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Evonik is the creative industrial group from Germany. Our  
experts draw on their wealth of ideas coupled with years  
of experience and specialty chemicals know-how to develop  
responsible solutions for tomorrow – from lightweight  
construction to new display technologies. Creavis, our  
strategic innovation unit, is a visionary driving force opening  
up new opportunities for our customers. And happily also  
for you. Visit the future at www.creavis.com.

We’re often asked exactly what 
part we play in tomorrow’s 
pioneering products. It’s the 
pioneering part.
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Money well spent  

What constitutes an innovative company? This 
is what we wanted to find out from customers, 
investors, politicians, scientists, and employees. 
So in early 2016, we had Forsa conduct a survey 
on Evonik’s innovative capabilities. Of the over 
2,000 participants, more than 50 percent said 
that a company’s innovative capacity can be 
measured by “new and improved products.” 

We share this opinion, because innovations are 
a key driver of profitable growth. This is why we 
invest in them so heavily. Our R&D expenditures 
for 2015 were €434 million. Over the last five 
years, we have increased that investment by an 
average of 6 percent annually. The results speak 
for themselves: Compared to the previous year, 
we increased the value of our innovation pipeline 
in 2015 by half a billion euros, and that amount 
will continue to grow. Our goal is ambitious. Over 
the intermediate term, we intend to generate 16 
percent of our sales with products that are less 
than five years old. 

We can achieve this only with creative 
employees, entrepreneurship, passion, and 
perseverance. To sharpen awareness of this goal, 
we have conferred our first Entrepreneurship 
Award. As the winner of our internal idea 
competition, Dr. Marta Canas-Ventura was 
given the opportunity to dedicate an entire 
year to working on and promoting her idea, 
intelligent inks that indicate the correct storage 
of medicines. We are providing her with a budget 
of €200,000, and I am certain that it is money 
well spent.

By the way, almost 50 percent of the Forsa 
respondents are confident that Evonik will 
become one of the most innovative companies 
in the world in the intermediate term. This 
reinforces our commitment and, at the same 
time, challenges us to persuade the other 50 
percent.
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GLOBAL CHALLENGES: BIOINFORMATICS

Evonik has used microorganisms to obtain high-quality products for many 
years. With their understanding of cell language and ability to analyze a 
cell’s synthesis potential, the Group’s bioinformaticians provide valuable 

assistance in this work. Their efforts pave the way for optimized or 
completely new production platforms.

4

THE 
GENOME 

WHISPERERS

ELEMENTS #56   THE EVONIK INNOVATION MAGAZINE



GLOBAL CHALLENGES: BIOINFORMATICS

Genome researchers might 
seem to have it easy. The 
language that they seek to 
decipher and understand 
consists of only four letters: 
A, C, T, and G. The four nu-

cleotides adenine, cytosine, thymine, and 
guanine are the building blocks of the ge-
nomes of all living organisms. 

But learning the genetic language is far 
more difficult than a lay person would ex-
pect. The road from a simple letter sequence 
of the DNA to a biologically active sub-
stance is long. There are four key steps. First 
is decoding the nucleotide sequence of the 
DNA (experts refer to this as “genomics”). 
The DNA’s information is transcribed into 
mRNA in the cell, and this trancription must 
also be decoded (“transcriptonomics”). The 

mRNA, in turn, encodes for the building of 
a certain protein whose function is analyzed 
as part of a discipline called “proteomics.” 

The protein ultimately catalyzes a defined 
chemical reaction in the cell or initiates an 
entire reaction chain, in which the met-
abolic intermediate (metabolite) partici-
pates. The result is metabolic products that 
are vital or advantageous for the organism 
and can be analyzed by special methods 
(“metabolomics”). There are also a host of 
biological structures such as membranes, 
cell walls, and extracellular protective lay-
ers and sensors that are built from these 
metabolites. They are extremely important 
for the function of the organism.

Evonik has long used the complex trans-
lation work of nature to produce high-qual-
ity substances that would be costly and 

1
year was the time it 
took to sequence the 
Escherichia coli bacteri-
um 15 years ago. Today 
the same task takes 
just six weeks, and 
the cost has dramati-
cally decreased from 
€100,000 to €1,000. 
. 

Stephan Hans and Dr. Jessica Schneider
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How stable or how mutable is the genome 
over time? What mutations have occurred 
that could be influencing the yield?

Without modern bioinformatics it would 
be nearly impossible to answer these ques-
tions. In recent years, this discipline has 
become established as an independent sci-
ence and a third pillar, in addition to theory 
and experiment. As defined by the special-
ist group of the chemical associations, bio-
informatics is “the research, development, 
and use of computer-assisted methods to 
answer molecular biological and biomed-
ical questions.” This definition implies two 
key ideas: one, that the discipline is based 
on advanced software that can process, 
structure, and evaluate large volumes of 
data, and two, that it asks a broad range of 
questions that are completely different from 
those of genetics, biology, and medicine. 

For Evonik’s bioinformatics team at the 
Halle-Künsebeck site in East Westphalia, 
there are three main challenges: optimiz-
ing existing fermentation processes, ana-
lyzing the synthesis activity of new or re-
lated production strains, and searching for 
ways to understand the effect of biological 
substances in the organism. Because there 
are always enormous volumes of data and 
the individual research questions are al-
ways different, the five-person team covers 
a broad range of specialized knowledge—
from biology through genetics and biosta-
tistics to data processing and data manage-
ment. 

Cooperation is essential 
for success 
In this work, cooperation is essential. Evon-
ik’s bioinformaticians work in close co-
ordination with the biotechnologists and 
process developers of the Nutrition & Care 
Segment. They also collaborate with aca-
demic partners such as the Center for Bio-
technology at the University of Bielefeld and 
the Chair for Bioinformatics and System Bi-
ology at the University of Gießen. 

At the Center for Biotechnology in Biele-
feld, for example, they and their partners 
have developed extensive software plat-
forms in all areas of the “omics” technol-
ogies over the past few years. As a result, 
advances from university research are di-
rectly incorporated into production. Their 
partners also include commercial software 
developers. This allows Evonik to introduce 
specific requirements for the tools as early 
as the development stage. 

The successes of bioinformatics are closely 
linked to technical development. The pro-
grams and hardware on which “omics” 
technologies are based are significantly 
more effective today than they used to be. 
The biggest advances have been in the speed 
and quality of the decoding of the genetic 
code. To compare: Fifteen years ago, se-
quencing of the Escherichia coli bacterium, 
which is particularly important to commer-
cial production processes, took one year and 

time-consuming to produce by the 
chemical route—if the chemical route can 
be used at all. Currently, five different or-
ganisms produce ten main products. These 
include several amino acids that, when used 
as additives in animal feeds, significantly 
improve the supply of nutrients to livestock 
in the mast. Another important area is par-
ticularly well-tolerated and rapidly biode-
gradable biosurfactants for personal care 
and cleaning products.

Looking into the cell with 
modern software
Anyone who wants to use living cells on 
the industrial scale will initially confront 
a number of closed doors. Which micro-
organisms would even be able to produce 
the desired substance? Which method will 
produce attractive metabolites or cell func-
tionalities for the Group? How many genes 
are involved? Even when it comes to es-
tablished methods, questions always arise. 

The language of the cell
Those who want to understand the language 
of the cell can approach the problem at various 
levels: through the genetic information (DNA); 
through copies of small segments of genetic 
material along the route to protein synthe-
sis (mRNA); through proteins as functional 
elements; or through the metabolic processes 
controlled by these proteins. Bioinformatics has 
appropriate software to analyze data established 
by different “-omics” technologies.

Genomics

Transcriptomics

Proteomics

Metabolism

Protein

mRNA

Metabolomics

DNA

ProductSubstrate
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devoured more than €100,000. Now, the 
same service takes only four to six weeks 
and costs about €1,000.

 Dyes make genetic 
information visible 
Today, single-strand sequencing is fre-
quently used to determine the exact se-
quence of the four nucleotides adenine, 
cytosine, thymine, and guanine in DNA or 
RNA. The method is based on an intelligent 
trick: The nucleotides are first marked with 
four different colored molecules. When du-
plicating the DNA in the living cells, poly-
merases always link A with T and C with G. 
If, for example, a thymine base is incorpo-
rated in a certain place, the result is a light 
signal characteristic of the T nucleotide, 
which is captured by a high-resolution 
camera. Because several thousand pairs are 
detected at the same time in high through-
put, a picture of the nucleotide sequence 
emerges per single strand.

In the past ten years, a whole industry of 
service providers has emerged that can de-
code the genetic information of nearly any 
organism and supply the customer with raw 
data in the form of single segments (reads) 
in a short period of time. This is where the 
real work of the bioinformatician begins. 
These scientists use special software to 
reconstruct, for example, a complete ge-
nome from a bacterium, and then predict 
the locations of the genes. In the end, the 
resulting gene puzzle must be correct and 
complete: The cell can form only those sub-
stances whose syntheses are anchored in its 
genome. 

Today, however, the limiting factor is no 
longer the decoding and prediction of the 
genes but the subsequent evaluation and 
interpretation. For what purpose does a 
special gene code? How active or inactive is 
it at a particular time, and why? How many 
genes are involved in the production of a de-
fined product? 

Answering these questions is not an 
easy task. In the simplest case, a gene on 
the DNA may code for a particular enzyme 
and therefore for a defined metabolite. Fre-
quently, however, several enzymes—and 
therefore several genes—are involved in the 
formation of a metabolite. Many enzymes 
can use different educts and form a variety 
of substances from them. Other cell prod-
ucts occur only when several catalysts as-
semble to form complexes. 

Individual genes, therefore, interact with 
each other. They are also switched on and off 
through promoters. They mutate, change, 
and are subject to a variety of regulation 
mechanisms. And last but not least, the de-
sired substance can be the product of the 
central metabolism of the cells or occur as 
a secondary metabolite on an alternative 
route. It can be present in the cells or forced 
out of them.

Bringing tired organisms 
back to their feet
To determine the activity of a gene, the bio-
informaticians record the quantity of the 
mRNA formed. The more RNA, the more 
frequently the genetic code is read. This ex-
pertise can be key to optimizing an estab-
lished biotechnical process. For example, 
it became apparent after the production of 
an amino acid, for example, that the cells 
were only partly active. Some of the bacteria 
had lost their productivity and the process 

Process optimization using bioinformatics
Special software enables genome sequence data (known as “reads,” shown in 
the lower part of the figure) to be compared with a reference sequence and 
the genes on it (shown in gray). The dark green peaks show where mutations 
have occurred in the DNA.

“A far greater value than science 
can currently grasp is sleeping 
in the genetic data of potent 
microorganisms.”
Stephan Hans

threatened to become unstable. The bioin-
formaticians then sequenced the genome 
of various less active strains. They discov-
ered that, among the “tired” organisms, a 
defined gene had mutated. By installing an 
artificial promoter before the coded area on 
the bacteria DNA, it was possible to regain 
the activity and keep it going throughout 
production. The stability of the process in-
creased, along with the yield. 

A very similar solution was found for 
another process. In this case as well, the 
bioinformaticians increased the synthesis 
activity of the cells, although the ratio of 
the material derivatives that were formed 
shifted as a result. They identified the gene 
responsible for this, and colleagues from 
strain development reactivated it by in-
stalling a particularly strong promoter from 
another sector of the bacteria genome.

The genetic comparison of related strains 
also plays a large role. Bioinformaticians use 
this method to discover changes in the ge-
nome that influence the synthesis activity 
of the cells. The metabolic model of a single 
strain can comprise 500 or more individual 
processes. 

Consequently, as part of a research proj-
ect, the Evonik team developed evaluation 
criteria for mutations. Gene mutations with 
a big influence on the synthesis of the sub-
stance were given a high score, and less im-
portant mutations a low score. This scoring 
allowed the identification of certain areas 
on the DNA (targets) for which a selected 

Non-perfect 
matches

Coverage

Consensus
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mutation induces particularly produc-
tive candidates. In addition to these muta-
tion analyses, the genomes can also be ex-
amined for specific characteristics for the 
purposes of a patent or product registration.

From microbe  
to microbiota
Bioinformaticians study more than just the 
language of genes. Increasingly, they are 
looking beyond the individual cell. A par-
ticularly attractive market for Evonik is 
probiotics for animal nutrition. Probiotics 
are organisms that have positive effects on 
the intestinal health of animals and also re-
duce the administration of feedstuff antibi-
otics. To scientifically verify these effects on 
chickens, for example, bioinformaticians 
had to analyze the entire microbiota—that 
is, the society of microorganisms in the in-
testine of the animal—and understand its 
interactions. 

