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A NAME IN 
CHANGING TIMES

In the spirit of “online first,” most WACKER Magazine articles will appear 
on our website. Our website is responsive, which means that all the articles 
adapt to the mobile device on which you’re viewing the webpage. So 
whether you use your cellphone, tablet or notebook to access www.wacker.
com/magazine – you’ll find all WWW articles from recent years there. These 
articles feature not only an inspirational design but also additional content 
relevant to each topic covered.

THE WACKER MAGAZINE ON  
WWW.WACKER.COM/MAGAZINE

Dear Reader,

As you probably noticed on the cover of this issue, WWW is now 
called WACKER Magazine.

Why have we dropped the name WACKER World Wide 
(WWW), which our company magazine carried for over 20 years?

Every name is a child of its time: when it was first issued 
in 1970, our magazine was called Werk + Wirken (a German 
wordplay on activity, literary work and factory site). By the 1990s, 
when the global economy was surging, this name had reached its 
expiry date. 

In 1998, when the name changed to WACKER World Wide, 
the title denoted more than simply the growing global presence of 
the company. This period also marked the gateway to commercial 
use of the internet. By naming its customer magazine WWW, 
WACKER indicated that the company had understood the 
importance of this technology.

The worldwide web has long been an integral part of our 
personal and professional lives, and the abbreviation for our 
customer magazine WWW has outlived its relevance – it has 
become interchangeable.

The new name, WACKER Magazine, shifts the focus onto 
the company’s strong brand. At the same time, it represents 
the alignment of our publication’s print and online presence. All 
articles published in the print version over the past few years are 
available at www.wacker.com/magazine for you to peruse and 
forward to others.

The editorial concept of our magazine remains unchanged: 
in compelling in-depth articles, often created with our customers, 
we report on innovative applications that can be achieved with 
our products. Whether it is in Werk+Wirken, WACKER World Wide 
or WACKER Magazine, in print or online – our content appeals to 
professionals and technically-minded people alike. And has done 
so for over 50 years.

The Editorial Team

WACKER DIGITAL
WACKER offers a wide range of print and digital media that provide you 
with information about the company, its innovative products and exciting 
application possibilities. 

Radio to Go – At the WACKER website’s Podcast Center, 
you’ll find plenty of audio content to listen to right away or  
to download for later use. www.wacker.com/podcast

HERE’S EVEN MORE FROM WACKER

www.twitter.com/wackerchemie 

www.linkedin.com/company/wacker-chemie-ag 

www.youtube.com/wackerchemie

SOCIAL MEDIA

Learn more about WACKER by following 
us on Twitter, viewing our YouTube videos 
or networking with us via LinkedIn.

Download the WACKER Square app here  

www.wacker.com/square-app

WACKER SQUARE APP
Another way to immediately access both this current WACKER Magazine 
and an archive of all the editions of the last 10 years is to use our WACKER 
Square media app. 

Add personal comments (including handwritten ones) to individual articles 
and send them via the app’s integrated Share function. Another benefit is 
that the app is available offline, so you can still access the whole edition 
or individual articles even when you don’t have an internet connection. For 
more information, go to www.wacker.com/square-app or install the apply 
by simply scanning the QR code below. 
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“We supply our 
high-quality 
specialty chemicals 
to almost all 
industries and 
markets. Our 
broad portfolio 
has served 
us well in the 
coronavirus crisis.”

Dr. Christian Hartel 
President and CEO of 
Wacker Chemie AG

1.21  EDITORIAL  

The Courage to Change
The coronavirus pandemic has demonstrated in no uncertain terms how global our world has 

become. And how volatile! These challenges will be with us for some time to come. They demand 

that decision-makers persistently face change with courage, are willing to act, and react fast.

 

A company like WACKER is accustomed to change – and has been for over 100 years. The past one 

and-a-half years, which have been marked by the pandemic, have shown just how responsive to 

change we are. Our broad portfolio has served us well in this crisis. WACKER supplies its high-

quality specialty chemicals to almost all industries and markets. All our major business divisions 

rank among the two top suppliers in their sector on the world market, and they are also quality and 

technology leaders. Additionally, the expansion of our most recent business field, biopharmaceutical 

contract manufacturing of pharmaceutical proteins, is very promising, especially in view of the 

coronavirus pandemic.

Last year, we slowed investment amid pandemic-driven uncertainty, but this year we are once again 

investing much more. We are striving to meet current high demand for our silicone and polymer 

products and are further expanding our leading global market position. The fact that our silicones and 

VAE polymers are indispensable basic materials for innovative products worldwide is a decisive factor in 

our growth and currently strong business performance. 

This year, in line with our specialties strategy, Burghausen – our largest site globally – alone accounts 

for investments of around €150 million in capacity expansion for silicones. In Nünchritz, we are build-

ing two plants that will supply innovative solutions for construction applications, industrial coatings, 

adhesives and sealants. In Amsterdam, we are investing in new plants for biopharmaceuticals,  

vaccines and live microbial products. And at our site in Nanjing, China, we are currently erecting a 

new dispersion reactor and a new spray dryer for dispersible polymer powders. China is the 

world’s major market for construction applications, accounting for around 20 percent of all related 

investment. By expanding capacity in Nanjing in this way, we are strengthening our position as the 

global leader in dispersions and dispersible polymer powders based on vinyl acetate-ethylene.

We are using these investments to supply our customers with high-quality specialty products so 

that they, in turn, can provide innovative applications with high added value. We will share some of 

these applications – which are based on our specialty products – with you in this issue of our 

company magazine. I hope you enjoy reading our inspirational articles.

Dr. Christian Hartel

President & CEO of Wacker Chemie AG
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BRILLIANT IMAGES

Despite being subject to mechanical and 
thermal stress, monitors and optical displays 
must be easy to read throughout their 
entire life cycle. WACKER has developed 
transparent silicone resins at a dedicated 
competence center in South Korea. These 
resins bond the cover glass to the display 
and ensure good contrast and sharpness.
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Prof. Martin Oestreich receives the 2021 
WACKER Silicone Award / Making DEHESIVE® 
eco products based on renewable raw materials

APPLICATIONS

 42 FOOD TECHNOLOGY

(Sparkling) wine corks are coated so that they 
are slide out of bottles more easily. With such an 
application in mind, WACKER has now 
developed a silicone rubber that meets the 
extremely rigorous demands of the French 
Champagne industry. 

 36 MEDICAL TECHNOLOGY

Artificial bowel and bladder openings – or 
stomas – are affixed to the skin, which often 
causes chronic irritation. To avoid this problem, 
Trio Healthcare has launched breathable silicone 
adhesives that greatly enhance stoma patients’ 
quality of life.

 68 APPLICATION TECHNOLOGY

Manufacturers of dry mortars are interested in 
how their products behave during setting. 
Together with UltraTest, WACKER has developed 
a new software module that reads detailed 
information from the propagation of ultrasound 
waves in the mortar as it sets.

SOLUTIONS

 28 WOUND DRESSINGS

Wound dressings coated with silicone prevent wounds 
from drying out. They are not sticky and adhere gently  
to the skin. What’s more, silicones ensure optimum 
conditions for healing wounds. 

INNOVATIONS

 50 LIQUID SILICONE RUBBER

Automated dosing systems are gradually replacing 
regular injections of essential medication such as insulin. 
At their heart is a microinjection pump composed of a 
specially developed silicone that has to combine high 
adhesion with low sliding friction. 

 74 MOBILE COMPUTING

Dr. Benjamin Rossbach uses a mobile head-mounted 
tablet to transport customers and experts into his 
competence center in Burghausen. In spite of the  
travel restrictions imposed by the pandemic, he can 
demonstrate the effectiveness of VINNPAS® binders  
in construction applications.

 58 SOLAR THERMAL ENERGY

When they function as heat transfer fluids in solar thermal 
power (CSP) plants, silicones make a major contribution 
to climate protection. The solar energy captured does 
more than just generate electricity – it can also be used 
as process heat for industry. Two model plants in Belgium 
demonstrate this perfectly.



