularly interested in tech-
nically oriented natural scientists, and especially engineers. 
The search is not only to cover Bayer Technology Services own 
requirements; the entire Bayer Group uses the technology 
company as an entry for university graduates and subsequently 
covers its own needs for qualified engineers who have amassed 
some initial work experience. 

Acquisition of new employees begins very early these days – 
with pre-recruiting. For this, the company offers young people 
practical training, not necessarily to find future employees, but 
to generate a greater interest in science and technology among 
pupils. Later on, the company offers support to students work-
ing on degree dissertations and provides courses for graduate 
students. “However, most important of all is word of mouth re-
ferrals – also in digital form,” explains Geißler. “This is why we 
cultivate our networks at universities.” Regular participation in 
fairs and open door days at universities are good opportunities. 
Here, HR works in close cooperation with University Marketing 
at Bayer and representatives from the company’s own depart-
ments.

And their work pays off. Bayer is very highly regarded among 
engineers, and the company even ranks in the top bracket 
among the – for the Bayer Group – so important process engi-
neers. Why is this? Engineers want to make a technical contri-
bution and develop professionally, so they look for challenging 
and varied jobs. This is exactly what awaits them with extensive 
project work. Geißler: “They can develop particularly good in-
terdisciplinary expertise and also collect intercultural experi-
ence, which qualifies them for further assignments at Bayer 

Technology Services or the Group.” One special advantage is 
the wide variety of career paths available to candidates: a trans-
fer to one of the Bayer subgroups or further development at Bay-
er Technology Services as an expert, a project manager or in a 
line function. 

According to surveys, new entrants generally find their ex-
pectations have been met. “But that does not mean there is no 
room for improvement,” the Head of HR acknowledges. For in-
stance, a new policy for “onboarding” has been introduced. The 
fact that some new employees perceive Bayer management as 
rather hierarchical is no doubt connected with their university 
experience – “and we know they sometimes have a point.” This 
is precisely why the new recruits are encouraged to share their 
expertise and passions. After all, “we want to stir things up 
too!” And Geißler is particularly pleased about two current 
trends: the increase in the number of non-German and women 
job applicants. “And I can tell you one thing,” says the HR man-
ager with a grin. “The women are really good.”

 D

  RECRUITING

Digital Referrals
Finding competent professionals for Bayer Technology Services and the Bayer Group is the respon-
sibility of Human Resources. In their search for the right people, the HR staff rely on a number of 
methods, and their success speaks for itself. Nowadays, more and more young specialists from 
throughout the world submit applications for jobs at Bayer. 

Astrid Geißler, Head of Human Resources (HR), processes job appli-
cations submitted from all corners of the world. 
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What Knowledge Achieves

eople who enjoy cooking do it all the 
time: they frequently lift the lid to take 

a look at the contents of the pot or perhaps check the season-
ing. Is there enough rosemary, is the pasta cooked to perfec-
tion, are the vegetables still crisp but tender? This informa-
tion is vital for the next step – which may be to add another 
ingredient or to reduce the heat.

Controlling chemical processes is much the same. Here too 
the operator would like to fi nd out 
how far a reaction has progressed. 
However, in this case, lifting the 
lid of a pot to determine the stage 
of the process is usually not feasi-
ble. After all, there are sometimes 
several metric tons of liquid in this 
particular “pot” at perhaps 300° C 
under a pressure of fi ve bar. Until 
just a few years ago, there was nor-
mally only one way to get around 
this challenge: if you wanted to de-
termine how far the process had 
advanced, you had to take a sample 
from the process vessel and have 
it checked in the lab – a time-con-
suming operation. 

There are now other possibilities al-
so partly due to Spectro BAY® from 
Bayer Technology Services. First 
conceived more than 10 years ago, 
it was originally developed as an 
auxiliary device for the automatic 
regulation of distillation. In order 
to be able to look inside the distilla-
tion column at any time, Bayer en-
gineers installed a sampling point 
at the upper end of the column. 
The steam mixture continuously 
released from this point condensed 

 P

Spectroscopy Behind the Scene
For over 10 years SpectroBAY® from Bayer Technology Services has been able to carry out online 
analytics inside processing facilities. More than 100 of these systems are now in use worldwide. 
They monitor distillation, synthesis or formulation steps – and they save money.

  ONLINE ANALYTICS FOR PROCESS CONTROL

and fl owed through a measuring cell, where it was exposed to 
infrared light. After the respective calibration, the absorption 
spectrum contained in an externally attached spectrometer 
provided reliable information about the relevant composition 
of the steam released from the end of the column.