Any technical advance in the analytical 
tools means a whole host of new challeng-
es. To analyze the metabolism of individu-
al strains, experts also have to analyze an 
entire biological network. Which microor-
ganisms indicate the health of the animal, 
and which show diseases or malnutrition? 
This calls for the analysis and evaluation of 
a far larger volume of data and requires the 
simulation of physiological processes. On 
the basis of this knowledge, we can try to 
understand the composition of a “healthy 
microbiota” and, building on that, establish 
services that show the effect of probiotics on 
intestinal health.

A similar strategic goal has been defined 
by the “Good Bacteria and Bioactives in 
Industry” (GOBI) alliance of the German 
Federal Research Ministry, in which Evon-

8
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The experts

Dr. Jessica Schneider 
succeeded Stephan 
Hans as head of the 
Bioinformatics Group 
on June 1, 2016. 
jessica.schneider 
@evonik.com

Stephan Hans has 
built, established, and 
headed the Bioinfor-
matics Group at the 
site, and as of October 
1 he will head the 
Knowledge Manage-
ment and ESHQ units 
for biotechnological 
research in Künsebeck. 
stephan.hans 
@evonik.com

Genomic information from bioinformatics
Modern sequencing methods enable researchers to fill in gaps in the genome landscape—in the present 
case, in part of a bacterial genome relevant to certain secondary metabolites. The old method produced gaps 
(marked by arrows in the upper part of the figure), which can be automatically filled in by modern sequencing 
methods (lower part of the figure).

hxlR
srfAA srfAAsrfAB

gap 1
gap 2

gap3
srfAB srfAB srfAC

srfAD
ycxA

ycxB

hxlR
srfAA srfAB srfAC

srfAD
ycxA

ycxB

ik participates. Established in 2015, GOBI’s 
objective is to selectively optimize the pos-
itive effects of microorganisms on humans 
and animals and to transfer them to bioac-
tive products. 

Data mining and artificial 
intelligence will help
One thing is clear: Bioinformatics decodes 
complex causal relations within an organ-
ism and opens new avenues to insights that 
would not have been possible a few years 
ago. Knowledge of genes and enzymes sim-
plifies costly experiments and increases the 
probability of success of laboratory studies. 

But despite all the research and advances, 
there remains much to do. This is under-
scored by the fact that, unlike the model 
organism E. coli, the gene function of less-
er-known bacteria is still largely unex-

plored. The function of up to one third of 
bacteria is understood. For another third 
there are assumptions, and the rest are 
shrouded in darkness. 

Put another way, a far greater value than 
science can currently grasp is sleeping in the 
genetic data of potent microorganisms. This 
is good news for bioinformatics, because it 
not only works with living material but is 
itself a vibrant, living discipline. Its tools 
and methods are developing quickly. New 
questions are constantly arising. Through 
data mining and artificial intelligence, it 
will be possible in the future to understand 
cell processes that are currently unknown 
and to open up new synthesis potential. 

At Evonik, bioinformaticians are work-
ing closely with the Group’s R&D and In-
novation units, with the assistance of uni-
versity-level experts and tool developers, 
to meet the challenge of characterizing the 
synthesis activity of nature—for both exist-
ing processes and new products. In this en-
deavor, a widely known fact plays right into 
their hands: Even though biological systems 
are always more complicated than we want 
them to be, they can also beat conventional 
solutions by a wide margin in terms of effi-
ciency, cost, and sustainability.

“Analyzing the complete microbiota 
of an animal is a major challenge for 
bioinformatics.”
Dr. Jessica Schneider
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Companies such as the 
Californian start-up 
Deep Space Industries 
(DSI) already have 
specific plans as to 
which raw material 
could be recovered from 
asteroids that orbit close 
to Earth in order to build 
and supply new space 
stations.

The rules of the 
game are changing

DISRUPTIVE TECHNOLOGIES
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“We don’t like your music. And no one 
is interested in guitar music anyway.” 
With this brief explanation, Decca 
Music rejected the Beatles in 1962— 
a momentous decision for the music 
label. The Kodak company made an 
even more fatal decision when it 
suspended further development of 
digital photography, even though 
it already held key patents for this 
technology. The result? Kodak 
filed for bankruptcy in 2012 and 
withdrew from this market completely 
after more than 120 years. 

To ensure Evonik is prepared 
for changes in technologies, 
markets, and customer needs, the 
Corporate Foresight Team’s next 
focal topic is “GameChanger.” The 
name describes innovation fields 
that could fundamentally change 
existing markets and businesses, 
as well as entire industries, over 
the next ten to 20 years. 

Under this topic, the team will examine 
such innovations as the self-driving 
automobile and its implications for 
Evonik. This technology could mean 
that as many as 80 percent fewer 
cars will be needed in the future. 
As a consequence it would also 
reduce the need for brake hoses, 
automotive paints, and headlight 
covers, which would have a direct 
impact on Evonik’s business activities. 

Corporate Foresight assumes that 
another, longer-term game changer 
will be the emergence of private space 
travel. Whereas up to now leaving the 
earth’s orbit has been a government 
matter, private stakeholders are now 
setting out to conquer space. This is 
why the Foresight Team is analyzing 
potential new markets, such as 
space tourism, asteroid mining, and 
the need for new materials for the 
required spaceships. But Evonik’s 
first task is to identify further game 
changers that will affect it. 
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HIDDEN 
HEROES
In the pharmaceutical world, active ingredients play  
the main role. But in many cases, additives combined  
with smart formulations decide when, where, and  
how long a drug works and how effective it is. 

Hans Bär, Dr. Maria Montero Mirabet, and  
Dr. Brigitte Skalsky

It was an exciting, novel idea: In 1996, 
a US pharmaceutical company intro-
duced a new pain reliever on the mar-
ket. It featured an attractive mecha-
nism. The API oxycodone, an opioid 
known since 1917, was released from 

the dosage form gradually over a defined 
period of time, instead of immediately. Up 
until that point, oxycodone had significant 
drawbacks when delivered via convention-
al tablets. Although the substance itself was 
better than morphine at fighting pain, in-
creasing the dose compounded side effects 
such as constipation and nausea. 

The main concern, however, had been the 
occurrence of lethal overdoses in some cas-
es. Against this background, sustained-re-
lease tablets were developed that delivered 
the opioid steadily over several hours—with 
the intention of mitigating the complica-
tions. 

However, optimism about these new dos-
age forms declined in the early 2000s when 
an increasing number of patients were ad-
mitted to US hospitals for opioid abuse. How 
did this come about?

The drug manufacturer had developed 
and marketed the sustained-release tab-
lets as a means of alleviating post-surgical, 
bone, and muscle pain, as well as chronic  

A family named 
EUDRA...

The name EUDRA is 
derived from the 
ancient Greek for 
good or well and the 
French word dragée 
for sugar-coated 
almond and means 
roughly “good 
coating.”

EUDRAGIT®  
Range of pharmaceuti-
cal polymers 

EUDRATEC®
Range of formulation 
technologies

EUDRAGUARD®
Range of polymers for 
nutraceuticals
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Perfect timing: 
With EUDRAGIT® 
polymers, the release 
of the active ingredient 
can be controlled 
exactly via pH and 
time-dependent 
dissolution.

“Drug formulation and the controlled 
release of active ingredients involve 

considerable expertise and creativity.”
Dr. Brigitte Skalsky
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pain associated with cancer, for exam-
ple. However, some patients would drink 
a glass of whiskey or other alcoholic bev-
erages along with their prescribed drug, 
hoping the combined effects would com-
bat their acute pain even more effectively. 
Unfortunately, this habit exacerbated the 
severe side effects. The presence of alcohol 
enhanced the solubility of the formulation’s 
components, disrupting the sustained-re-
lease mechanism. As a result, the API was 
“dose dumped” and absorbed into the body 
considerably faster than intended. 

Conventional single-dose formulations 
are designed to release the API all at once. 
In such formulations, the quantity of the 
API is smaller than in sustained-release 
tablets. The latter are designed to release the 
API over a period of time ranging from sev-
eral hours to an entire day. They therefore 
contain multiple doses of the API, some-
times up to three times more than the sin-
gle dose. Consequently, if the concomitant 
consumption of alcohol disrupts the release 
control mechanism, significant overdosing 
and severe consequences may result.

Controlling the release  
of active ingredients
This phenomenon came to the attention of 
the US Food and Drug Administration (FDA) 
in 2005. Due to health concerns, the drug 
manufacturer was forced to recall the oxy-
codone product from the market. This was 
because clinical studies had proven that 
the formulation lost its controlled-release 
properties in the presence of alcohol, thus 
leading to immediate, premature release 
of the entire API dose within minutes. This 
process soon became known as alcohol-in-
duced dose dumping (ADD). 

In the following years, the FDA and some 
US governmental institutions developed 
regulations and guidelines directing phar-
maceutical companies to evaluate existing 
drugs that might be susceptible to alco-
hol-induced dose dumping. In 2012, the 
STOPP (Stop Tampering of Prescription 
Pills) Act was introduced in the USA. It re-
quired the pharmaceutical industry to take 
stronger action against prescription drug 
abuse. It also promised a defined period 
of market exclusivity to those companies 
first able to market alcohol-resistant for-
mulations of certain APIs. Those formula-
tions found to be potentially hazardous 
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were of necessity reformulated or even 
newly designed in order to reduce the risks 
when taken in conjunction with alcohol. 
The optimized oxycodone formulation was 
launched in 2010. 

This opioid painkiller example impres-
sively demonstrates how a drug’s formula-
tion can impact the safety, efficacy, approv-
al, and commercial success of a marketed 
product. Appropriate drug delivery systems 
must be designed according to the needs of 
the clinical indication and by taking specif-
ic physicochemical and biopharmaceutical 
properties of the API into account. These in-
clude attributes such as solubility, absorp-
tion, half-life, and dosing requirements as 
well as the overall therapeutic concept.

Active ingredients in the right 
place at the right time
Evonik offers a variety of formulation 
technologies, marketed under the name  
EUDRATEC®. They enable pharmaceutical 
manufacturers to achieve virtually all de-
sired drug release profiles and thus reliably 
deliver APIs to the targeted destination at 
the right time. EUDRATEC® technologies 
are based on EUDRAGIT® polymers, which 
are functional poly(meth)acrylates. De-
pending on which functional groups are at-
tached to the polymer side chains, coatings 
or matrices made of EUDRAGIT® polymers 
control drug release via pH and time-de-
pendent dissolution or permeability change.

These technologies also exploit the phys-
iological conditions of the gastrointestinal 
tract. The stomach is a particularly acidic 
environment, with pH values in the range 
of 1 to 3. Yet the further the drug travels 
down the gastrointestinal tract, the higher 
the pH becomes. At the end of the small in-

Figure 1: ADD risk decision tree

In accordance with a directive from the European Medicines Agency (EMA), which came into force 
in 2015 for controlled-release drugs, drug manufacturers must ensure that there is no risk of sudden 
alcohol-induced dose dumping. 

Innovators Generics

NO YES YES

Perform in vitro 
dissolution 

testing

If dose dumping occurs at low & 
high alcohol concentration/short 
period of time OR at low alcohol 

concentration/long period of time

Continue the for-
mulation as normal Reformulate

If dose dumping risk 
cannot be removed by 

reformulation— 
perform in vivo study

Reformulate Perform in vitro release tests in alcohol

Reformulate If dissolution  
results are similar 
to the innovation

Applicant should 
justify lack of  

clinical relevance

If dose dumping occurs at low & high 
alcohol concentration/short period of 
time OR at low alcohol concentration/

long period of time

Low risk High risk

Source: 1. EMA, Guideline on the Pharmacokinetic and Clinical Evalu-
ation of Modified-release Dosage Forms (EMA/CPMP/EWP/280/96 
Corrl), effective June 2015 (London, Feb. 2013).

The development lab in Darmstadt: Besides innovative formulation technologies, Evonik’s Health Care Business Line 
offers extensive formulation services to the pharmaceutical industry.
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formulations show sufficient resilience 
against alcohol-induced dose dumping. 
This can be demonstrated by testing the in 
vitro dissolution behavior of formulations in 
acidic hydro-alcoholic media over specified 
time periods. The test conditions are meant 
to mimic the concomitant consumption of 
beer or alcopops (5% alcohol), wine (10%), 
liquor (20%) and spirits (40%). 