GOOD STORIES  
ARE EXCITING – 
NO MATTER  
WHERE YOU  
READ THEM.
WACKER Magazine is going 
the extra mile for you. From 
today, you have a magazine trio 
at your disposal – so you can 
thumb through the print version 
at home on your couch, browse 
the multimedia-enhanced online 
version or access it anywhere 
anytime via our WACKER Square 
media app.

THE PRINT  
VERSION: THE 

ORIGINAL FORMAT OF 
WACKER MAGAZINE

Your accustomed paper version of the magazine, 

brimming with fascinating stories, reporting and 

articles from the world of chemistry. Discover the 

people behind our products and services. 

Interesting facts and behind-the-scenes 

stories from your world and the 

world of WACKER.



And, of course, there are the  

advantages offered by digital  

presentation:

+ Filter options that make content  

searches child’s play

+ Useful hyperlinks to products on  

WACKER’s website

+ Multimedia enhancements in the shape of 

videos, animations and podcasts

www.wacker.com/magazine

www.wacker.com/square-app

MAYBE 
YOU PREFER 

DIGITAL CHANNELS?

Our online version of the magazine is just as 

attractive as its print counterpart. It fills the entire dis-

play of your terminal to give you the space and visual 

calm you need to take in everything. Whether you have a 

smartphone screen or 4K monitor, we have transferred 

the visual experience of print to the digital world.

Powerful, expressive images and easy-on-the-eye 

typography. Try it out at  

www.wacker.com/magazine.

ARE 
YOU ON THE 
ROAD A LOT?

Then make use of the mobile version. The WACKER 

Square app now includes WACKER Magazine. It  

offers you not only the document in its entirety and individual 

articles from the latest issue, but also a clear, well-structured 

magazine archive – in a PDF or reader-friendly text format that is 

available off-line at all times.

So, you can save, share or highlight articles, post comments or 

create notes – anything is possible. Are you ready to go? 

Find out more by simply trying out the app at  

www.wacker.com/square-app.
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WACKER WORLDWIDE
WACKER has production sites, application technology centers, subsidiaries and sales offices on every 
continent. Here is a selection of news and interesting topics from the Group’s four business divisions. 

8

    

1  WASHINGTON, D.C.
The new US government wants to 
reduce greenhouse gas emissions by at 
least 50 percent by 2030 compared to 
2005. One target here is to restructure 
the energy sector as quickly as possible 
in order to make it carbon neutral by as 
early as 2035. According to the Energy 
Information Administration, renewable 
energy accounted for 21 percent of the 
power generated in the USA in 2020; the 
capacity of all installed wind turbines 
amounted to 23 gigawatts. 2021 could 
see wind power’s share in the overall  
US energy mix exceed 10 percent for the 
first time. WACKER delivers future-ori-
ented technical solutions for power and 
electrical engineering, including impact 
modifiers which extend the service life of 
the rotor blades on wind turbines. 

2  COLOGNE
Germany’s DIY sector experienced a huge surge 
in demand due to the coronavirus pandemic. 
Many people spent more time at home and 
invested in a home and garden makeover. 
According to the German DIY trade association 
BHB (“Heimwerken, Bauen und Garten e.V.”), 
home-improvement and garden centers attained 
exceptional growth rates. Compared to 2019, 
sales rose by some 14 percent to over €22 billion 
in 2020. Paint and painting accessories, as well 
as garden furniture, were in particularly high 
demand. WACKER provides such products as 
VAE-based polymer binders for paint and dry-
mix mortar and silicone-based joint sealants. 

1.21  GLOBAL  WACKER WORLDWIDE
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BURGHAUSEN
Leading label manufacturers 
launched the Circular 
Economy for Self-Adhesive 
Labels (CELAB) recycling 
initiative for release liners last 
fall. Future recycling of coated 
wastepaper is to be achieved 
by creating a collection 
system and a sustainable 
circular economy. The 
initiative’s aim is to recycle up 

to 75 percent of release coatings, and the backing paper left after labels 
have been removed, over the coming five years. Some 30 companies are 
now CELAB members, including global label manufacturers such as UPM 
Raflatac, Avery Dennison or Herma, and subcontractors like WACKER. 
WACKER manufactures silicone release agents that are used to coat 
release paper under the brand name DEHESIVE®. 

3

4  DUBAI 
Together with the University Leadership Council 
(ULC), the United Arab Emirates (UAE) Ministry of 
Climate Change and Environment held green talks 
on “ensuring sustainability in the local construction 
and coating industry” this spring. Dr. Abdullah 
Al Nuaimi, Minister for Climate Change and 
Environment (pictured on the left), and Dr. Nada 
Mourtada, Secretary-General of the ULC, were 
among the participants. Wacker Chemicals Middle 
East sponsored the event. Cyril Cisinski, managing 
director of WACKER’s subsidiary in Dubai (pictured 
on the right), moderated the event. The topics he 
discussed included information about WACKER’s 
model house project. He also presented sustainable 
construction technologies to the authorities.

1.21  GLOBAL  WACKER WORLDWIDE

ZHANGJIAGANG
As demand for WACKER’s silicones is currently very high, many plants around the world are making 
adjustments to increase capacity. One such plant is the Zhangjiagang site’s RTV-1 facility, which makes 
room-temperature-vulcanizing, one-part silicone rubber compounds. This plant, which went on stream 
15 years ago, recorded its highest ever production volume in May 2021. Many employees have 
postponed their vacation plans and are working overtime to make sure that production output remains 
high. The maintenance team set up a 24-hour on-call system to respond to urgent maintenance work 
and to ensure continuous production. What’s more, the Supply Chain department has adapted its 
production schedules to enable the manufacture of similar products in parallel. This approach reduces 
the need to change over equipment frequently, thereby increasing plant capacity. At the same time, 
advance orders of raw materials were placed overseas to guarantee a reliable supply. All these efforts 
have been rewarded, as the plant went on to exceed its rated capacity by 14 percent in May.

5

5
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W ACKER has started to build a 

liquid resins plant at its Nünchritz 

site. This plant will supply key 

upstream products for formulating sili-

cone-based building-protection agents and 

binders for exterior paints and industrial 

coatings. At the moment, only WACKER’s 

Burghausen site produces these substances. 

Scheduled to go on-stream at the end of 2022, 

the new plant will close important material 

loops and so further increase the cost-effec-

tiveness of WACKER’s integrated production 

system. Investment spending for this amounts 

to some €30 million. 

WACKER uses silanes and liquid resins 

to formulate a great many specialty silicone 

grades: building-protection agents and con-

crete-protection creams contain these kinds of 

hydrophobic and hence water-repellent active 

ingredients, as do binders for exterior paints, 

corrosion-resistant protective coatings and 

heat-resistant powder paints. It currently pro-

duces these additives at its liquid resins plant 

in Burghausen, where side-stream products 

resulting from the manufacture of silicones 

LIQUID RESINS PLANT 
UNDER CONSTRUCTION 
IN NÜNCHRITZ 
WACKER will produce upstream products for building-protection  
agents and binders at the site

GROUP UPDATE

react with alcohol to become silanes and liquid 

resins. Our Burghausen and Nünchritz sites 

process these substances into silicone prod-

ucts for construction and coating applications. 

WACKER now plans to manufacture these 

formulation ingredients in Nünchritz too. The 

foundations for a new liquid resins plant are 

now being laid in the northern part of the 

Nünchritz site. This plant will be able to pro-

cess products obtained from the synthesis of 

methylchlorosilanes. “The decision to extend 

the production of silanes and liquid resins to 

Nünchritz will give us even greater flexibility 

to respond to our customers’ needs,” says 

Auguste Willems, a member of WACKER’s 

Executive Board. 

The investment benefits both the Nünchritz 

site and the integrated production system in 

Burghausen. High demand for building-pro-

tection agents and coatings has meant that 

the existing plant has been running at full 

capacity. “The liquid resins plant in Nünchritz 

will close material loops and increase the 

availability of important upstream products, 

thereby enhancing supply security throughout 

1.21  NEWS  UPDATES
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The new liquid resins plant 
in Nünchritz will close 
important material loops and 
increase the availability of 
upstream products for the 
manufacture of water-re-
pellent building-protection 
agents and binders. 

our integrated production system,” Willems 

emphasizes. “The new setup offers us far 

more opportunities for supporting current 

market developments and for establishing 

production lines for new products if justified by 

demand.” 