With the introduction of this online spectroscopy, it was 
possible for the fi rst time ever to operate a distillation unit 
fully automatically. Depending on the respective measured 

value obtained at the a specifi c time, the 
feed and the refl ux as well as energy in-
put could be immediately controlled. 
This not only saved the time and ex-
pense of sampling and laboratory anal-
ysis that were necessary up until then, 
but also helped conserve energy. 

In subsequent years, this form of auto-
matic process control quickly spread 
throughout the Bayer Group. “It did not 
take long to see that there were a large 
number of production plants whose op-
erations could be optimized through 
online analytics,” recalls Dr. Stephan 
Tosch from Process Analyzer Tech-
nology. And this does not only include 
controlling distillation. Other ways of 
conversion such as syntheses and po-
lymerization could also be monitored 
“behind the scene” with the help of 
spectroscopy. 

What was at fi rst an in-house solu-
tion has long since become an exter-
nally marketed product: Spectro BAY®. 
In the meantime about one third of 
the devices are operating outside the 
Bayer Group, says Tosch. The larg-
est single customer is, however, Bayer 
MaterialScience. Michael Freytag from 
Process Control Technology at Bayer 

1. How good is process control today?
Modern process management tech-
nology ensures an optimal process 
control because it now also records 
material composition in addition to 
pressure, temperature and fill lev-
els. This is a great advance.  
2. What else is there to do?
Miniaturization is an important sub-
ject for us. “Lab-on-a-Chip” solu-
tions will make online analytics less 
expensive and faster in the future. 
3. Are there other trends?
Biotechnologically produced phar-
maceuticals like proteins are grow-
ing in importance. But their produc-
tion takes place in cell cultures, 
which is a totally different process. 
For this we are already offering the 
first procedures for online analytics.

3 QUESTIONS FOR:
Dr. Norbert Kusch-
nerus, Head of 
Process Manage-
ment Technology 



“SpectroBAY® has supported our basis for modern process 

control in many production areas. We intend to further expand 

the application in the future.”

Michael Freytag, Bayer MaterialScience
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MaterialScience calls it a real success story: “SpectroBAY® 
has supported our basis for a modern process control in many 
production areas. We intend to further expand its application 
in future.”

Although Bayer Technology Services has since delivered 
its one hundredth  Spectro BAY®, the units are by no means 
in series production. Each Spectro BAY® is a box with a high-
ly complex interior, consisting of a light source and analyti-
cal electronic equipment together with the interface for pro-
cess control systems. “But when it comes to the fabrication 
of the corresponding measuring cells, automation, calibra-
tion, evaluation and error detection, each system is individu-
ally custom-built,” stresses Sales Manager Frank Böttge. It 
begins with the specifi c analytical task, for instance, the rel-
evant wavelengths, and extends to the programing, i.e. how 

With the help of SpectroBAY® automated process control is frequently carried out in 
manufacturing. The spectra, usually in the near-infrared range, contain information 
about the atom groups in organic compounds.

the respective measured value affects the plant control. Over 
the years, the range of applications has steadily increased. 
Spectro BAY® now also controls formulation steps such as 
mixing and granulating and regulates the moisture content 
of solids, which is crucial for pharmaceuticals. It can even be 
used as a temperature sensor, and in certain cases is superi-
or to conventional thermometers. For its ability to record the 
temperature profi les along a reactor, Spectro BAY® was nomi-
nated for Hermes Award in 2005. 

Just 24 hours instead of 30: Spectro BAY® recently helped a 
customer achieve this reduced process time. The customer 
wanted to control a distillation process for which it was nec-
essary to separate nine chemically very similar compounds. 
Taking 20 percent less time means that heat expenditure and 
thus also energy costs can be reduced. 
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Sites

The Entire 
World of 
Bayer 
Technology 
Services

BELGIUM: ANTWERP
Markets: Benelux countries
Regional Head: Johan Vanden
Eynde, Phone: +32 3 540 7744
E-mail: benelux@bayertechnology.com

U.S.: BAYTOWN, BERKELEY, 
NEW MARTINSVILLE, PITTSBURGH
Markets: U.S. & Canada, Regional Head:
Kirk Wilson, Phone: +1 281 383 6000
E-mail: btsamericas@bayertechnology.com

GERMANY: BERGKAMEN, BERLIN, DORMAGEN, 
KREFELD, LEVERKUSEN*, WENDELSHEIM, WUPPERTAL
Markets: Europe, Africa 
Managing Director: Dr. Dirk Van Meirvenne
Phone: +49 214 301, E-mail: info@bayertechnology.com