Intelligent double layer against 
the influence of alcohol
EUDRATEC® ADD pellets consist of three 
parts, whereby the core contains the API 
(Fig. 2). This is surrounded by a layer of so-
dium alginate—a natural hydrocolloid typi-
cally extracted from brown algae and widely 
used in food, cosmetics, and pharmaceuti-
cals. The uppermost layer consists of a EU-
DRAGIT® film. The desired drug-release 
profile (e.g. gastro-resistant or extended 
release) determines the EUDRAGIT® poly-
mer to be implemented, its quantity, as well 
as the excipients it will be combined with. 
Usually, a large number of these pellets 

Protective shield: 
EUDRATEC® 
ADD protects 
against alcohol.

Figure 2: Reliable protection against alcohol

To protect the active ingredient against sudden release in the presence of 
alcohol, in the EUDRATEC® ADD technology it is surrounded twice: with an 
inner layer of sodium alginate and an outer layer of EUDRAGIT® polymers. 

Top coat of
EUDRAGIT®

Sodium alginate 
layer

Pellet core  
with API

testine the value is around 7. If, for example, 
a coating is made of a EUDRAGIT® polymer 
containing acidic functional groups, it will 
not dissolve in the acidic gastric juice while 
in the stomach. However, after leaving the 
stomach and entering the intestine, the pH 
value increases and triggers dissolution of 
the coating and thus drug release.

Last year, Evonik launched the technol-
ogy platform EUDRATEC® ADD. It can be 
used to develop tailored coatings that pre-
vent alcohol-induced dose dumping. With-
in the first months following introduction, 
experts from Evonik’s Health Care Business 
Line entered into discussions with sever-
al major pharmaceutical players. These are 
companies that require reformulation of 
their existing products or newly designed 
formulations in order to comply with the 
guidelines issued by the FDA and the Euro-
pean Medicines Agency (EMA) (Fig. 1). 

The directives call for manufacturers to 
confirm that enteric or sustained-release 

“We’re talking to renowned 
pharmaceutical manufacturers  
that want to use our EUDRATEC® 
ADD technology.”
Hans Bär
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are packed into a capsule or compressed 
into a tablet to provide the final dosage form.

The EUDRAGIT® layer creates a “smart 
pellet” that controls where and how the 
API is released. Yet on its own, it would dis-
solve in gastric juice when alcohol is pres-
ent, thus leading to premature release of the 
entire API dose. This is where the sodium 
alginate comes into play. Upon exposure to 
hydro-alcoholic gastric juice, the material 
swells, thereby clogging the pores that are 
formed in the EUDRAGIT® outer layer upon 
exposure to alcohol. In other words, alco-
hol triggers two opposing effects that cancel 
each other out: formation and clogging of 
pores. Consequently, these controlled-re-
lease pellets have a similar delivery pro-
file in the presence and absence of alcohol 
(Fig. 3). This results in improved drug safety 
against unintended misuse or intentional 
abuse of alcoholic drinks and medication. 

Although the EUDRATEC® ADD platform 
is not a one-size-fits-all standard solution, 
it is very versatile. Along with the supply 
of EUDRAGIT® polymers and licenses for 
EUDRATEC® ADD technology, Evonik also 
offers comprehensive formulation develop-
ment services to pharmaceutical compa-
nies. During the development of customized 
formulations, meticulous attention is given 
to specific needs, for example in terms of the 
solubility of the API and the target dissolu-
tion profile as well as the size and type of the 
final dosage form.

Deliberately slower  
stomach transit 
Within the broad EUDRATEC® portfolio, 
Evonik has created another sophisticat-
ed and innovative formulation technology 
that enables the prolongation of the gastric 
retention of drugs. It is called EUDRATEC® 
GRS (Gastro-Retentive System). When tak-
en with a meal, tablets and capsules pass 
through the stomach in two to three hours. 

“Antho
cyanins are 
absorbed 
into the 
blood 
especially 
well via the 
mucous 
membrane 
lining 
of the 
stomach. 
That’s why 
we’re using 
floating 
capsules.”
Dr. Maria Montero 
Mirabet

Better bioavailability:  
Anthocyanins from 
berry extracts remain 
longer in the stomach, 
where they are ab-
sorbed by the blood.

However, this period can decrease to just 
30 minutes if a patient has not eaten for a 
considerable time and then administers the 
medication. 

For those APIs that are highly soluble in 
the stomach and less soluble in the higher 
pH of the intestinal juices, prolonged reten-
tion of drugs in the stomach, independent 
of food consumption, can be a requirement. 
Besides that, there are also actives that are 
better absorbed into the bloodstream from 
the stomach. In both instances gastro-re-
tentive formulations will increase the speed 
and level of the therapeutic effect’s onset 
and also enhance bioavailability. The ad-
vantage of longer gastric retention can thus 
be provided for drugs that are meant to act 
locally in the stomach, e.g. those affording 
relief from reflux or eradicating the notori-
ous ulcer-forming Helicobacter pylori bacte-
rium.

In general, there are diverse methods 
of slowing or delaying a drug’s journey 
through the body by retaining it in the stom-
ach for an extended time. Medications can 
be tailored to increase adhesion to the gas-
tric mucosa (the mucous membrane lining 
the stomach). They can also be expandable, 
unfolding to dimensions in the stomach that 
make them too big to leave through the py-
lorus and enter the small intestine. Further-
more, through use of an external magnetic 
field, magnetic nanoparticles incorporated 
in tablets or capsules can be used to retain 
the medication in a desired location. These 
methods all have certain disadvantages. 
Adhesive systems are likely to cause lo-
cal irritation of the gastric epithelia cells. 
Swellable systems have an increased risk of 
unintentionally obstructing the esophagus. 
And magnetic nanoparticle formulations 
are expensive to manufacture and apply. By 

Figure 3: Stable drug dissolution profiles 

EUDRATEC® ADD enables stable release profiles 
up to an alcohol content of 40 percent— 
for example, for sustained-release formulations.

%
 M

et
op

ro
lo

l s
uc

ci
na

te
 

re
le

as
ed

 ±
 S

D

Time [h]

100

80

60

40

20

0
0 2 4 6 8 10 12

Medium 
with 40 % 

alcohol

Medium  
without alcohol

0-2 h: 0.1N HCl, 
then buffer pH 6.8

16

ELEMENTS #56   THE EVONIK INNOVATION MAGAZINE

GLOBAL CHALLENGES: DRUG FORMULATION



Figure 4: Floating capsules

Due to a gas-forming mixture and a special coat-
ing, the polymer capsule is retained in the stomach 
for longer because it floats on top of the stomach’s 
contents.

Capsule with  
API, citric acid,  

sodium 
bicarbonate

Controlled- 
release coating

Sub-coat

The experts

Dr. Brigitte Skalsky 
heads the Scientific 
Communication unit 
in the Health Care 
Business Line.  
brigitte.skalsky 
@evonik.com

Dr. Maria Montero 
Mirabet also leads 
customer projects 
related to oral drug 
delivery formulations, 
services, and technolo-
gies in the Health Care 
Business Line. 
maria.montero-mirabet 
@evonik.com

Hans Bär leads cus-
tomer projects related 
to the development 
and application of 
oral drug delivery 
formulations, services, 
and technologies in the 
Health Care Business 
Line. 
hans.baer@evonik.com

On top for longer:  
EUDRAGUARD® 
control makes capsules 
float on top of the 
stomach’s content. 
That’s why they remain 
longer in the stomach.

bioavailability increases. Laboratory tests 
in simulated gastric juice have proven the 
suitability of EUDRATEC® GRS technology 
for the enhanced efficacy and efficiency of 
HealthberryTM.

The EUDRATEC® GRS floating capsules are 
manufactured in three steps. First, the drug 
and effervescent ingredients are filled into 
a conventional capsule. Then, the capsule 
is sealed with a polymer subcoat. Lastly, a 
final coat comprising a EUDRAGIT® sus-
tained-release polymer and a pore-former 
is applied. This outer layer becomes increas-
ingly porous in gastric acid, allowing the 
API and minute quantities of carbon diox-
ide gas to escape. The released gas provides 
buoyancy, so that the capsule floats and is 
retained in the stomach. 

Stricter regulations
in some cases 
Manufacturing EUDRATEC® GRS formula-
tions is simple and does not require water. 
This innovative system is thus of great inter-
est for moisture-sensitive pharmaceutical 
or nutraceutical active substances.

The regulations governing nutraceuti-
cal excipients can be even more stringent 
than those for pharmaceuticals—simply 
because they can be ingested in great-
er quantities. Evonik’s recently launched 
EUDRAGUARD® control polymer is spe-
cifically developed and approved for use in 
nutraceuticals. Applying it in EUDRATEC® 
GRS floating capsules provides the industry 
with an entirely new system for advanced 
formulations.

As these examples show, the controlled 
and tailored release of active ingredients 
involves considerable expertise and cre-
ativity. Evonik’s new EUDRATEC® tech-
nologies draw on over 60 years of experi-
ence in the development and deployment 
of functional EUDRAGIT® polymers, deep 
market understanding, and extensive for-
mulation expertise.

comparison, the EUDRATEC® GRS approach 
from Evonik is elegant and simple: The cap-
sule floats on top of the stomach’s contents 
and thus cannot leave the stomach (Fig. 4).

The first application of EUDRATEC® GRS 
was on HealthberryTM 865. This natural 
compound marketed by Evonik has a high 
anthocyanin content, extracted from bil-
berry and blackcurrant fruits. Due to its 
antioxidant properties it provides various 
health benefits, in particular to the cardio-
vascular system. Clinical studies suggest 
that anthocyanins are most effectively ab-
sorbed into the bloodstream via the gas-
tric mucosa. Correspondingly, the longer 
they remain in the stomach, the more their 
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Medication intake
Most medications 
are taken orally: in 
the form of tablets, 
capsules, drops, 
juices, etc.

R&D expenditures

The pharmaceutical in-
dustry spends US$141.6 
billion per year on the re-
search and development 
of new drugs—five times 
as much as the defense 
and aerospace industry. 
Source: IFPMA

Controlled 
release

The way a drug 
is formulated can 
control where and 
how fast the active 
pharmaceutical 
ingredient (API) is 
released. 

The pharmaceuticals 
market

Global drug expenditures 
could rise to about US$1.3 
trillion annually by 2018. 
Growth drivers include 
market expansion in 
threshold countries, as well 
as generic drugs. 
Source: IFPMA

Highest-revenue therapeutic classes

Cancer drugs top the sales rankings of 
therapeutic agents worldwide, followed 
by diabetes and blood-pressure drugs. 
Source: Statista 2016/Evaluate
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AbbVie (US)
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7  Latin America4  Africa/Middle East

Sales / R&D expenditures 
in billion US$

 Sales
 R&D expenditures

1
2
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4
5
 
6 
 

Administration
Release of the active ingredient in 
the gastrointestinal tract
Absorption of the active ingredient 
in the bloodstream
Distribution in the body
Metabolization primarily in the 
liver 
Elimination

43.1

7.7

42.5

8.5

38.7

35.2

8.5

6.6

34.932.229.9

23.322.7

27.1

5.63.0

6.8

5.63.6

4.7

The pharmaceutical 
industry

1 

2

3

45

6

Path through the body

Drugs taken orally must pass through 
the gastrointestinal tract on their way 
to the target organ. 

The pharmaceutical industry is regarded as one of the strongest research sectors and is the 
source of life-saving drugs. In addition, the pharmaceutical industry is a key sector of the 
world economy and an important target market for Evonik products. A look at sales and 

expenditures, leading companies and markets, therapeutic classes, and dosage forms.
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The leading companies

The largest pharmaceutical companies 
in the world based on sales, and their 

R&D expenditures in 2015. 
Source: EvaluatePharma 2016

Drug expenditures  
by region

North America, Asia/
Australia and Europe 
make up the largest 
percentage of global 
drug expenditures. 

2013, data in %
Source: IFPMA

19

ELEMENTS #56   THE EVONIK INNOVATION MAGAZINEELEMENTS #56   THE EVONIK INNOVATION MAGAZINE

GLOBAL CHALLENGES: PHARMACEUTICALSGLOBAL CHALLENGES: PHARMACEUTICALS



NEW FLUIDS 
UPGRADE WASTE HEAT

Numerous Evonik plants generate waste heat at temperatures of 80°C to 200°C, 
and this energy can be converted into electricity. Evonik has developed new 

fluids for ORC technology that make utilization of low-caloric 
waste heat more efficient and ecological. 