In recent years, a healthy construction 

sector and demand for high-quality industrial 

coatings have meant that more and more 

silicone-based construction materials and 

binders need to be supplied. “Our specialties 

business is highly profitable,” says Dr. Robert 

Gnann, president of the WACKER SILICONES 

division. “These steps demonstrate that we 

are determined to strengthen and further 

expand our market position in the build-

ing-protection and coating sectors.” 

The liquid resins plant is being built on the 

site of a former tank farm not far from where a 

hybrid polymer facility is under construction. 

Silane-terminated hybrid polymer binders for 

high-performance adhesives will be produced 

there starting late next year. Thanks to these 

investment measures at the Nünchritz site, 

WACKER is creating around 50 new jobs. 

1.21  NEWS  UPDATES
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BELSIL® DADM 3240 E from WACKER has been developed for use in shampoos, conditioners, hair treatments and leave-in products.  

In developing BELSIL® DADM 3240 E, 

WACKER has succeeded in converting 

two silicones into an aqueous emulsion. 

The oil phase contains an amodimethicone 

crosspolymer in which is embedded a con-

ventional dimethicone (in other words, an 

unmodified silicone fluid). The crosspoly-

mer develops a protective polymer network 

around the hair, ensuring that the condition-

ing silicone products remain on the hair for as 

long as possible. 

W ACKER has developed a novel 

silicone co-emulsion for hair con-

ditioners. Only a small amount of 

BELSIL® DADM 3240 E is needed to produce a 

strong conditioning effect. The emulsion, which 

consists of two silicones, works by forming a 

loose network structure around the hair, con-

ditioning it and providing lasting protection. It is 

particularly beneficial in shampoo formulations. 

The emulsion also boosts the efficacy of condi-

tioners and leave-in products.

HIGHLY EFFECTIVE SILICONE EMULSION 
FOR HAIR CONDITIONERS
Even small amounts of BELSIL® DADM 3240 E produce a strong conditioning effect

The combination of dimethicone and 

crosspolymer is extremely effective: it ren-

ders even rough, damaged hair soft and 

supple and makes it easy to comb when wet 

or dry. The conditioning properties are much 

longer-lasting than those of conditioning 

products containing an uncrosslinked sili-

cone fluid. As a result of the treatment, hair 

regains its natural, healthy appearance. 

BELSIL® DADM 3240 E is suitable for 

formulating shampoos, conditioners and 

1.21  NEWS  UPDATES



Two are better than one: silicone co-emul-
sion BELSIL® DADM 3240 E consists of an 
amodimethicone crosspolymer (orange) 
and a dimethicone (yellow). Thanks to its 
network structure (blue dots), the crosspoly-
mer surrounds and protects the hair. It acts 
in synergy with the dimethicone to confer 
long-lasting conditioning properties.  

leave-in products. In shampoo systems, the 

new co-emulsion is compatible with all the 

usual surfactant systems employed in hair 

care, and processing is straightforward. 

BELSIL® DADM 3240 E can be admixed 

without lowering the viscosity of the formu-

lation or impairing the foaming properties of 

the shampoo. 

The co-emulsion is highly effective, even 

at low concentrations. Shampoos formu-

lated with mild, sulfate-free surfactants 

require just 0.8 percent silicone to boost 

hair suppleness by 35 percent, compared to 

untreated hair. That is roughly 20 percentage 

points better than a reference formulation 

based on a standard market dimethicone 

emulsion. Conventional silicone emulsions 

cannot produce such effects.

The Group acquires plasmid DNA contract manufacturer  
headquartered in San Diego 

Wacker Biotech US Inc. – that’s the new name of the San Diego-based plasmid 

DNA manufacturer  which WACKER acquired at the beginning of this year.

“Renaming Genopis to Wacker Biotech US is the next step forward in 

integrating Genopis into the WACKER Group,” said Guido Seidel, head of the 

Biopharmaceuticals business line, who is responsible for WACKER’s global 

biopharmaceuticals business. What’s more, our subsidiaries are now united by 

a common name. Together, Wacker Biotech GmbH, Wacker Biotech B.V. and 

Wacker Biotech US Inc. represent a strong partner in biopharmaceutical toll 

manufacturing.”

By providing expertise in pDNA technology, Wacker Biotech US Inc. thus 

expands WACKER’s existing portfolio and creates the basis for further growth in 

the Biopharma segment. At the same time, Wacker Biotech US Inc. as a CDMO 

(Contract Development and Manufacturing Organization) gives WACKER a local 

presence in the important US market for biopharmaceuticals.

WACKER acquired 100% of the shares in pharmaceutical contract manu-

facturer Genopis Inc. from Helixmith Co Ltd, Seoul (South Korea) and Medivate 

Partners LLC, Seoul (South Korea) in February. The approximately 40 employ-

ees at the company, which was founded in 2018, have extensive experience 

in the production of pDNA according to “Good Manufacturing Practice” (GMP) 

quality guidelines. pDNA can be used either directly for nucleic acid-based 

gene therapies and for vaccines or as a starting point for such innovative ther-

apeutic agents, for example to manufacture messenger RNA (mRNA). Among 

other things, mRNA is the basis of innovative SARS-CoV-2 vaccines approved 

in recent months.

GENOPIS IS NOW CALLED 
WACKER BIOTECH US

13
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W ACKER developed the BELSIL® 

REG 1103 B and BELSIL® eco 

REG 1102 silicone resin elastomer 

gels specifically for skin-care and decorative cos-

metic applications. Unlike a conventional elasto-

mer gel, BELSIL® REG 1103 B can absorb water, 

opening up entirely new formulation options for 

cosmetics manufacturers. The other new prod-

uct, BELSIL® eco REG 1102, is a resource-effi-

cient version of BELSIL® REG 1102 – a silicone 

resin elastomer gel already established on the 

market. This new grade is manufactured using 

methanol derived from biomass.  

BELSIL® REG 1103 B is a colorless, clear to 

slightly translucent gel consisting of three silicone 

components: a silicone resin, a non-volatile, 

unmodified silicone fluid and a silicone polymer 

modified with sugar units. The sugar-modified 

silicone acts as an emulsifier and makes the gel 

compatible with water. Mixing BELSIL® REG 1103 

B with water produces a stiff cream characterized 

by a full-bodied, homogeneous texture in which 

pigments do not settle.  BELSIL® REG 1103 B 

does more than just improve the shelf life of 

SILICONE RESIN ELASTOMER GEL  
NOW COMPATIBLE WITH WATER
WACKER showcases new products for cosmetic and skin-care applications 

Silicone resin elastomer gels do not typically mix with water, 
but that is not the case with BELSIL® REG 1103 B (left). 
Mixing it with water produces a stiff cream characterized 
by a full-bodied, homogeneous texture (right).  

sensitive, poorly stabilized emulsions – it also 

opens up the possibility of simply structured 

formulations. Another product characteristic is 

what is known as the water-break effect: water 

absorbed during the formulation process is 

released upon application in the form of tiny 

droplets, leaving the skin feeling fresh and light.

As a typical silicone resin elastomer gel, 

BELSIL® REG 1103 B combines the skin-sen-

sory properties of non-crosslinked silicone 

polymers with the film-forming effects of silicone 

resins. This combination of properties makes 

the product a multifunctional active ingredient 

for skin-care and decorative cosmetic products. 

The gel lends formulations a texture that leaves 

the skin feeling extraordinarily soft and silky. The 

flexible, translucent, film-forming silicone resin 

adheres well to the skin. BELSIL® REG 1103 B is 

also capable of scattering light, an effect similar 

to that produced by a soft-focus lens. In this way, 

it does a good job of visibly concealing contours 

and wrinkles. 

BELSIL® REG 1103 B improves the water and 

transfer resistance of cosmetic formulations. The 

14

effect lasts longer: lipsticks stay kissproof for 

a long time, makeup retains its color, and sun-

screens continue to provide reliable protection 

even after swimming. 

BELSIL® ECO REG 1102

WACKER has added a new product to its 

BELSIL® eco range, too: the BELSIL® eco 

REG 1102 silicone resin elastomer gel. 