MEXICO: MEXICO CITY
Markets: Mexico, Central America as a whole
Regional Head: Dr. Jan-Thomas Leu
Phone:  +52 55 5728 3016 
E-mail: btsmexico@bayertechnology.com

BRAZIL: RIO DE JANEIRO
Markets: Brazil, South America as a whole
Regional Head: Dr. Stephan Gutsche
Telefon +55 21 2173 1350
E-mail: btsbrasil@bayertechnology.com

SWITZERLAND: WITTERSWIL
Markets: Europe
Regional Head: Dr. Markus Ehrat 
Phone: +41 61 726 8181
E-mail: info@zeptosens.com
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Bayer Technology 
Services was estab-

lished in 2002. Since 
then the company has 

set up sites around 
the globe. The head-
quarters is located in 

Leverkusen, Germany. 
More than 2,600 

employees work for 
the company through-

out the world.  

*global headquar ters

PR CHINA: BEIJING, SHANGHAI, ZHANGJIAGANG
Markets: PR China, East Asia as a whole
Regional Head: Dr. Martin Franke
Phone: +86 21 61465100
E-mail: btsasia@bayertechnology.com

UNITED ARAB EMIRATES: DUBAI
Markets: Middle East
Regional Head: Bernd Nowack
Phone: +971 4 887 1112, Ext. 212
E-mail: info@bayertechnology.com

INDIA: MUMBAI
Markets: India, South Asia as a whole
Regional Head: Matthias Rauck
Telefon: +91 22 2531 1949
E-mail: btsindia@bayertechnology.com

RUSSIA: MOSCOW
Markets: CIS
Regional Head: Dr. Evgeny Belov
Telefon: +7 495 234 2000
E-mail: btsrussia@bayertechnology.com

SINGAPORE
Markets: Southeast Asia, Australia, New Zealand
Regional Head: Dr. Olaf Stange
Phone: +65 6496 1888 
E-mail: btssea@bayertechnology.com
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Would You Believe It?
  BAYER TECHNOLOGY SERVICES IN FIGURES

1.7
lost-time accidents per million working hours were recorded at 
Bayer Technology Services in 2009, which is a gratifyingly low rate 
for both the sector and, in particular, for the industry. For example, 

the employer’s liability insurance association for the chemical industry in Ger-
many (BG Chemie) recorded for its some 14,000 member companies an average 
rate of 8.4 for 2009. The average rate for the entire industry in Germany was 
even 15.5. Of course, the goal of all Bayer companies is to achieve a zero acci-
dent rate. Numerous campaigns, training programs and posters like the one at 
the Shanghai site (photo) aim to help the company attain this goal.

72i
engineers and natural scientists were hired by Bayer Technology 
Services in 2009 in Germany alone. That means in the year of the big-
gest recession since the end of World War II, the signs are clearly 

pointing to further growth. The new hires are further fueled by the fact that 
Bayer Technology Services is the entrance portal for qualified engineers for the 
entire Bayer Group. Incidentally, the trend has continued into the first half of 
2010 with a further 55 new employees! 

Some 40,000
iyears of experience have 
been accumulated by all of 
the employees working at 

Bayer Technology Services. On average each of the worldwide 2,600 employees has  
acquired some 15 years of knowledge and experience in the company, which are then 
invested in the daily work.

Over 300i
patents have been registered by employees of Bayer 
Technology Services over the years. Whether cata-
lysts, new process technologies or innovative chemi-

cal reaction paths – the creativity of the company’s engineers and scientists is extremely 
diverse. The patented materials and processes usually result in a direct access to indus-
trial practice. Bayer Technology Services itself markets many of the resulting products, for 
instance for wastewater treatment (LOPROX®) or for the production of sulfuric acid 
(BayQIK®). However, in some cases, the technology is sold to partners, as was the case 
with Baytubes®, the carbon nanotubes from Bayer MaterialScience. 
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Creating value and providing a distinctive competitive edge for our customers – that is the mission of Bayer 

Technology Services as a fully integrated technology partner. 2,600 employees worldwide work on this aim – 

at 22 locations on 3 continents. As a Bayer company, we combine longtime experience and close ties to 

operators with supreme innovative capabilities. Along the entire lifecycle – from developing processes and 

products through engineering and building plants to automating and optimizing processes – our know-how 

delivers high-performance technology solutions. With the objective of sustainably increasing our customers 

effi ciency – Powering Your Performance.

Bayer Technology Services GmbH
51368 Leverkusen, Germany

E-mail: info@bayertechnology.com

www.bayertechnology.com
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