The core of the ORC plant: a reciprocating engine, where the expansion of the organic working medium drives the electrical generator.
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Dr.-Ing. Laura Grundemann

sponsored by the German Federal Ministry 
for Economic Affairs and Energy to study 
two major questions surrounding the use of 
low-caloric heat. What potential is there for 
using reciprocating engines as expanders, 
instead of commonly used turbines? Tur-
bines are ideal only within a narrow oper-
ating range; this makes them significantly 
less efficient when operated under partial 
load conditions and fluctuating waste-gas 
flows. Engines, on the other hand, are easier 
to adjust and thus can be adapted to partial 
load conditions.

The second question: What properties do 
fluid media need to have if they are to make 
efficient use of cooler waste-heat flows? In 
the past, ORC research has largely focused 
on the right way to construct a plant for a 
given application, generally neglecting 
questions of fluid optimization. The circu-
lating fluid, however, has a critical influence 
on the effectiveness and thus the efficiency 
of the overall process. For the process to be 
highly effective, the fluid has to be perfect-
ly matched to condensation and waste-heat 
temperatures. In addition, it must not be 
toxic, flammable, or corrosive, and it should 
have very little impact on the environment 
and the climate. 

The search for better  
heat-exchange media
A key characteristic that distinguishes one 
fluid from another is the condition of the 
vapor after expansion. For traditional ORC 
applications with turbines, the fluid must 
undergo dry expansion in order to prevent 
damage to the turbine blades caused by 
droplets of liquid. Reciprocating expansion 
engines, on the other hand, can use wet 
media. In these systems, the vapor is only 
slightly superheated after expansion—the 
fluid expands into the wet vapor range. This 
eliminates the need for additional cooling, 
and that, in turn, simplifies the ORC pro-
cess. The third group consists of what are 
known as isentropic fluids—materials hall-
marked by the fact that their entropy re-
mains virtually constant during expansion, 
even when temperatures fluctuate.

Working with the support of the compa-
ny’s Process Engineering department, a Ph
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The circulating fluid has a critical  
influence on the effectiveness and thus 
the efficiency of the overall process. Waste heat is not a 

worthless by-prod-
uct. In many in-
stances, its use 
makes economic 
sense and helps pro-

tect our climate. The chemical industry is a 
pioneer in this area. Sites with integrated 
production networks, such as those oper-
ated by Evonik, have long been strategical-
ly integrating and thus using waste-heat 
flows ranging in temperature from 200°C to 
450°C. One way of doing this is by running 
hot and relatively cool processes in series so 
that as little heat as possible ultimately es-
capes. 

For waste heat flows that cannot be inte-
grated, organic Rankine cycle (ORC) tech-
nology allows us to make use of that heat by 
converting it into electricity. ORC is analo-
gous to the familiar steam cycle used in coal 
plants, except that in this case the water is 
replaced by an organic fluid that evaporates 
at lower temperatures, giving it superior 
thermodynamic properties. 

Typical ORC heat-transfer fluids include 
ethanol, silicone fluids, and coolants. The 
first step is to use the waste-heat flow to 
evaporate the fluid, allowing it to pass into 
an expander designed as an engine or tur-
bine. Here the gas expands under reduced 
pressure, after which it is fed into a con-
denser, compressed to a higher pressure, 
and then evaporated once again.

Electricity from  
“cool” waste heat
In 2013, an ORC system went on stream at 
Evonik’s Worms site as a demo plant. Made 
by DeVeTec, the unit generates electricity 
from previously unutilized waste heat from 
a sulfuric acid plant. The heat source in this 
case is cool air—still roughly 350°C—from 
the catalytic reactor in the acid hydrolysis 
plant. The plant frequently operates in the 
partial load range, and the flow of hot air 
can vary greatly. This is what made this site 
a good candidate for determining how an 
ORC system might work when waste-gas 
streams are not continuous. 

It was also the first time that a reciprocat-
ing engine had been used as an expander. 
Tests show that the medium could be reli-
ably liquefied without seriously compro-
mising usable electric power—even when 
external temperatures were high. Making 
cost-effective use of low-caloric waste heat, 
i.e. at temperatures below 200°C, is more 
difficult, however. In these cases, the ener-
gy content of the heat source is low, making 
cost-effective, efficient utilization no easy 
task. At the same time, however, there is 
considerable demand in the chemical in-
dustry for cost-effective, ecologically sound 
use of low-energy waste heat.

Evonik and DeVeTec have been working 
together as part of the joint ORCent project 
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The ORC cycle

ORC plants convert waste heat into electricity, 
using an organic working medium. The working 
medium is evaporated (3-4), depressurized in 
an expander (4-5), transferred to a condenser 
(5-1), compressed to a higher pressure (1-2), and 
evaporated again. 

Thermodynamic behavior of  
organic ORC heat-transfer fluids

The expansion phase (4–5) for a dry fluid 
produces superheated steam at a temperature 
above the condensation temperature—the steam 
is therefore dry. For wet and isentropic fluids, 
the vapor is only slightly or not at all superheated 
following expansion; this results in the formation 
of liquid droplets. 
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The expert

Dr.-Ing. Laura 
Grundemann worked 
at Creavis as project 
manager for the 
ORCent project. 

laura.grundemann 
@evonik.com

team from Creavis, Evonik’s strategic in-
novation unit, conducted a comprehensive 
search for new media to make the process as 
effective as possible. The team compiled and 
evaluated potential candidates from patent 
and literature searches and from major ma-
terial databases such as the Dortmund Data 
Bank. They then filtered these candidates 
according to their own data profile. The pool 
also included potentially suitable materi-
als from the product portfolios of multiple 
Evonik business lines. 

In order to assess the suitability of a can-
didate, the team generated a model of the 
cyclical process using the Aspen Plus sim-
ulation tool. The developers used the results 
to determine the thermal effectiveness of 
roughly 200 alternatives, varying the max-
imum evaporator temperature between 
100°C and 250°C. The simulations showed 
that a number of materials were significant-
ly more effective at low operating tempera-
tures than ethanol, the material used as a 
comparison. 

A key factor in the ORC process other than 
effectiveness is the long-term stability of 
the heat-exchange medium. To address that 
parameter, the team of developers selected a 
total of nine alternatives that performed ex-
ceptionally well during the simulation and 
subjected them to practical testing. Process 
engineers at the Hanau site used a variety of 
test methods to study the thermal and long-
term stability of the fluids. At the end of this 
selection process, only two isentropic fluids 
remained. These were hallmarked by good 
long-term stability at 150°C, tolerable cor-
rosiveness, and an exceptionally high level 
of thermal effectiveness.

More effective,  
less CO2 
One of the two new fluids was tested at tem-
peratures ranging from 130°C to 150°C on the 
ORC test stand maintained by partner De-
VeTec. The results were good: The new fluids 
were twice as effective in the temperature 
range under investigation as the ethanol 
control medium, and the engine performed 
significantly better. 

The CO2 footprint calculated for the new 
medium was also positive. Although man-
ufacturing and raw material production for 
the new fluid require more energy than is 
the case with ethanol, the increase in ef-
fectiveness significantly improves the elec-
tricity yield from the same amount of waste 
heat. As a result, CO2 savings are greater 
with the new fluid than in conventional 
electricity production. The CO2 calculations 
were based on a 250 kW plant, a service life 
of ten years, and 8,000 annual operating 
hours. 

The Utilities & Waste Management Busi-
ness Line within Technology & Infrastruc-
ture will assume responsibility for the 
system in Worms and will select the most 
suitable location within the Group for its 
continued operation. The company plans 

The new 
fluid 
improves 
electricity 
yield and 
reduces 
CO2 
emissions.

This container in 
Worms houses the 
ORC plant.to determine whether the potential of ORC 

technology could be more effectively ex-
ploited by coupling it with other waste-heat 
utilization processes.

After years of research, the results 
demonstrate that ORC technology can make 
efficient use of waste heat from chemical 
plants and thus is an important component 
of the Group’s comprehensive energy and 
load-management concept. 

In implementing this concept—which ap-
plies to all of the company’s sites in Germa-
ny—Evonik is not relying on just one type of 
plant technology. Instead, the company in-
tends to study all of the technologies avail-
able on the market to determine whether 
they are suitable for energy and waste-heat 
utilization and to adapt them to the specific 
demands of sites with integrated produc-
tion networks. The company’s aim here is to 
make flexible use of waste-heat flows, offset 
its own consumption peaks, and put itself 
in the best possible position for meeting 
the challenges of a highly volatile energy 
market. 
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More value in the pipeline ➜Growth at Health Care ➜ Powder for 3D printing ➜

E vonik has signed a purchase 
agreement for acquisition 

of the probiotics business of the 
Spanish company NOREL, a 
global supplier of animal feed 
ingredients. The agreement 
sees Evonik acquiring NOREL’s 
probiotics product portfolio as 
well as the company’s site in 
León (Spain). The business will 
be integrated into Evonik’s An-
imal Nutrition Business Line. 

Evonik is currently ex-
panding its portfolio of sus-
tainable and healthy solutions 
in the field of animal nutrition 
and striving to provide innova-
tive solutions for antibiotic-free 
livestock management. In this 
area, probiotics play a key role. 
They are living microorganisms 
and have a positive effect on the 
gastroenteric systems of ani-
mals, as scientific studies have 

PROBIOTICS  
INSTEAD OF  
ANTIBIOTICS  

shown. In particular, they 
play a key role in maintaining 
the gut health of animals and 
have the potential of making 
the usage of antibiotics in 
livestock farming redundant. 
However, the full benefits of 
probiotics as well as their po-
tential positive impact in other 
health areas have not yet been 
fully exploited.

The NOREL product range 
comprises a series of probiotic 
products that have been scien-
tifically proven to be effective 
in the areas of poultry and 
pig farming and aquaculture, 
including such products as 
Ecobiol and Fecinor. NOREL’s 
probiotics business gives  
Evonik access to this product 
range and to more than 20 
markets including the Europe-
an market.

Evonik is acquiring NOREL’s probiotics business, 
thus obtaining access to interesting products and 
markets. Evonik’s goal is to further assess the 
potential of probiotics for animal nutrition. 
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Biotech company 
acquired

Evonik has acquired Trans-
ferra Nanosciences, Inc., a 

biotechnology company based 
in Burnaby close to Vancouver 
(Canada). Transferra, formerly 
known as Northern Lipids Inc., 
is a Contract Development and 
Manufacturing Organization 
(CDMO) that provides services 
as well as products to biotech-
nology companies engaged in 
the development of pharma-
ceutical products, using the 
company’s unique expertise 
in liposomal drug delivery 
systems. 

The acquisition allows 
Evonik to further expand the 
portfolio of its Heath Care 

Business Line in the area of 
parenteral drug delivery tech-
nologies and services. “We can 
now support our customers 
in the most important areas 
of complex injectable drug 
formulation technologies for 
the benefit of our customers 
and the patients alike,” says Dr. 
Jean-Luc Herbeaux, head of the 
Health Care Business Line at 
Evonik.

Aiming for a record 
with Evonik 

U sing technologies and 
materials from Evonik, 

the German-Danish sailing 
team TeamGaebler intends 
to build the world’s fastest 
all-round two-person sailing 
boat. The boat, which is named 
the SpeedFoiler™, belongs to 
the latest generation of foiling 
catamarans. The extreme light 
weight and the innovative 
design of the sails, hull, and at-
tachments allow these boats to 
sail at high speeds barely above 
the water’s surface. 

Evonik offers a broad portfolio 
of composite and raw mate-
rials. These are sold under the 
brand names VESTAMIN®, 
VESTANAT®, NANOPOX® and 
ROHACELL®, for example. Such 
composite applications can be 
processed in parts of the fiber, 
in the plastic matrix and the 
foam core. With various raw 
materials and additives from 
Evonik, composites are incred-
ibly stable despite their light 
weight.

2015 Sustainability 
Report

Evonik already generates 
around half of its sales with 

products for resource-efficient 
applications. That is shown in 
the Sustainability Report 2015, 
which was published recently.