As is the case with all BELSIL® eco products, 

BELSIL® eco REG 1102 is manufactured using 

methanol derived from plants rather than fossil 

materials. During production, the company uses 

a certified biomass balance method in which all 

of the methanol derived from biomass is unam-

biguously allocated to the appropriate commer-

cial products. This ensures that one hundred 

percent of the methanol used for BELSIL® eco 

products is derived from renewable raw mate-

rials such as cut grass or straw. Each year, the 

mathematical process involved and the process 

for obtaining biomethanol are both recertified by 

an external institute.

In terms of its composition and proper-

ties, BELSIL® eco REG 1102 is identical to 

BELSIL® REG 1102, which is known for its wide 

range of effects. Both products consist of a 

crosslinked silicone elastomer and a non-volatile 

silicone fluid, which together form a water- 

repellent film on the skin. They provide a pleas-

ant skin feel and impart an especially long-lasting 

effect to cosmetic products.

1.21  NEWS  UPDATES
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At Foundation 2°, company representatives promote climate protection (the photo was taken before the coronavirus pandemic). 

“There are two decisive levers for chemistry’s 

path to carbon neutrality: transitioning from 

today’s fossil-based industrial production 

to processes powered by green energy, 

and taking a value-adding, emission-reduc-

ing approach to the ‘waste product’ CO2,” 

says Dr. Christian Hartel, president & CEO 

of WACKER. “We are facing this challenge 

head on and have already electrified over 60 

percent of our production processes. In a 

second step, WACKER needs large amounts 

of renewable electricity at internationally 

competitive prices. On the one hand, we 

are reducing our carbon footprint in pro-

duction and, on the other, making projects 

economically feasible with innovative, low-

greenhouse-gas hydrogen projects such as 

RHYME Bavaria,” he added. “What’s needed 

now is swift cooperation from politicians, 

business and society. Foundation 2° will be 

an important bridge-builder in this regard.” 

The partners all agree: a forward-  

looking energy and climate policy framework  

is a prerequisite for German industry  

to remain competitive. In collaboration 

with 17 industrial companies – including 

WACKER and LANXESS – Foundation 2°, 

Agora Energie wende and Roland Berger 

have compiled twelve recommendations for 

action by politicians.

S abine Nallinger, Managing Director 

of Foundation 2° was delighted to 

welcome two dedicated chemical 

companies, WACKER and LANXESS, as new 

members of the corporate climate protection 

alliance. “We now have the chemical indus-

try on board, too,” she said. “The chemical 

industry is driven by the need to come up with 

solutions and is forging ahead toward carbon 

neutrality. Without chemistry, there would 

be no LEDs, no electric cars, solar modules 

or wind turbines. What’s more, the imminent 

integration of the energy transition and digital 

transformation will depend on chemistry-based 

innovations,” Nallinger added.

“Climate protection is a business case 

for LANXESS. It underscores our plan to be 

carbon neutral by 2040. However, in order to 

maintain the entrepreneurial advantages of 

sustainable management, the political frame-

work conditions must be right. We are firmly 

convinced that our many years of experience in 

reducing greenhouse gases will be beneficial 

to Foundation 2°. Germany has the potential to 

go ahead with the transition into a carbon-neu-

tral future and we want to help,” said Matthias 

Zachert, chairman of the Management Board & 

CEO of LANXESS. To achieve carbon neutrality 

by 2040, LANXESS has implemented projects 

to reduce its emissions around the world.  

The most recent of these was eliminating 

laughing gas emissions at a site in Antwerp. 

The company’s climate footprint has also 

become one of its key performance indicators 

for investments in plants, acquisitions or com-

pensation of top management.

LANXESS AND  
WACKER SUPPORT 
FOUNDATION 2°
Lanxess AG and Wacker Chemie AG have become supporting  
businesses of Foundation 2°. As the first representatives of the  
chemical industry to join Foundation 2°, they send a clear signal  
of their commitment to corporate climate protection. 
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on stream before the end of 2024. WACKER’s 

project goal is to markedly cut the proportion 

of fossil raw material and fuel in chemical pro-

cesses and products so that we narrow our 

carbon footprint even further. Since a complex 

of this kind is not economically viable at pres-

ent, this breakthrough project cannot be real-

ized without the funding.

Bavaria’s Minister of Economic Affairs, 

Hubert Aiwanger, welcomed the EU’s decision: 

“By planning to build the electrolyzer in Burghau-

sen, Wacker Chemie AG is paving the way for a 

sustainable hydrogen economy in ChemDelta 

Bavaria, the region’s chemical triangle. It’s a 

lighthouse project for Bavaria, and it will benefit 

Burghausen as an industrial location.”

More information is available at:  

www.wacker.com/RHYMEbavaria

new processes could cut CO2 emissions by 

around 80 percent.

An investment of €100 million is planned for 

the RHYME (Renewable Hydrogen and Meth-

anol) Bavaria project. WACKER has submitted 

funding applications for RHYME Bavaria to both 

the European Union and Germany’s Ministry for 

the Environment. The requested support is in 

the high double-digit millions. The EU’s Innova-

tion Fund has a budget of €10 billion to support 

innovative low-carbon technologies and pro-

cesses in energy-intensive industries until 2030.

WACKER’s project has passed the EU’s 

preliminary selection stage, which assessed 

hundreds of project proposals. The two proj-

ect partners are now preparing a full appli-

cation for the second stage. If the funding is 

granted, construction could begin at the start 

of next year, with the plants potentially coming 

W acker Chemie AG’s project pro-

posal to the European Union for a 

grant to build a production com-

plex for green hydrogen and renewable meth-

anol at its Burghausen site is now in the next 

selection stage. The funding application states 

that WACKER wants to build a 20-megawatt 

electrolysis plant at its Burghausen site with 

Linde GmbH to produce hydrogen from water 

using renewable electricity.

The project also includes a synthesis 

plant for processing the green hydrogen into 

renewable methanol, using carbon dioxide 

from existing production processes. The 

expected capacity of the synthesis plant is 

15,000 metric tons per year. Hydrogen and 

methanol are both key starting materials for 

chemical products such as silicones. Com-

pared with current production methods, the 

GREEN HYDROGEN AND METHANOL 
FROM CARBON DIOXIDE
Project to build a synthesis plant to produce base chemicals using renewable energy  
reaches the next stage in the EU funding process

At its Burghausen site, 
WACKER wants to build a 

production complex with Linde 
GmbH for green hydrogen 

and renewable methanol. 
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Emmy Noether junior research group of the Ger-

man Research Foundation (DFG) at the University 

of Freiburg, where he completed his postdoctoral 

thesis under Prof. Reinhard Brückner to qualify 

as a professor. He was appointed professor of 

organic chemistry there in 2006. 

Since 2011, Oestreich has been researching 

and lecturing at the Technical University of Berlin. 

In his capacity as Einstein Professor, he is also a 

member of the “Unifying Concepts in Catalysis 

(UniCat)” Cluster of Excellence, the aim of which 

is to research and develop new catalysts by 

combining classical chemistry with biological and 

materials sciences. 

Oestreich is the managing director of the 

Institute of Chemistry and assistant dean at the 

Technical University of Berlin. In 2020, he took 

on the role of chair of the Liebig Association 

of Organic Chemistry at the German Chemical 

Society. He has published more than 250 sci-

entific papers and is the publisher and author of 

numerous textbooks. 

Oestreich was, again, the first to prepare a ferro-

cene-stabilized silylium ion in which the electron 

deficiency in the silicon atom is compensated not 

only by the iron atom on its own, but by the entire 

metallocenyl group. These types of compounds 

make excellent low-temperature catalysts, e.g. 

for Diels-Alder reactions. 

He also created a sensation when he 

developed a transfer hydrosilylation that is 

transition-metal-free. The practical relevance 

of this technology is that it allows safe handling 

of hydrosilanes, which can be highly volatile, 

pyrophoric and explosive. As a result, monosi-

lane can be safely used for further chemical 

transformations, such as hydrosilylation. “By 

combining organic chemistry and silicon chem-

istry, Martin Oestreich has flung open the door 

to new research areas in catalysis,” pointed 

out Dr. Christoph Howitz, head of WACKER 

Corporate R&D, in his speech honoring the 

award winner. “The results of his research have 

enormous implications for science and also, 

in the long term, for us, for instance, when it 

comes to making even greater use of the green-

house gas carbon dioxide in our product port-

folio in the future.” 

Martin Oestreich is the 21st winner of the 

WACKER Silicone Award. Born in Pforzheim, 

Germany, the 49-year-old studied chemistry in 

Düsseldorf, Manchester and Marburg, before 

obtaining his doctorate in stereoselective car-

bolithiation at the University of Münster. After a 

postdoctoral stint with Prof. Larry E. Overman 

at the University of California, he headed up an 

Martin Oestreich, Professor of Syn-

thesis and Catalysis at the Techni-

cal University of Berlin is the winner 

of the 2021 WACKER Silicone Award. Oestreich 

received the award in recognition of his pio-

neering work in the field of organic and organo-

silicon chemistry. His work on combining boron 

and silicon with organic molecules has been a 

driver of basic research into the development of 

novel catalysts, the company noted.

Oestreich received the award, which carries 

with it a purse of €10,000, during the 19th Inter-

national Symposium on Silicon Chemistry, 

ISOS-2021, in Toulouse, France. Owing to the 

coronavirus pandemic, the award ceremony 

was an online event. 

Professor Martin Oestreich has been con-

ducting research into basic catalysis issues for 

many years. He initially made a name for himself 

through his work on bond activation and the 

chemistry of silylium ions. In the ensuing years, 

he also conducted pioneering studies on transfer 

hydrosilylation, carbon-hydrogen silylation of 

aromatic compounds and the enantioselective 

silylation of alcohols. 

The primary focus of Oestreich’s work is on 

boron and silicon and how these elements can 

be combined with organic molecules to develop 

new catalysts. He successfully synthesized a 

chiral hydridosilane that, for the first time, made 

it possible to transfer chirality to carbon, thereby 

enabling its use in the kinetic, non-enzymatic 

and reagent-controlled resolution of racemic 

mixtures. Through his work on silicon cations, 

MARTIN OESTREICH  
WINS THE 2021 WACKER 
SILICONE AWARD 
Researcher drives forward the development of novel catalysts  
by combining boron and silicon with organic molecules

Prof. Martin Oestreich of the 
Technical University of Berlin 
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Tetrahydrocurcumin is a curcumin metabolite 

credited with additional health-promoting 

properties. The metabolic bioavailability gives 

the ratio of the in-vivo production of tetrahydro-

curcumin to the absorbed amount of curcumin. 

Another finding of the long-term study is that after 

only four weeks, daily ingestion of CAVACURMIN® 

(approx. 340 milligrams curcumin each time) 

leads to a consistently high blood concentration 

of curcumin and tetrahydrocurcumin. This effect 

is still measurable after twelve weeks. What is 

more, the long-term study confirmed very high 

tolerability of CAVACURMIN®. 

CAVACURMIN® can be easily processed in 

food supplements, such as tablets, capsules 

and energy bars or functional beverages.

1  Purpura, Martin, et al. “Analysis of different innovative formulations of curcumin for improved relative oral bioavailability in human subjects.” European Journal of Nutrition 57.3 (2018): 929-938.
2  Hundshammer et al., “Enhanced metabolic bioavailability of tetrahydrocurcumin after oral supplementation of a γ-cyclodextrin curcumin complex.” Journal of Functional Foods, 79 (2021), 104410

has been demonstrated in various studies. 

As it is not water-soluble, curcumin is not 

readily absorbed in the human bloodstream. 

Its bioavailability can be boosted significantly 

with the aid of gamma-cyclodextrin. A study 

published in 2018 shows that the curcum-

inoids of WACKER’s cyclodextrin complex 

CAVACURMIN® are absorbed around 40 times 

more efficiently in the body than those of a stan-

dard curcumin extract (Purpura et al. 2018).1 

As part of a randomized double-blind study, 

it has now been shown that the metabolic 

bioavailability of tetrahydrocurcumin is also 

around 40 times higher following ingestion of 

CAVACURMIN® compared to a standard cur-

cumin extract (Hundshammer et al. 2021).2 

A study recently published in the 

Journal of Functional Foods shows 

that ingestion of the curcumin- 

cyclodextrin complex CAVACURMIN® leads 

to an increased metabolic bioavailability of 

tetrahydrocurcumin. A large portion of sup-

plemented curcumin is converted into tetra-

hydrocurcumin in the body. This metabolite 

is credited with anti-inflammatory and antiox-

idant properties. CAVACURMIN® is the only 

formulation on the market that demonstrably 

boosts the bioavailability of both curcumin 

and tetrahydrocurcumin.

Curcumin, the active compound in tur-

meric, is a powerful antioxidant that pro-

motes healthy aging and healthy joints, as 

CYCLODEXTRINS IMPROVE  
BIOAVAILABILITY OF CURCUMIN
Study shows long-term effects of CAVACURMIN®, with effects still being detectable in the blood after twelve weeks

Ingestion of the curcumin-cyclodextrin complex CAVACURMIN® leads to 40 times higher  
metabolic bioavailability of tetrahydrocurcumin. 
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W ACKER is now taking its pioneering 

approach to resource-efficient sil-

icone product manufacturing and 

applying it to release coatings. DEHESIVE® eco 

silicone release agents are made using methanol 

derived from renewable raw materials rather 

than from fossil materials, thereby conserving 

resources during the manufacturing process. 

WACKER is currently the only manufacturer to 

offer the label and film-coating industries such 

silicone release agents.

The company uses methanol from both fossil 

and plant sources in its silicone production. It 

then records the balance of non-fossil methanol 

in its mix, mathematically allocating a portion 

of this to select product lines in proportion to 

the quantity of methanol used – an approach 

comparable to the green electricity certification 

system used in Germany. 

This is also the same biomass bal-

ance method applied for manufacturing 

DEHESIVE® eco. As its alternative material, 

the company uses only certified non-fossil 

methanol made from straw or cut grass. “That 

makes WACKER the first company to introduce 

silicone release coatings on the market that are 

sustainable and, most importantly, manufac-

tured using resource-efficient methods,” says 

Dr. Hans Lautenschlager, who is responsible 

for the Release Coatings team within WACKER 

SILICONES. “In the DEHESIVE® eco product 

line, 100 percent of the fossil-based methanol 

components have been replaced with methanol 

derived from renewable resources. In a market 

where sustainability and protecting the climate 

are becoming increasingly important, products 

19

FOSSIL-FREE SILICONE COATING  
FOR RELEASE PAPERS AND FILMS 
DEHESIVE® eco products are manufactured on the basis of renewable raw materials

Ingestion of the curcumin-cyclodextrin complex CAVACURMIN® leads to 40 times higher  
metabolic bioavailability of tetrahydrocurcumin. 

DEHESIVE® eco brand silicone release agents make fossil-free, resource-efficient  
manufacturing of release coatings possible. 

like these give our customers a crucial compet-

itive advantage.” 

The basis for the DEHESIVE® eco line is a 

coating system consisting of the DEHESIVE® eco 

902 AMA® release coating, the CRA® eco 17 

controlled-release additive, the WACKER® eco 

V 90 crosslinker and the WACKER® eco C 05 

catalyst. The formulation of all the products in 

this range is the same as the corresponding 

standard release coatings, which means their 

product properties are identical. In other words, 

there is no need for technical modifications to the 

coating process.

The biomass balance method that WACKER 

uses is regularly reviewed as part of annual recerti-

fication. This ensures that all of the products in this 

portfolio are entirely based on methanol derived 

from plants. WACKER already uses this method for 

manufacturing silicone sealants and fluids for the 

paper, cosmetics and consumer goods industries.
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1.21  SOLUTIONS  OPTICAL BONDING 



Despite being subject to mechanical and thermal stress, monitors 
and optical displays must be easy to read throughout their entire 
life cycle. WACKER has developed transparent silicone resins at a 
dedicated competence center in South Korea. These resins bond the 
cover glass to the display and ensure good contrast and sharpness. 
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tage that light is refracted not only at the surface 
of the cover glass, but at the air gap, too, reduc-
ing the contrast and sharpness for the viewer. 
Alternatively, the display and cover glass are 
full-surface bonded by means of a transparent 
material whose refractive index has been appro-
priately adjusted. The result of this “optical 
bonding” is a brilliant visual impression.