In 2015, Evonik achieved 
a reduction of 3 percentage 
points in specific greenhouse 
gas emissions and specific 
water intake. In the area of 
occupational safety, accident 
frequency in the reporting year 
was 1.0, which was again below 
the Group’s self-imposed target 
of 1.3. This parameter shows 
the number of accidents in the 
workplace involving Evonik 
employees and contractors’ 
employees under Evonik’s 
direct supervision resulting in 
absence from work per 1 mil-
lion working hours.

Evonik is also well posi-
tioned in important ratings and 
rankings. For example, in 2016 
the company was included in 
the Sustainability Yearbook 
published by RobecoSAM as 
a Sustainability Leader with 
the distinction “Silver Class”—
placing Evonik among the 
top ten of the approximately 
70 chemical companies rated 
worldwide.

www.evonik.com/ 
responsibility. 

Storing  
renewable energy

Through its strategic inno-
vation unit Creavis, Evonik 

is participating in the Koper-
nikus Initiative started by the 
BMBF (the German Federal 
Ministry of Education and Re-
search) to develop technologies 
for the transition to renewable 
energy sources. Creavis is 
conducting research into the 
storage of excess power (Pow-
er-to-X), in which a total of 62 
partners are participating.

The partners plan to jointly 
work out the commercial-scale 
prerequisites for storing more 
than 90 percent of the sur-
plus energy from renewables. 
Power-to-X technologies will 
allow the use of energy from 
renewable sources to electro-
chemically generate hydro-
gen, carbon monoxide, and 
synthesis gas and to convert 
these to various other products. 
Along with Siemens, Evonik is 
following the approach of using 
energy to reduce CO2 to CO, 
which is then further reacted 
biotechnologically by gas fer-
mentation.

New additives for 
printing inks

TEGO® Rad 2800 is a new re-
lease additive for printing 

inks and varnishes. The new 
product displays the high-
est release effect in Evonik’s 
Rad portfolio and thus takes a 
further step toward completing 
the range of radiation-curing 
glide and release additives. 
TEGO® Rad 2800 has a pro-
nounced silicone character, 
combining strong hydropho-

bing properties with optimum 
system compatibility. 

The Rad portfolio from 
Evonik is unique because the 
additives can be crosslinked 
into the coating; the resulting 
glide and release effects are 
particularly durable. With con-
ventional additives, the release 
effect is markedly weaker and 
less permanent because the 
additives are not bound into the 
coating.

Fifth essential  
amino acid

W ith L-valine (ValA-
MINO®) Evonik has 

launched the fifth essential 
amino acid for animal nutrition 
in the company’s portfolio. It 

will make pig and poultry feed 
more efficient and sustainable. 

L-valine is needed for 
protein biosynthesis in the or-
ganisms of animals and forms 
part of all important proteins. 
The low valine content of plant-
based raw feed materials fre-
quently limits the utilization of 
other protein building blocks. 
Valine is the fifth limiting ami-
no acid in pigs and the fourth in 
poultry. 

The addition of specific 
amino acids makes it possible 
to further reduce the crude 
protein content of feed with-
out any loss of animal growth 
performance. This lowers feed 
costs and conserves natural 
resources in agricultural feed 
production. This in turn reduc-
es land use, greenhouse gas 
emissions, and potential eutro-
phication and acidification. 

The Gäbler German-Danish sailing 
team on its catamaran.

The release effect in the test: The 
adhesive strip can be easily dissolved 
and leaves no residue.

L-valine is especially used in the feed 
for pigs and poultry. 

Production of parenteral drugs at 
the Evonik facility in Birmingham 
(Alabama, USA).

24

CompanyNews

ELEMENTS #56   THE EVONIK INNOVATION MAGAZINE

http://www.evonik.com/responsibility
http://www.evonik.com/responsibility


    

the brand names DuraMem® 
and PuraMem®, which can be 
used for the efficient recovery 
of homogeneous catalysts, 
solvent recycling, or gentle 
processing of natural oils. The 
membrane technology offers 
the advantages of lower energy 
consumption, higher yield, and 
particularly high separation 
precision.

In the new plant, thin 
membrane films are coated 
with special silicone or oth-
er materials. The resulting 
composite membranes are then 
turned into solvent-resistant or 
gas-tight spiral-wound mod-
ules in a further production 
process. The corresponding 
silicone coating, also manufac-
tured by Evonik, is a key factor 
for the separation properties of 
the membrane. 

Biosurfactant  
wins award

E vonik’s Household Care 
Business Line was hon-

ored with the 2016 Bio-Based 
Material of the Year award. The 
award was presented at the 
International Conference on 
Bio-Based Materials in rec-
ognition of the outstanding 
properties of the REWOFERM® 
SL 446 biosurfactant.

REWOFERM® SL 446 is 
a novel biosurfactant that 
Evonik manufactures from 
sophorolipids using biotech 
methods. The reasons given for 
the award highlighted the fact 
that REWOFERM® SL 446 is 
100% bio-based, has excellent 
cleaning properties in addition 
to an outstanding toxicologi-
cal and ecological profile, and 
is completely biodegradable. 
Each year, the nova Institute 
for Ecology and Innovation in 
Hürth, Germany, recogniz-
es the three most innovative 
materials in the bio-based 
economy. 

ment in the binding qualities 
of carbon fibers and cement, 
thereby creating an important 
basis for the future of this kind 
of reinforced concrete. The 
experts from Evonik, together 
with their partners from Bau-
haus University Weimar and 
Deuna Zement GmbH (Dyck-
erhoff AG—part of the Buzzi 
Unicem Group), are working 
on developing a coating that 
will serve as a bonding agent 
between the carbon fibers and 
the concrete. This could bring 
about a sixfold increase in the 
carrying capacity of the con-
crete while reducing its weight 
fourfold.

Guest professorship 
for Ulrich Küsthardt

J iao Tong University in 
Shanghai, a long-standing 

strategic partner of Evonik, has 
presented Chief Innovation Of-
ficer Dr. Ulrich Küsthardt with 
a guest professorship. 

“Linking our company with 
universities is a key element 
of our innovation strategy,” 
says Küsthardt. “I’m therefore 
extremely delighted about this 
title, which serves to under-
line the excellent collaboration 

we have enjoyed so far with 
Shanghai Jiao Tong University 
(SJTU).” As a guest professor, 
Dr. Küsthardt will hold lectures 
at the university in the future. 

New membrane 
coating facility

Evonik has started operating 
a plant to coat membranes 

for use in organic solvent nano-
filtration and gas separation 
at its Marl site in Germany. 
The Group sells hydrophobic 
polyimide membranes under 

Working on tomor-
row’s concrete

W ithin the project Carbon 
Concrete Composite 

(C3), Evonik’s Interface & 
Performance Business Line 
is working on carbon-rein-
forced concrete. Whereas today 
steel is being used to reinforce 

concrete, carbon fibers will be 
used tomorrow. In Germany’s 
largest construction research 
project more than 130 part-
ners from research, industries, 
and associations have come 
together. 

In the first phase of the 
project, which is scheduled to 
run until 2018, the Interface & 
Performance Business Line is 
working on a decisive improve-

ENGAGEMENT  
IN 3D PRINTING

Evonik is driving forward its commitment to 
the 3D printing market. It will participate in HP 

Inc.’s Open Platform program and introduce 
new polyamide 12-based powders on the 

market for HP Multi Jet Fusion™ technology. 
For many years, Evonik has been developing 

special polymer materials that enable the 
industrial manufacture of high-tech compo-
nents in 3D printing. As a result of its active 

participation in HP’s Open Materials program, 
Evonik expects to see further development 

in additive manufacturing technologies in the 
direction of the large-scale production of com-
ponents such as those used in the automotive 
and aircraft industries. Therefore, the Group 

intends to launch special polyamide 12-based 
powders for this innovative 3D printing 

technology in HP’s Open Platform program.
“HP’s technology opens up new 3D printing 

applications and, in doing so, creates the basis 
for researching new materials for the future,” 

says Dr. Matthias Kottenhahn, head of Evonik’s 
High Performance Polymers Business Line. Dr. Ulrich Küsthardt (left) and the 

President of Shanghai Jiao Tong 
University, Prof. Jie Zhang.

The new thin-film composites plant 
in Marl (Germany).

Components manufactured with HP Inc.’s Multi Jet 
Fusion™ 3D printing technology.
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VALUE OF  
INNOVATION PIPELINE 

INCREASED

O ur innovation campaign 
is bearing fruit,” said 

Klaus Engel, Chairman of the 
Executive Board of Evonik 
Industries. “The constant flow 
of new products, applications, 
and business models is a major 
driver of profitable growth 
at Evonik. Innovations are to 
make an even larger contribu-
tion to sales and profit going 
forward.” In the medium term, 
the Group aims for products 
and applications developed in 
the past five years to account 
for over 16 percent of sales. 
Currently, these constitute 
around 10 percent of sales. 

“It’s an ambitious goal,” 
said Evonik Chief Innovation 
Officer Ulrich Küsthardt, “and 
we have taken additional steps 

in order to meet it.” Evonik has 
brought its innovation port-
folio into focus, redefined its 
growth fields, and taken the 
development of its innovation 
culture still further. Küsthardt 
said, “We have a total of six 
growth fields, which we expect 
to contribute over €1 billion 
in additional sales by the year 
2025.” These fields are in highly 
attractive markets where 
Evonik can offer new products 
and solutions in line with its 
core competencies. Examples 
here include sustainable nutri-
tion, healthcare solutions, and 
cosmetic solutions. 

Reorganizing these growth 
fields goes hand in hand with 
focusing on the innovation 
portfolio. The streamlined 

innovation portfolio now 
includes a more significant 
portion of larger innovation 
projects, as well as those to be 
carried out over the medium 
and long terms. This will allow 
the company to make more 
efficient use of resources. Idea 
competitions and fostering en-
trepreneurship are additional 
ways of improving the culture 
of innovation. 

The planned acquisition of 
the specialty additives busi-
ness (the Performance Mate-
rials Division) of US-based Air 
Products is likewise expected 
to strengthen Evonik’s innova-
tive power in the field of spe-
cialty additives. Air Products’ 
specialty additives business 
employs excellent R&D person-

nel and maintains a powerful 
R&D pipeline. 

“We want to become one of 
the most innovative companies 
in the world,” said Küsthardt, 
underscoring the ambitions of 
Evonik as a specialty chemicals 
company. According to a Forsa 
survey, nearly 50 percent of 
those surveyed trust Evonik to 
meet this goal over the medium 
term. Over 75 percent of those 
surveyed regard Evonik as an 
innovative company. Early this 
year, Evonik contracted Forsa, 
an independent opinion re-
search institute, to conduct the 
survey among selected target 
groups such as customers, in-
vestors, politicians, scientists, 
and employees. 

Last year Evonik increased the value of its innovation pipeline 
by half a billion euros. This now places the value of the 

pipeline in the lower single-digit billion euro range—a figure 
that is expected to continue growing over the next few years.

1 %
Not innovative at all

15 %
Less innovative

6 %
Don’t know/ 

no reply

How innovative 
is Evonik, in your 

view?

14 %
Very innovative

64 %
Innovative

CompanyNews
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“THERE’S 
NO LACK OF 
AMBITION 
HERE.”
Prof. Wolfgang Herrmann, 
president of TU München, talks 
about young academics, gaps in 
modern education, and the pitfalls 
of university entrepreneurship. 

Prof. Wolfgang 
Herrmann has been 
the President of 
Technische Universität 
München since 1995 
and is also a member 
of the Supervisory 
Board of Evonik 
Industries AG.

T op performance is achieved 
only by a top team—and that’s 
why Evonik has a strong in-
terest in qualified specialists. 
Prof. Wolfgang Herrmann, 
who himself has a doctor-

ate in chemistry and is the President of TU 
München, describes the tertiary education 
of chemists and their appropriateness for a 
career in industry. 

Professor Herrmann, we hear a lot 
of complaints about the quality of 
the next generation of scientists and 
engineers. Are you complaining too?
Wolfgang Herrmann: (laughs) If it were up 
to me, all of our chemistry students would 
have to be able to play the piano too. But 
seriously: Today’s young people are more 
mobile than ever, and they’re not lacking in 
ambition either. 

You yourself play organ in Munich’s 
Symphonisches Ensemble. Doesn’t 
your work in science management 
keep you busy enough?
Chemistry is a tough field that demands a 
lot of you—and that can easily tempt peo-
ple into becoming highly specialized. That 
makes taking time out to catch your breath 
all the more important. 