FILM BONDING  

OR LIQUID ADHESIVES

The optically clear bond can be achieved by film 
bonding or with liquid adhesives. Such adhe-
sives are cured by UV light. They are based on 
acrylates or silicones.

“Both technologies are equal ly wide-
spread on the market. But silicone resins will 
become increasingly established for chal-
lenging applications, since they do not shrink 
so much and offer superior thermal stability 
and reliability,” says JaeWoo Lim, WACKER’s 
Global Business Development Manager for 
Optical Bonding in South Korea. He expects 
the share of silicone-based liquid adhesives 

to more than

45,000

From  

110

millipascal seconds – the viscosities 
exhibited by WACKER’s LUMISIL® UV 
silicone resins are truly wide-ranging.

D
isplays are now an integral part 
of our daily lives. An anecdote 
can bring this point home: a 
young boy visiting the zoo with 

his parents pinched his thumb and forefinger 
against the aquarium glass to try to zoom in 
on the fish – something he had learned from 
his smartphone screen. For the new gener-
ation, virtual reality is just as real as every-
thing taking place beyond it.

But screens are not only omnipresent as 
components of smartphones, tablets and TVs. 
They form the human-machine interfaces, for 
example in cars and ticket machines, or in the 
monitoring of industrial facilities. 

All displays have a cover glass, which is 
often touch sensitive (as is the case with touch-
screens). Beneath this glass is the display itself, 
which converts electrical into optical signals. 
There are basically two ways of bonding the 
display to the cover glass. It may be glued to the 
frame around its edges. As this leaves an air gap 
between the display and cover glass, the process 
is called “air-gap bonding.” It has the disadvan-

1.21  SOLUTIONS  OPTICAL BONDING 
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WACKER Korea’s optical-bonding team inspects a pane of glass bonded with silicone resins: JungEun Lee (left), JaeWoo Lim (center), SeungA Lee (right).

1.21  SOLUTIONS  OPTICAL BONDING



24

“Silicone resins do not 
shrink so much and 
offer superior thermal 
stability and reliability.”
JaeWoo Lim, WACKER SILICONES

on the optical bonding market to more than 
double by 2026.

The optically clear, two-component liq-
uid adhesive can be applied by five different 
processes, from conventional nozzle spraying 
through to screen printing. The particular 
method used by the manufacturer determines 
how viscous the adhesive should ideally be. 
Correspondingly, WACKER has developed 
different types of optical high-performance 
silicones with different viscosities in a range 
from 110 to over 45,000 millipascal seconds. 
Marketed under the name LUMISIL ® UV, 

they retain their transparency even after 
years in service.  

Typical of the challenging applications 
involved are auto dashboards. In summer, the 
temperature in a parked car can easily exceed 
50 degrees Celsius. The car will vibrate when 
running over speed bumps, railroad crossings 
or at high speeds. 

ALL-DIGITAL DASHBOARDS

In addition, “Car manufacturers want to 
use the dashboard and optical displays as 
an important design element to dist in-

SeungA Lee applies UV 
light to a pane of glass, 
which causes the silicone 
to start curing. 

1.21  SOLUTIONS  OPTICAL BONDING 
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of materials. SeungA Lee’s team has therefore 
tweaked the molecular structure of the sili-
cone resins and tailored their properties to 
customer needs. 

GOOD STRESS RELIEF IS A MUST

One of their aims was to f ind an optimum 
compromise between very strong bonding 
of the components and good stress relief 
of the assembly under mechanical stress. 
“We have achieved this by varying the pro-
portion of hydrogen in the crosslinker and 
chain extender,” explains SeungA Lee.

guish themselves from the competition,” 
says WACKER’s JaeWoo Lim. “The trend 
is toward large-area, curved dashboards 
instead of small, low-profile models. Traffic 
safety alone dictates they should be easy to 
read with a good picture quality – even in 
poor light.” All-digital touchscreen dash-
boards are now used especially in electric 
cars, where they indicate to the driver that 
a completely new drive technology is in use. 
However, large, curved screens are particu-
larly susceptible to cracking under mechan-
ical stress.

“Together with our customers, we have devel-
oped individual solutions that bring out 
the advantages of silicone resins in optical 
bonding,” says SeungA Lee, who heads the 
WACKER Optical Bonding Competence Cen-
ter (OBCC) in Seoul.

The South Korean chemists and engi-
neers faced some considerable challenges: 
individual applications have meant that not 
only the requirements to be met by screens 
have changed. Manufacturers are, in addi-
tion, employing different display and touch-
screen technologies, not to mention a variety 

Taking a close look at a pane 
of glass bonded with silicone 
resin. Silicones marketed 
under the LUMISIL® UV brand 
retain their transparency even 
after years in service.
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The silicone resin’s resistance to high humid-
ity, on the other hand, depends on how many 
silicon atoms in the siloxane backbone are sur-
rounded solely by oxygen atoms. Moisture often 
fogs conventional transparent silicones. 

The process of joining the cover glass to 
the display with LUMISIL® UV differs from 
the conventional process used for acry-
late-based materials. Just a single activat-
ing UV irradiation step is required before 
assembly of the components. The assembly 
then cures completely by itself. The manu-
facturing process is even faster. Acrylates, by 
contrast, require one or two additional UV 
irradiation steps after the joining process in 
order to cure as desired. “At the OBCC, we 
support customers in optimizing their pro-
duction processes accordingly,” says SeungA 

Lee. For example, the curing rate and curing 
behavior of the silicone resin can be adapted 
to the customer’s requirements.

JaeWoo Lim is convinced that the auto 
dashboards success story will be repeated 
in other markets in the future: “Optical sili-
cones can be used to integrate mini-LEDs into 
high-quality monitors, tablets and TVs. The 
mini-LEDs backlight the screen at selected 
places to increase contrast,” he says.  

Another promising field of application is the 
construction sector: smart windows that change 
their light transmittance according to the inso-
lation, i.e. exposure to sunlight, and tempera-
tures could profit from optical high-perfor-
mance silicones such as gigantic advertising 
displays on buildings. What’s more, transpar-
ent, adhesive coatings play a role in solar cells. 
“We are targeting our activities at promising 
growth markets,” explains Lim. 

“Car manufacturers use the dashboard 
and optical displays as a design element to 
distinguish themselves from the competition.”
JaeWoo Lim, Global Business Development Manager, WACKER SILICONES

The curing process is initiated by UV light, which makes it possible for manufacturers to work efficiently. 
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KEY REQUIREMENTS
FOR OPTICAL BONDING

1

2

3

45

6

7

TOUCHSCREEN PANEL

LCD

OPTICAL BONDING

CONTACT

For more information on  
this topic, please contact:

JaeWoo Lim 
Global Business  
Development Manager  
WACKER SILICONES
Tel. +82 31 697 2441
JaeWoo.Lim@wacker.com

COVER

DISPLAY

AIR-GAP BONDING  
(involving air)

DISPLAY

COVER

OPTICAL BONDING
(involving optically transparent  
adhesives/resins)
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1. HIGH RELIABILITY
2. THERMAL STABILITY
3. EASY TO PROCESS
4. POT LIFE
5. SHELF LIFE
6. TACK TIME
7. LOW SHRINKAGE

BENEFITS OF CONVENTIONAL 
ADHESIVES (ACRYLATES): GREEN

BENEFITS OF SILICONE RESINS: BLUE

The blue arrows represent the light emitted by the display, i.e. the actual image. The yellow arrows, on the other hand, 
symbolize the light that falls onto the display from the outside and which distorts the clarity of the visual impression.
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CONTACT

For more information on this 
topic, please contact:

Egbert Klaassen 
Global Segment Manager 
WACKER SILICONES 
Tel.: +49 15209352545 
egbert.klaassen@wacker.com
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FOR PATIENTS WITH 
CHRONIC WOUNDS

A BETTER 
LIFE

Wound dressings coated with silicone 
prevent wounds from drying out. They are 
not sticky and adhere gently to the skin. 
What’s more, silicones can provide optimal 
conditions for wound healing and help 
accelerate recovery.

1.21  SOLUTIONS  SILICONE ADHESIVES
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“We were able to adapt 
the silicone adhesives 
to make them adhere 
much more strongly. 
With that improvement, 
a thinner silicone layer 
is quite sufficient.”
Dr. Thomas Gröer, head of an applications 
laboratory at WACKER SILICONES 

L
ife expectancy is rising worldwide, 
which in itsel f should be good 
news. This demographic change, 
however, presents chal lenges to 

society as well. “With more and more of us 
reaching advanced age, there’s an increas-
ing number of people suffering from chronic 
and large wounds,” says Egbert Klaassen, 
global segment manager for wound care at 
WACKER SILICONES.

Human skin increasingly loses its elas-
t icity and resi l ience as we get older. It 
becomes more sensitive, thinner and more 
prone to injuries. There is also less blood 
circulation, and skin cells don’t divide as 

rapidly as in youth. As a result, wounds take 
longer to heal, and they don’t heal as well 
anymore. That makes proper care al l the 
more important. 

Si l icone-coated wound dressings and 
bandages have enabled new opt ions in 
wound care. WACK ER has produced a 
l ine of medica l-grade si l icone gels and 
solid and liquid silicone rubbers under its 
SILPURAN® brand for 15 years. These par-
ticularly high-quality silicones have passed 
selected ISO 10993 and USP Class VI tests, 
and so also meet the high safety standards 
imposed by the health-care industry. They 
are produced and packaged in line with our 
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SILPURAN® IN THE 
COATING PROCESS

APPLICATION
The coating process involves 
applying the silicone adhesive 
to the carrier using a doctor 
blade, slot die or similar tool.

CURING
The adhesive cures at 
room temperature, but 
the process can be accel-
erated by increasing the 
temperature up to 120 °C.

COVER
The composite can  
be finished once the 
silicone adhesive layer 
has been covered.

Dr. Thomas Gröer (left), 
head of an applications lab 
in Burghausen, demonstrat-
ing how easy it is to peel a 
silicone-coated adhesive 
bandage off the skin.

WACKER CLEAN OPERATIONS standard, 
which ensures the extraordinary purity 
needed to meet current and future medical 
requirements.

HYDROPHOBIC AND BREATHABLE

There are various reasons why professional 
wound care would not be possible with-
out silicones: highly adhesive silicone gels 
(known as si licone adhesives) are applied 
directly to wounds. Being hydrophobic, i.e. 
water-repellent, they will adhere to dry skin 
only – not to moist skin. In other words, 
these silicone wound dressings don’t stick 
to the normally moist wound or to its edges. 
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The dressings also cannot knit with newly 
formed tissue. The breathable silicone layer 
offers protection from external inf luences 
such as bacteria and moisture. Because it 
enables permeation of water vapor, f luids 
and air, the protective layer provides an ideal 
environment for wounds to heal. It also pre-
vents exudates coming into contact with and 
softening healthy skin. 

Yet bandages coated with silicone gel offer 
further benefits: they adhere only as firmly 

as the application requires, which makes 
them more pleasant to remove. Removal 
causes hardly any pain or wound trauma – a 
huge relief for patients with large or chronic 
wounds. After all, a study found that around 
40 percent of patients suffering from chronic 
wounds said that the removal of bandages 
caused them the most pain. In addition, sili-
cone bandages are soft and f lexible, making 
them more comfortable to wear than conven-
tional adhesive bandages. 

“Silicones are much 
kinder to the skin and 
have better adhesive 
and release properties.”
Sascha Casu, Therapeutic Area 
Director for Acute Wound Care, Essity

THE STRUCTURE  
OF A SILICONE ADHESIVE 
WOUND DRESSING

Layer 2
Absorbent layer, for exam-
ple polyurethane foam

Layer 3
Perforated polyurethane film,
coated with silicone adhesive

Layer 4
Release film

Layer 1
Polyurethane  
or nonwoven top layer
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33

Yet another distinguishing feature of si l-
icone is that, if a dressing with a si licone 
layer is applied incorrectly, it can be easily 
removed and repositioned without impair-
ing adhesion in any way. That is a major 
advantage compared with convent iona l 
dressings, which can strip skin cells as the 
dressing is being removed and then will not 
adhere properly when reapplied.

HIGH-TECH SILICONE PRODUCTS

WACKER has worked hard on developing its 
two-component, room-temperature-curing 
SILPURAN® si licone gels to exhibit these 
outstanding properties for use in medi-
cal wound care. That meant making the 
intrinsically hydrophobic silicones usable 
for this application. “The silicone dressing 

must absorb moisture and then be able to 
wick, i.e. draw off, that moisture to the out-
side,” explains Dr. Thomas Gröer, who is in 
charge of application technology for these 
innovative silicone adhesives at WACKER’s 
Burghausen site. 

High-tech wound dressings usually com-
prise several layers, and each one performs 
an important function. Facing the skin, the 
silicone adhesive layer is placed directly on 
the wound. It is secured to a polyurethane 
carrier f i lm and perforated, which makes 
sure that wound f luid and blood are able to 
permeate to the absorbing layer. The film is 
followed by a thin acrylate layer and a layer 
that absorbs the exudate from the wound. 
Some dressings also feature an extra poly-
urethane foam layer for stabilization.

“Such silicone bandages are essential for treat-
ing chronic wounds,” says Sascha Casu, who 
heads the Hamburg-based Acute Wound Care 
division of Swedish bandage manufacturer 
Essity. Specializing in medical products for 
wound care, compression therapy and ortho-
pedics, Essity sells both conventional bandages 
and plasters with acrylate-based adhesives and 
high-tech products featuring silicones. “There 
is a case to be made for both technologies,” says 
Casu, who has worked closely with WACKER 
for years. “Silicones are much kinder to the 
skin and have better adhesive and release 
properties. Acrylates, on the other hand, are 
comparatively inexpensive and adhere more 
securely on the first application.” 

Si l icone-coated wound dressings are, 
however, t he preferred choice for pro-

A lab technician using a roller 
to apply a defined amount of 
pressure to various test strips 
in order to determine their 
release properties.



34

The adhesion and initial adhesive force of SILPURAN® skin adhesives cover a broad range,  
making them suitable for a wide variety of challenges that medical adhesives have to meet.  

fessional treatment of severe or weeping 
wounds, especially in hospital settings, Casu 
notes. They are also being used increasingly 
for the treatment of chronic wounds and on 
persons with skin conditions and sensitive 
skin. “Demand for professional wound-care 
material for home use is rising, and phar-
macies are sel l ing more and more of it ,” 
explains Dajana Westenberg, a WACKER 
sales manager who looks af ter Essity and 
other customers active in wound care.

This application involves two-compo-
nent, colorless and transparent si l icone 
gels that crosslink via a platinum-catalyzed 
addition reaction to form soft, highly f lex-
ible materials which are nevertheless elas-
tic, with a gelatinous consistency. Together 
with the low surface energy that is typical 
of silicones, their compliance ensures that a 

The atraumatic  
release properties of 
SILPURAN® adhesives 
have been demonstrated 
in skin tests – even for 
high adhesive strengths. 
When the adhesive sili-
cone gel is removed, the 
upper layers of skin 
remain intact (left), 
whereas an acrylate 
adhesive of comparable 
strength clearly pulls 
away the upper layer of 
cells (right). 

ADHESIVE PROPERTIES OF 
SILPURAN® SKIN ADHESIVES
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bond develops between the crosslinked gel 
and skin. The elasticity, on the other hand, 
allows the adhesive layer to be peeled off eas-
ily, leaving no residues.  

NOT JUST FOR SPECIALIZED 

APPLICATIONS

For a very long time, silicone dressings were 
used mainly in hospitals to treat chronic 
wounds. Now, silicone adhesives for acute 

wound therapy are making inroads into the 
retail market. “We’ve successfully developed 
silicone adhesives that stick reliably even when 
less silicone is used,” Gröer says. 

WACKER chemists examined the mate-
rial very closely in the lab to achieve the 
same adhesive strength with less material. 
“We were able to adapt the si licone adhe-
sives to ma ke them adhere much more 
strongly. With that improvement, a thinner 

silicone layer is quite sufficient,” Gröer con-
cludes. The advantages of such a coating are 
obvious to customers: the dressing itself is 
less bulky, using up less material and thus 
saving costs. 