You warn about the hazards of 
becoming overly specialized. Isn’t 
chemistry interdisciplinary enough?
Quite the opposite. 
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Technische Universität München (TUM) is currently educating nearly 40,000 students, about 2,000 of them in the Chemistry department.
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What is your concern, then?
At German universities, we provide a rig-
orous education geared toward modern 
research and instill the scientific spirit in 
our students. We fall short, though, when 
it comes to knowledge going beyond their 
specific fields. 

For instance?
Like the ABCs of intellectual property law, 
business and labor law, leadership, and team 
spirit. And how interest groups function 
within the economy: employers, unions, 
associations, etc. We don’t even give our 
young graduates an inkling of those areas, 
even though they’re becoming increasing-
ly important aspects of working within a 
global context. 

Why is that?
As a field dedicated to highly skilled “in-
tellectual labor,” chemistry had to spe-
cialize at an early point in its history. This 
caused broader knowledge to simply fall by 
the wayside. Even just 30 years ago, for in-
stance, challenges such as environmental 
chemistry were regarded with suspicion. 
But there has been a shift in our perspec-
tive since that time. “Green chemistry” is 
now fully accepted as the guiding principle 
underlying our work. Our environmental 
technologies lead the world. We German 
chemists might be slower sometimes, but 
we’re better and we work with an eye on the 
long term. And now industrial biotechnolo-
gy is coming up on the horizon.

Is big data an issue in education? 
Not as much as it should be. University stu-
dents are going to have to learn how to deal 
with the massive amounts of data generated 
by NMR spectroscopy, X-ray analyses, neu-
tron diffraction, and theoretical chemistry. 
Big data is the driving force behind tomor-
row’s technological advances. 

What can universities do to unite 
theory and practice?
We can work with industry—not as an ex-
tended lab bench, but as equals. When I was 
a young lecturer, that kind of relationship 
was more the exception than the rule. In to-
day’s culture of cooperation, industry seeks 
out those scientists who not only demon-
strate exceptional competence in a specific 
field but also have an interest in practical 
applications. We worked for over 15 years 
with the former Ruhrchemie, for instance, 
on a two-phase catalyst system for hydro-
formylation. That was a highly productive 
relationship. We’ve learned from industry 
too, and moved beyond our old-school text-
book knowledge. 

How has globalization changed the 
way we educate chemists?
The world’s scientific center of gravity is 
shifting toward Asia. The Chinese, for in-
stance, are no longer imitating others, as one 

study at the TUM has shown—their research 
efforts are bearing fruits of their own. China 
is already ranked fourth in terms of patent 
registrations after the US, Japan, and Ger-
many. That makes it important for us to be 
more sensitive to the value of intellectual 
property. We have a lot of catching up to do. 
When I was a student—in the late 1960s—
patent law wasn’t even an issue. 

And now?
New knowledge that could potentially ad-
vance science needs to be protected at uni-
versities too. Distinguishing themselves by 
publishing in top-ranked journals is both 
important and the right course of action 
for our scientists. But that doesn’t mean we 
shouldn’t be patenting the technologies at 
the heart of the papers we submit. A lot of 
scientists aren’t inclined to do this, how-
ever, because the financial incentive seems 
too small relative to the work involved. 
That’s why universities themselves need 
to take an active role. We need a scouting 
system that channels the proper techni-
cal expertise—we need to review ongoing 
research to determine whether the results 
merit protection. That requires experienced 
experts who understand both sides, and this 
is where I see an interesting model for Ger-
man industry as a whole. But we need state 
support for that to happen.

What might that look like?
The government updated employee inven-
tion legislation 15 years ago and regulated 
the conflict between labor law and intellec-
tual property law as it applies to inventions 
by university employees, for instance. A 
few universities may indeed have a handle 
on patent protection procedures. But what 
about licensing? Or even defending patent 
rights? Legal disputes can often last years 
and cost millions—we don’t have the bud-
gets for that, which makes us easy prey for 
patent infringers! The state hasn’t given that 
any thought.

What is the status of university spin-
off companies?
That’s a similar problem: You invent some-
thing, and people are interested. So you 
spin off a company, and the university is on 
board—usually owning a share in propor-

“At university we 
fall short when it 

comes to knowledge 
going beyond the 

specific fields.”

700
companies have been 
founded since 1990 
as a result of TUM 
projects, most of  
them in IT.

Employer 
Branding: Clear 
positioning, 
successful 
networking

As one of the world’s 
leading specialty 
chemicals companies, 
Evonik offers talent-
ed young chemists 
and engineers a 
wealth of career 
opportunities. 

“To attract and retain 
the best people for 
Evonik we need a 
credible employer 
brand that comes 
alive,” says Thomas 
Wessel, Chief Human 
Resources Officer 
of Evonik Indus-
tries. Defining this 
clearly and making 
Evonik known as an 
attractive employer 
inside and outside the 
company is the job of 
Employer Branding. 

With its promise 
“Exploring oppor-
tunities. Growing 
together.” Evonik 
encourages current 
and potential em-
ployees to help shape 
their career paths, 
to remain curious, 
and to grow through 
challenges. 

The Employer 
Branding department 
initiates contact 
with young talents 
through workshops 
and information 
sessions at universi-
ties and career fairs 
and through social 
media and forges 
links to the other 
departments in the 
company. 
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Are your lecture halls filled with 
potential entrepreneurs? 
The younger generation definitely marches to 
the beat of a more entrepreneurial drummer 
than mine did. When I was a student, I want-
ed to be a plant manager at a chemical plant. 
Very few people gave any thought to starting 
their own company back then. Fortunately, 
that has changed. TUM projects have spun 
off around 700 companies since 1990, most of 
which, admittedly, are in IT, which requires 
less investment. We have some catching up 
to do in chemistry. That’s one of my dreams: 
that we could spin off even more companies 
in chemistry.

AMSilk is a well-known example…
Exactly. Thomas Scheibel and his team at 
the TUM developed a biotech method for 
precisely replicating natural spider silk—a 

tion to the value of the company’s patent 
portfolio. Everything works out, the mar-
ket seems ready, the outlook is good—so 
you start financing talks. But the university 
doesn’t have any money for the venture, so 
it has to reduce its share. That doesn’t exact-
ly have a motivating effect on universities. 
A court of arbitration recently awarded the 
TUM €1.5 million. Despite the possibility 
that we might not win, we risked the hefty 
legal fees in a spirit of entrepreneurship. Af-
ter all, we wanted to demonstrate that the 
university can stand up for itself. 

Aren’t there any associated  
venture capital firms?
UnternehmerTUM GmbH, TUM’s innova-
tion and business incubator, gives us ven-
ture capital, for instance, but we’ve got some 
catching up to do there across the board.

material that is exceptionally strong and 
elastic, and that could be used in a number 
of interesting applications. The project re-
sulted in AMSilk, and the university is a part 
owner, because the patents belong to us. 

You’re seeing entrepreneurial 
ambitions. But at the same time, 
“Generation Y” is saying that their 
work-life balance is very important. 
Do those two things go together?
If you have an entrepreneurial spirit, you 
can also do a better job of creating a life out-
side of work. I don’t see any contradiction 
there. There are, of course, growing num-
bers of young scientists who aren’t going to 
just adapt to industrial or scientific struc-
tures—they want to develop their own busi-
ness ideas. The university needs to foster 
that. And when that results in interesting 
niches for innovative products, processes, 
and services, and new partnerships for big 
companies, that’s ultimately in the best in-
terests of industry too. 

In 2001, TUM became the first German 
university to establish a branch campus 
in Asia. How has that worked out?
Singapore has helped foster our interna-
tional mindset—one in every five of our 
chemistry students is from abroad. The 
chemical industry has played a critical role 
in making TUM Asia Pte. Ltd. a reality—“In-
dustrial Chemistry” was the first course 
there that I participated in. Our master’s 
programs there continue to produce grad-
uates from Asia who then go on to work for 
Evonik, Wacker, Clariant, BASF, and other 
companies. 

Is Germany attractive to  
non-German-speaking students?
At most German universities, there’s not 
much you can do in English. That’s why 
we’re in favor of holding all of our masters 
courses in English. The German Language 
Association (VDS) jumped on that by nam-
ing me their “Language Abuser of the Year” 
for 2015. What an honor! 

What else do you need? 
We offer the same range of services as good 
American universities do. Despite that, ex-
cellent students from all over the world con-
tinue to flock to top English-speaking uni-
versities, where they pay a lot of money for 
their education. All of our universities need to 
promote themselves with fee-based services: 
degree programs in English, places to live, 
and, of course, intensive German study. Un-
fortunately, our politicians ignore the ines-
capable correlation between the quality and 
the cost of a competitive university degree. 

“The young generation is clearly more 
entrepreneurially inclined. When I was a student, 
few thought about establishing a company.”

Prof. Wolfgang 
Herrmann was awarded 

the title of University 
President of the Year by 
the German Association 
of University Professors 

and Lecturers in 2012.
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Dr. Ronny Sondjaja in 
Evonik ś performance 
testing lab for oil 
additives in Darmstadt 
(Germany).
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Singapore, the United States, or Germany—a company with global operations 
offers many opportunities for an international career. Dr. Ronny Sondjaja 
seized on these, and his journey is still ongoing.

Intercontinentally
DR. RONNY SONDJAJA

Even as a boy, Dr. Ronny Sondjaja 
dreamed of living abroad. This 
Indonesian native now works 
in Germany as a global product 
manager in the Oil Additives 
Business Line, where he markets 

and manages the product portfolio of VIS-
COPLEX® lubricant viscosity index improv-
ers and VISCOBASE® high-performance 
base fluids for driveline/transmission ap-
plications. 

“The Oil Additives Business Line deliv-
ers energy-efficient formulation solutions 
through our high-performance additives 
for automotive and industrial lubricants, 
hydraulic fluids, fuels, and refinery pro-
cessing,” Sondjaja explains. “These addi-
tives are based on our proprietary polymer 
architectures that optimize the viscosity/
temperature relationship by reducing the 
viscosity at low temperatures while main-
taining the viscosity at high temperatures 
to avoid wear and fatigue. That ability, in 
turn, makes engines and transmissions 
more energy-efficient and improves the 
overall fuel economy of the automobile or 
machine.” Sondjaja’s fascination with these 
technologies is not the only reason he feels 
good about his work at Oil Additives. An in-
ternational working atmosphere prevails in 
Building A45 in Darmstadt: His colleagues 
in Strategic Marketing represent three dif-
ferent continents—in his hall alone—and 
therefore English is the official language. 

Exploiting international  
opportunities
“An international atmosphere has always 
been important to me. I always told my 
parents that before long I’d be living in Sin-
gapore, the USA or Germany,” the product 
manager recalls. Yet he could never bring 
himself to settle on just one of those coun-
tries. So after earning his bachelor’s degree 
in chemical engineering in his home city of 
Bandung, he decided to pursue a master’s 
degree program operated jointly by the Na-
tional University of Singapore and the Tech-
nical University of Munich. “Two countries 
out of three in one program—pretty much 
my international dream come true,” he says.

Sondjaja spent half of the 18-month in-
dustrial chemistry program in Singapore 
and the other half in Burghausen (Germa-
ny). He was not disappointed. The cultural 

“I appreciate the technologies and  
the international atmosphere 
at Oil Additives.”
Dr. Ronny Sondjaja

differences between the West and Asia fas-
cinated him so much that when he decid-
ed to pursue a Ph.D. he once again applied 
for an international program—one offered 
jointly by the University of Singapore and 
the Massachusetts Institute of Technolo-
gy. He spent a total of four years pursuing 
his doctorate in molecular engineering at 
the two universities, working with a re-
search group investigating how magnetic 
nanoparticles can be used for controlling 
the release of active agents for drug delivery 
systems. His particular responsibility on 
the team was the synthesis of the polyac-
rylates needed in this encapsulation system 
through controlled radical polymerization.

It was this work that first brought him 
into contact with Evonik. Degussa, at that 
time, had been looking for a polymer chem-
ist for its Oil Additives Business Unit in Sin-
gapore to develop acrylate-based polymers 
as flow enhancers for biodiesel. “I applied as 
soon as I saw the job posting,” says Sond-
jaja. “The job gave me a chance to use my 
polymer background and I couldn’t miss 
the opportunity for a job at an internation-
al company.” At the job interview it turned 
out that he was a better fit for the job than 
he had realized. Three major sites for the Oil 
Additives Business Line are in Singapore, 
Horsham (USA), and Darmstadt (Germa-
ny)—the very countries that had captured 
Sondjaja’s imagination as a child. He got 
the job and worked in Singapore for three 
years on a biodiesel project and developed 
VISCOPLEX® series 10 cold flow improver 
(CFI) additives that prevent biodiesel from 
crystallizing at low temperatures. 

It was the perfect start to Sondjaja’s ca-
reer. On the one hand, it gave him a chance 
to build his project management experience 
by managing a project with clear objec-
tives. On the other hand, the work required 
a global approach. The target of the project 
was to develop a global product portfolio for 

different biodiesel feedstock used in vari-
ous regions, such as rapeseed in Germany 
and palm kernels in Asia. As a consequence, 
the project brought Sondjaja into contact 
with colleagues from all over the world. 
After successfully completing the project 
and commercializing various VISCOPLEX® 
series 10, seeking new challenges abroad 
seemed the obvious next step.

 Working  
at the interface
He found what he was looking for at the 
Darmstadt site, where the business line 
was starting up an innovation project that 
would play an active role in the future de-
velopment of lubricant additives. The scien-
tists on the project grappled with questions 
about the future of lubrication and its fit 
with the capabilities and technologies of the 
Oil Additives Business Line. Throughout the 
three-year project, Sondjaja and his team 
developed the idea of establishing the Fric-
tion & Motion Competence Center, which is 
currently under development as a strategic 
explorative initiative for Oil Additives and 
the Resource Efficiency segment in the tri-
bological field.

Sondjaja enjoyed his second stay in Ger-
many so much that, rather than looking for 
more assignments abroad once the Compe-
tence Center had been established, he took 
on a new position in Darmstadt. As a prod-
uct manager, he now combines his technical 
expertise with his knowledge of the market, 
serving as an interface between innovation, 
production, and sales.

Of his three adoptive countries, where 
does the project manager see the future 
taking him? “I’ll just go with the flow,” says 
Sondjaja. “I’m not at my destination yet.” 
Only later does he notice that he had para-
phrased the Oil Additives motto: Let It Flow! 
“Pretty appropriate,” he notes with a laugh. 
“This is probably where I belong.”
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“Well, 
why not?”
Mr. Spock, science 
officer and first officer

People who dismiss science fiction as fantasy are missing opportunities. 
It pays to analyze bold visions of the future and ask ourselves whether 

they can teach us new approaches to innovation management.

LET’S HEAR IT FOR THE 
FICTIONEERS!

The first science fiction book I 
ever read was Astropol by Al-
fred Fritz. Published in 1951, 
the book centered on the idea 
of an outer space vacation—in 
2003—and whether some-

thing like that could ever be possible. Well, 
the International Space Station (ISS) has 
been in existence since 1998, and individ-
uals with enough money have been able to 
afford space tourism since 2001.

Later, while studying computer science, 
I read an essay about science fiction and 
technical innovation that fascinated me, 
and I’ve had a keen interest in the link be-
tween the two ever since. Many compa-
nies have established innovation manage-
ment programs—i.e. strategic approaches 
to generating and implementing new ideas 
for products, services, and processes. Yet, 
while the goal is for people to think out-
side of the box, their energies are often 
channeled into defined processes, i.e. the 
stage-gate process—a rigid approach that 
equates developing ideas with procuring a 
warehouse, and that makes the overall pro-
cess counterproductive. Many ideas, after 
all, are late bloomers and need to be nur-
tured until they can stand up to tough cri-
teria. Demanding a market assessment or, 
worse, a business case at an early stage in 
the process is expecting too much—a much 
more appropriate question during the early 
development stage is whether the idea itself 
has potential. 

This is why I think we desperately need 
to overhaul innovation management. Fos-
silized routines need to be loosened up, and 
we need to risk more experiments. We need 
to expand our imaginative capacity as in-
dividuals, and this is where science-fiction 
authors can serve as role models. In 1931, 
for example, Hans Dominik described a 
device that would someday bring us “new 
sounds and images from every corner of the 
earth”—television was in its infancy then, 
and the Internet came along in 1990. 

Science and fiction do not need to be seen 
as opposites. Turning certain ideas into re-

ality requires knowledge and technologies. 
However, it also requires fiction and inven-
tiveness. What we need is a basic attitude 
that encourages and supports both compo-
nents. It might even mean having to turn 
today’s engineers into fictioneers. We need 
experimental spaces for innovative think-
ing and development. And we need training 
opportunities that will expand imagination 
in companies. In other words, we need par-
allel worlds within the company. Today’s 
innovation management has to become sci-
ence and fiction management.

Parallel worlds open up  
opportunities
How can sci-fi be put in the service of in-
novation? For example, as a model for the 
attitude toward the unusual. Everyone 
knows the protagonists of the cult series 
“Star Trek,” who represent different deci-
sion-making types: Mr. Spock (“Well, why 
not?”), Scotty, the ship’s engineer (“That 
could work if...”), and Captain Kirk 
(“Let’s try it”). Thus ideas can suddenly 
appear in a new light.

A key element is the concept of paral-
lel worlds existing outside of and par-
allel to our known world. These worlds 
bring the familiar and the unfamiliar 
into balance—they are at once foreign 
and very familiar to us. They could, 
for instance, be designed around a 
counterfactual principle: What if the 
transistor had never been invented? 
What if we could have invented por-
table computers 150 years earlier and 
Goethe had written his Italian Jour-
ney on the road? 

Another type of parallel world is 
one that operates according to laws 
that differ from those we know. In 
his Mesklin series, the chemist H. 
C. Stubbs describes a planet with 
high rotational velocity and a g-force 
ranging from 3 g at the equator to 700 
g at the poles. Fall and winter on this 
planet (where a day lasts only 18 min-
utes) last only two months, while spring 

Arno Dirlewanger
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“Let ś 
try it.”
James T. Kirk, Captain of 
the USS Enterprise 

Unusual challenges? 
The protagonists of 
the cult TV series “Star 
Trek” could serve as 
role models here. 

and summer last 28 months. What charac-
teristics would its inhabitants need in order 
to exist under conditions that extreme? The 
answer requires imagination and creativity.

In companies, parallel worlds open up 
both physical and intellectual opportuni-
ties, where pursuing unusual thoughts and 
ideas poses little risk. Geneticist and Nobel 
Prize winner François Jacob described this 
kind of thinking as “night science”—the 
side of the natural sciences that the public 
does not see, where scientists doubt, search, 
have hunches, make mistakes, and run into 
dead ends. In The Man Without Qualities, the 

Arno Dirlewanger 
studied aeronautical 
engineering, IT, and 
experimental design, 
and works as a consul-
tant and instructor in 
the fields of innovation 
management and 
creativity training.

Arno Dirlewanger: 
Innovation der 
Innovation. Vom 
Innovations-Manage-
ment zum Science & 
Fiction-Management 
Peter Lang, Bern 2016
ISBN 978-3-0343-
2053-5 TB, ISBN 
978-3-0351-0931-3 
eBook

author Robert Musil describes this phe-
nomenon in a passage about Ulrich, an en-
gineer: “To pass freely through open doors, 
it is necessary to respect the fact that they 
have solid frames. This principle ... is simply 
a requisite of the sense of reality. But if there 
is a sense of reality ... then there must also 
be something we can call a sense of possi-
bility.”

Expansion of  
the human imagination
Science fiction also helps us generate ideas, 
explore them, think through their conse-
quences, and develop ideas for implement-
ing them. It helps to deliberately change 
perspectives: How does an idea appear from 
the viewpoint of production? And from that 
of the user? 

In the USA, 40 sci-fi authors have come 
together to form the SIGMA group, which 
offers consulting to the Department of En-
ergy, the Department of Homeland Secu-
rity, NATO, NASA, and Microsoft. In the 
words of the British astrophysicist Stephen 
W. Hawking, “Science fiction such as ‘Star 
Trek’ is not only good fun but also serves a 
serious purpose, that of expanding the hu-
man imagination.” 

In one of my classes, students were asked 
to come up with applications that a bio-
tech company could use for a novel ma-
terial made by microbes. One idea was to 
grow diver fins from the material. But the 
material was water-absorbent, so didn’t 
that make the idea unfeasible? One of the 
scientific assistants countered that con-
cern, saying, “Then we just spray them with 
something to make them waterproof.” That 
saved the idea. Because the possible make-
up of the material was a detail with no solu-
tion at the moment, it was simply bridged 
with a placeholder and not worked out un-
til later—a method that does not come easy 
to engineers with their logical approach to 
problems. 

Many sci-fi ideas that were once hard to 
imagine are now reality: the smartphone, 
which is the equivalent of the communica-
tor from “Star Trek”; the magazine-writing 
robot, which Isaac Asimov thought up back 
in 1957; or geostationary communications 
satellites, an idea that Arthur C. Clarke pro-
posed in 1945, nearly 20 years before they 
became a reality. One idea from an inno-
vation project that I moderated was “blue 
air”—the notion that the air inside a vehi-
cle could change color to signal a dangerous 
situation. “Are you suggesting we paint air 
molecules different colors?” I was asked. A 
few weeks later, I was reading Ray Brad-
bury’s 1950 sci-fi classic The Martian Chron-
icles and came across the idea of people 
wrapping blue air around themselves like a 
scarf. Two absurd ideas? 

BMW has since begun offering interior 
lighting that changes with the temperature, 
and Mercedes offers the Airscarf, a warm-
air vent integrated into the headrest.Ph
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LICENSE TO  
GET GOING
A newly minted entrepreneur: After winning Evonik’s first-ever 
Entrepreneurship Award in June, the physicist Dr. Marta Canas-
Ventura will now research the concept of an intelligent ink. 

Dr. Marta Canas-Ventura, a 
physicist and business de-
veloper at Evonik, won the 
Group’s first Entrepreneur-
ship Award in June with a 
proposal to develop an in-

telligent ink that indicates whether sen-
sitive products have been stored properly. 
Canas-Ventura came up with the idea for 
the BitFlip Ink formulation together with 
her team of four. When applied to drug or 
chemical packaging, the ink should show 
whether the products have been properly 
stored or whether their quality may have 
been impacted by environmental factors 
such as heat or light. 

As the winner of the internal Global Ide-
ation Jam of Evonik, Canas-Ventura now 
has a year to advance her idea further with 
a budget of €200,000. “I can’t wait to get 
started!” she said after the award ceremony. 
As a researcher, she has all the attributes of 
a successful entrepreneur in the company: 
technical know-how, team spirit, enjoy-
ment of research, and no fear of failure.

An online search for creative  
approaches for new businesses
Evonik initiated the Global Ideation Jam 
earlier in the year to identify ideas with po-
tential to become marketable innovations. 
The idea contest is a fixed component of the 
company’s innovation culture. The event 
marked the third time all employees were 
invited to post their ideas for new prod-
ucts, applications or production processes 

Dr. Marta Canas-Ventura 
is the winner of Evonik ś 

first Entrepreneur- 
ship Award.
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At the grand 
Entrepreneurship 
final in Essen the 
participants presented 
their ideas to about 
230 employees, 
executives, and 
managers.

in an online platform. In all, 84 ideas were 
submitted by employees around the world, 
some of whom had formed teams ahead of 
the contest. Over 1,700 employees followed 
the Global Ideation Jam in an online com-
munity, commenting on the suggestions 
and providing advice on further develop-
ment. 

“Given the number of excellent proposals, 
it was not easy to select the most promis-
ing one,” says Dr. Peter Murphy, who was 
involved in the decision as a member of 
the expert jury. Ultimately, 21 employees 
in six teams were given the opportunity to 
advance their ideas in a boot camp. With 
support from a renowned consulting firm, 
the teams worked for three days to analyze 
their projects in detail for market value, 
benefit, cost, and weak points. “The results 
of the intensive project work were impres-
sive,” says Chief Innovation Officer Dr. Ul-
rich Küsthardt. “The teams used their time 
well, developing specific business models 
and business plans.” 

Systematically promoting  
entrepreneurial thinking
Designed to promote creative collaboration 
across departmental and national boundar-
ies, the idea contest is part of the open in-
novation culture at Evonik. Employees with 
unusual ideas are given the opportunity to 
develop and work on a business model for 
their concepts. Moreover, the contest pro-
vides talented scientists with tools for stra-
tegic business development. 

“The internal support was invaluable,” 
says Canas-Ventura. During the idea gen-
eration process, Evonik teams could count 
on the assistance of coaches who had led 
similar projects to success at the Evonik 
Group in the past. They supported the par-
ticipants with their entrepreneurial know-
how, industry knowledge, and “a network 
of experts who were able to answer applica-
tion-related questions down to the smallest 
detail and thus made key contributions to 
the development of the idea,” the winner 
noted. 

The best idea and the winner of the En-
trepreneurship Award were finally selected 
jointly (50:50) by employees and a jury of 
executives of Evonik. During the grand fi-
nale, each idea was presented by one team 
member. Vadym Bakumov and Natalia Sav-
ietto both introduced innovative packaging 
concepts to extend the shelf life of food-
stuffs, while the team around Tilman Sau-
ter had come up with a new tea bag concept 
that can control the intensity of tea aroma. 
Kira Khaletskaya presented a combined 
fragrance and carrier concept that makes 
the packaging of foodstuffs or personal care 
products even more attractive for consum-
ers. Meanwhile, the team working with 
Zachary Woods focused on digitization and 
presented an app for use by employees and 
customers alike. 

The audience voting was a close contest. 

“The entrepreneurial spirit of the partici-
pants and the development of ideas are the 
outcome of our innovation culture. We have 
demonstrated that we are able to identify 
previously unknown needs for implemen-
tation in business models and ultimately 
in technical applications. The ideas we just 
heard about all have great potential for fu-
ture business,” noted Küsthardt at the award 
ceremony. The ideas will also be evaluated 
by the operational segments and developed 
further there if required. 

BitFlip Ink prevailed by a small margin. 
Canas-Ventura is looking forward to her re-
search in the coming year and relishes the 
challenge of making BitFlip Ink a success: “I 
am confident it will work.”

“The ideas we heard about  
all have great potential  
for future business.”
Dr. Ulrich Küsthardt

With the Entrepre-
neurship Award, 

Evonik is breaking new 
ground in innovation 

management. The 
award, aimed at pro-

moting entrepreneurial 
thinking, comes with a 
budget of €200,000; 
winners can use this to 
develop their ideas free 
from the pressures of 

everyday work, initially 
over a period of one 

year.
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CUSTOMIZED 
FATS
To prevent oils and fats from going rancid and 
breaking down while frying, they are subjected to 
hydrogenation, a chemical reaction that can be used 
for controlling their properties. Evonik has recently 
joined the ranks of companies who produce the 
catalysts for this reaction, thanks to the successful 
acquisition and integration of Monarch Catalyst of 
India, which now operates as Evonik Catalysts India. 

Sachertorte and many other bak-
ery delights would not taste half 
as good without the chocolate 
frosting. To make sure the icing 
adheres well to the cake, pro-
fessional bakers use ingredients 

that contain special cooking oils and fats, 
which, even though they may originally 
come from plants, are not left in their nat-
ural state—and with good reason. For in-
stance, freshly extracted vegetable oils con-
tain impurities that must be removed. The 
biggest problem, however, is that some of 
the carbon atoms in their fatty-acid chains 
are linked together with double bonds. Ox-
ygen in the air attacks these bonds, causing 
the oils to spoil rapidly and giving them a 
rancid odor. 

To prevent this odor, the oils are hy-
drogenated, i.e. hydrogen is reacted with 
them. This process is frequently referred to 
as hardening, because converting double 
bonds into single bonds thickens or even 
solidifies the oils. Another advantage is that 
hydrogenation raises the smoke point, so 
that these oils can be used for frying.
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The industry uses catalysts that make hy-
drogenation fast and economical. “Mon-
arch Catalyst of Dombivli, India, possessed 
an outstanding level of expertise in oil 
and fat hydrogenation catalysts and was a 
global leader in this field,” says Dr. Steffen 
Hasenzahl of Evonik, the Head of the Cat-
alysts Business Line. “Acquiring Monarch 
Catalyst in June 2015 and successfully in-
tegrating the company into our global pro-
duction network as Evonik Catalysts India 
has given us the perfect addition to our cat-
alyst business.” Known under the brand 
name MONCATTM, the catalysts are based 
on nickel with carriers made of inorganic 
porous solids. 

Confectionery ingredients are a drop in 
the bucket in the overall market for fats hy-
drogenated with the help of MONCATTM. The 
food industry also uses the catalysts in ap-
plications such as the production of short-
ening and additives that make butter and 
margarine easier to spread.

Even apart from the food industry, how-
ever, there is a huge market in which these 
catalysts play an important role. They are 
also used in processes that convert natural 
fatty acids with 18 carbon atoms into stea-
ric acid. While it is used in large quantities 
for the production of rubber tires and other 
molded rubber goods, stearic acid—in the 
form of metal stearates—also plays a role in 
metal surface treatments. 

Starting out near Mumbai, the catalysts 
from Dombivli make their way through the 
supply chain to central Europe, where they 
make life a little more pleasant and cheerful, 
even though we don’t typically notice them. 
Plant-based fatty alcohols and hydroxys-
tearic acid are widely used in shampoos, 
shaving creams, and decorative cosmetics. 

The applications of oils and fats are as var-
ied as their sources: fruits, nuts, and seeds, 
which are used for producing sunflower oil, 
palm oil, coconut oil, soybean oil, rapeseed 

oil, peanut oil, and castor oil. Other oils in-
clude those extracted from the germ of corn 
or rice.

The composition of each type of oil varies 
greatly, depending in part on the dominant 
climatic conditions in the regions where the 
oil plants are grown, which cause the prop-
erties of the oils to differ. “Selecting the cat-
alysts and technology for the hydrogenation 
process has to be based on these properties,” 
explains Shrinivas Y. Modak, who manag-
es the oils and fats hydrogenation catalysts 
business. 

In addition, special requirements have to 
be met for each application. The experts at 
the plant in Dombivli have continually de-
veloped the MONCATTM catalyst family with 
consideration for these overall boundary 
conditions, applying their profound under-
standing of the demands both of the market 
and of their customers. 

“Evonik benefits from the knowledge and 
experience of our new Indian colleagues 
and—most of all—from their relationships 
with customers and users,” says Harish 
Davey, Evonik’s regional president for In-
dia. “And for our colleagues in India, the 
acquisition presents new opportunities, as 
the strengths of a global specialty chemicals 
company will open many doors for them.”

300
employees were 
transferred from 
Monarch Catalyst 
(India) to Evonik 
Catalysts India Pvt. Ltd. 
in June 2015.

The metal cycle

Monarch Catalyst began re-
covering nickel from used and 
deactivated catalysts back in 
1982, and it has been recycling 
spent precious metal catalysts 
since 2005. Today Evonik 
Catalysts India, as Monarch 
is now called, offers its 
customers an ecologically 
and economically attractive 
service. The company accepts 
catalyst-containing, typically 
corrosive, waste and com-

pensates its customers for the value 
of the recovered nickel, thereby 
providing a fairly cost-effective way 
of maintaining compliance with 
environmental guidelines. Evonik 
Catalysts India processes waste that 
contains precious metals and feeds 
the recovered metals into direct and 
indirect material recovery cycles. 
India’s Ministry of Environment, 
Forest and Climate Change has 
authorized Evonik Catalysts India 
to accept these used catalysts from 

all Indian states and even to import 
such waste from abroad for the 
purpose of recycling. All of the 
company’s workup processes meet 
Evonik’s guidelines for environ-
ment, safety, and health. Because 
these processes have been designed 
according to global standards, 
Evonik Catalysts India can support 
efforts to recycle base and precious 
metals not only from India, but also 
from Southeast Asia and other parts 
of the world.

MONCATTM 
catalysts are used to 
hydrogenate natural 
oils and fats to make 
them more durable—
for example, for a tasty 
doughnut glaze that 
doesn’t run off. 
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Prof. Michael Dröscher
is the General Secretary of the 
Society of German Natural 
Scientists and Physicians (GDNÄ 
e.V.) and the manager of the 
CHEMIE.NRW cluster, and has 
served as an adjunct professor at 
the University of Münster since 
1988. A full professor (Dr. habil.) 
in macromolecular chemistry, Dr. 
Dröscher has worked at Evonik and 
its predecessor organizations for 
27 years, a career that has included 
a period as managing director of 
Creavis and as head of Innovation 
Management (now Corporate 
Innovation). He also chaired the 
German Bunsen Society for Physical 
Chemistry (DBG e.V.) from 2005 
to 2006, and was president of the 
German Chemical Society (GDCh 
e.V.) in 2010 and 2011. 

Michael Dröscher
HYDROGEN FOR EVERYONE, EVERYWHERE

Can we expect science to make our wishes to come true? Absolutely, if Jules Verne was right when 
he said, “Anything one man can imagine, other men can make real.” I think science will actually 

achieve more than what we can imagine at any given point in time. For example, nearly 50 years ago, 
when we solved our physical chemistry problems using logarithmic tables, we probably would have 
loved to have handy electric calculators. Yes, we had computers back then, but they were still huge 
machines that you had to feed with punch cards. No one could have predicted modern IT products, 

even though there were already tablet-like devices in science fiction. 

Fifty years from now, will science make my wish come true too—and then some? My wish is for the 
dream reaction: using sunlight for direct catalytic cleavage of water, producing high yields, allowing 

us to generate hydrogen in any amount at any location on earth, and solving our energy problem 
and the question of raw materials. For it to work, we’ll need equipment and the infrastructure to 
generate energy from hydrogen or to combine it with CO2 as a source of carbon for synthesizing 

consumer goods and for use in mobility applications. Maybe we’ll start out with large-scale plants 
and then later we’ll even have individual generators for everyone. My wish for all of us is  

that science will find solutions for the dream reaction. 

WHAT I HOPE FOR FROM SCIENCE
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NON-FICTION BOOKS
On innovative strength, global diversity und open innovation

THE COVER #56
Superheroes are experts with extraordinary 
skills. Take EUDRATEC® from Evonik: With 
these formulation technologies, customers in the 
pharmaceutical industry can control when, where, 
and how long a drug works. For example, the new 
development EUDRATEC® ADD is a protective shield 
against alcohol—it prevents sustained-release drugs 
from releasing their entire active ingredient at once 
if alcohol is consumed at the same time, which could 
cause an overdose. 
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Inventive 
users 

Innovative  
China 

N ever before in the history 
of the world has a country 

developed so fast economical-
ly—without China, today’s global 
economy would collapse. In China, 
650 million people have Internet 
access. This enormous country 
invests 8.5 percent of its gross 
national product in infrastructure 
annually, and it actively promotes 
startup companies for new tech-
nologies. Two authorities on China, 
Georges Haour, professor of inno-
vation management, and Max von 
Zedtwitz, expert in the globaliza-
tion of research and development, 
analyze the human factor and the 
conditions under which China is 
developing into a driving force for 
innovation globally. 

Georges Haour, Max von Zedtwitz: 
Created in China. How China Is 
Becoming a Global Innovator
Bloomsbury, London 2016

The bioeconomy, on which the 
future of industry, agricul-

ture and, not least, the biosphere 
depends, is a dominant economic 
sector of this century. In her book, 
the journalist Christiane Grefe of 
Die Zeit engages scientists, engi-
neers, farmers, and politicians on 
the questions of what resources 
will supply the planet with energy, 
food, and raw materials in the fu-
ture, and which technologies will 
be useful and necessary. Will glob-
al diversity survive, and who will 
decide? Is bioeconomy a “totalitar-
ian” approach or do new technol-
ogies make sense? One thing is 
certain: bioeconomy affects pretty 
much all areas of life—all over the 
globe.

Christiane Grefe: Global Gardening. 
Bioökonomie – neuer Raubbau oder 
Wirtschaftsform der Zukunft? 
Antje Kunstmann, München 2016

The innovation process has 
changed fundamentally over 

the last two decades. The knowl-
edge economy now routinely 
exploits the potential of open 
innovation to address key techno-
logical and organizational prob-
lems. Renewal comes not just from 
producers but more often from the 
users of products and services. In 
this book, published by Dietmar 
Harhoff, the director of the Max 
Planck Institute for Innovation and 
Competition in Munich, and Karim 
R. Lakhani, a professor of business 
administration at Harvard Busi-
ness School, international experts 
examine user-driven innovation. 

Published by Dietmar Harhoff and 
Karim R. Lakhani: Revolutionizing 
Innovation. Users, Communities, and 
Open Innovation
The MIT Press, Cambridge 2016

Pathbreaking 
bioecononomy?
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