This opens up completely new possibilities 
for manufacturers of wound dressings. “Cus-
tomers increasingly opt for the adhesive with 
higher added value. That means our silicones, 
without question,” emphasizes Klaassen. 

So long as adhesive bandages adhere reliably, there’s nothing to stop a patient from indulging in physical exercise.



Modern stoma 
systems allow 
patients to do 
physical exercise 
like swimming.
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Artificial openings made in the bowel or the bladder – also known as 
stomas – require constant care. Because the systems employed need to 
be affixed to the body, it is not uncommon for chronic skin irritation and 

inflammation to occur. UK-based Trio Healthcare has launched breathable 
silicone adhesives that greatly enhance stoma patients’ quality of life. 

SILICONE
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GENTLE ON THE SKIN
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P
at ients who have u ndergone 
bowel or bladder surgery some-
times need a colostomy, ileostomy 
or urostomy, words that are all 

derived from the Greek word stoma, meaning 
mouth or opening. Such artificial openings 
can be of a temporary nature where a can-
cer diagnosis or a chronic condition such as 
Crohn’s disease requires sections of the blad-
der or bowel to be removed. Often, though, 
the stoma becomes a permanent intervention 
for the patient. To ensure that the patient’s 
movements are not restricted, nonethe-
less, a waste-collection bag is attached over 
the stoma and to the body. The bag usually 
encloses the stoma reliably and absorbs body 
wastes, but the surrounding skin is neverthe-
less placed under constant stress. 

Reliable prevention and gentle treatment of 
skin irritation are therefore key to the patient’s 
well-being. In the ideal scenario, irritation 
or inf lammation would not occur in the first 
place. This problem has now been addressed 
by a UK-based medical technology company 
called Trio Healthcare Ltd. which has come 

up with a highly innovative development. This 
company is the first manufacturer to market a 
complete line of stoma care products with pat-
ented, custom-formulated silicone adhesives – 
based on biocompatible silicone gels from the 
WACKER SILPURAN® range.

Founded in 2006, Trio Healthcare set out to 
find alternatives to the acrylic-based hydrocol-
loids that were used to affix plastic ostomy base 
plates to the skin at that time. Hydrocolloids 
adhere well and do a good job of keeping mois-
ture away from the skin. The latter is important 
because that is the only way to ensure the base 
plate remains stuck to the skin. “However, we 
believe that having a product containing feces 
and urine on your skin is not a hygienic or effec-
tive solution to protect against leakage or keep-
ing skin healthy,” says Trio Healthcare in one of 
its product brochures.

PRONE TO INJURY

Moreover, the hydrocolloid products are not 
breathable and are difficult to remove. Nath-
alie Tredwell, sales manager at WACKER UK, 
describes the consequences. “The skin slowly 

COMPETITIVE 
SPORTS AN 

OPTION

στόμα (stóma)
Stoma is Greek for mouth or 
orifice and refers to artificial 
openings for the bowel, stomach 
and bladder. 

A snug-fitting and reliably 
secured stoma system 

makes even challenging 
sports activities such as 

diving possible.
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softens, and becomes prone to injury and 
damage from body wastes.”

Trio Healthcare’s solution to this was 
to develop what it ca l ls Si l2™ Breathable 
Si l icone Technology. In this system, the 
base plate is already coated with a silicone 
adhesive that affixes the bag securely to the 
skin – this calls for a silicone that possesses 
the right adhesive strength. An additional 

“No ostomate or stoma patient should be left having 
to deal with severe skin irritation. That is the aim 
of our research and product development work.“
Lloyd Pearce, CEO, Trio Healthcare

approach is to use silicone rubber rings to 
secure and protect the stoma. These rings are 
elastic enough to conform to the colostomy 
and create a seal, as it were.

“There must be no f luid leakage. All 
moisture must be kept away from the skin 
in order to prevent irritation. That was the 
brief we were given when developing the sil-
icone adhesive,” says Dr. Thomas Gröer, head 

Dr. Thomas Gröer, a WACKER chemist, inspecting the transparency of a silicone adhesive.
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of an applications laboratory at WACKER 
SILICONES in Burghausen. 

The moisture forms because the skin under 
the plate, which is 12–15 centimeters in dia-
meter, quickly starts to sweat. Silicone has the 

There are 
22 countries
in which Trio Healthcare products are 
available so far. Their considerable 
adhesive strength is due to medical  
silicone gels from WACKER. 

advantage of being both water-repellent and 
water-permeable. 
The silicone grades employed are two-compo-
nent, colorless and transparent gels that cross-
link via a platinum-catalyzed addition reaction 
to form soft, highly f lexible materials that are 
nevertheless elastic, with a gelatinous consis-
tency. Together with the low surface energy that 
is typical of silicones, their compliance ensures 
that a bond develops between the crosslinked 
gel and skin, while the elasticity allows the 
adhesive layer to be peeled off easily, leaving no 
residues.

GENUINELY CHALLENGING

“Developing these adhesives proved gen-
uinely challenging,” says WACKER UK’s 
Tredwell, who received an inquiry from Trio 
Healthcare in the mid-2010s about alterna-
tives to the acrylic-based hydrocolloid pastes 
in use up to then. She forwarded the med-
ical technology manufacturer’s specif ica-
tions to WACKER’s technical service team in 
Burghausen, which set about developing sili-
cone gels of the requisite adhesive strength for 
the customer. 

The products sold by Trio Healthcare, 
which are based on the medical-grade silicone 
gels provided by WACKER, have a water-re-
pellent surface, but are permeable to water 
vapor and gases. In other words, they allow 
the skin to “breathe.” They thus prevent sores 
or inf lammation from generally forming in 
the first place. Even if skin irritation should 
occur, the silicone gels create the perfect heal-
ing environment because they let the mois-
ture pass through. 

Elderly patients often have 
relatively sensitive skin. So if they 
wear a stoma, they are more 
susceptible to chronic injuries.
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And the silicone’s high adhesive strength 
makes the base plates adhere safely and tightly 
to the skin without irritating it. Added to 
which, the adhesives can be removed painlessly 
in one piece and with less skin trauma. They 
don’t leave any residues behind either because, 
unlike competing materials, silicones do not 
dissolve in the presence of bodily excretions.

This improves the quality of life of stoma 
patients immensely. For Lloyd Pearce, CEO 
of Trio Healthcare, finding new solutions for 
stoma care was a personal mission, with a 
member of his own family affected. “One-half 
of all stoma patients suffer from skin condi-
tions and irritated skin. I wanted to do some-
thing about that.”

CONTACT

For more information on this 
topic, please contact:

Nathalie Tredwell 
Sales Manager 
WACKER SILICONES 
Tel.: +44 1344 401-689 
nathalie.tredwell@wacker.com

His company’s products are now available in 
22 countries. The CEO of Trio Healthcare is 
convinced that there is plenty of untapped fur-
ther potential: “We won’t stop researching and 
trying out new things,” says Pearce. “No osto-
mate or stoma patient should be left having to 
deal with severe skin irritation.” 

The use of skin-friendly silicone adhe-
sives in medical applications is by no means 
exhausted. “There are still lots of opportuni-
ties,” says Thomas Gröer. Silicones are suitable 
for anything humans attach to their bodies: 
insulin pumps, EEG sensors, position sensors 
for dementia patients – even wearables are now 
affixed using silicone, he explains. “So, there is 
still plenty for us to do.” 

Test strips 
being pre-
pared in a 
WACKER 
applications 
lab for the pur-
pose of deter-
mining the 
adhesive 
strength of 
various sili-
cone adhe-
sives. 
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SILPURAN®

ADHESIVE 
STRENGTH

DESIGNATION VISCOSITY A 
[mPa s]

VISCOSITY B 
[mPa s]

PENETRATION 
[1/10 mm]

ADHESIVE 
STRENGTH [N/2.5 cm]

TACK 
[N]

PROCESSING TIME 
AT 23 °C [min]

Low SILPURAN® 2130 1,100 1,000 220 1.8 55 74

Medium SILPURAN® 2100 34,000 35,500 205 2.7 54 73

SILPURAN® 2112 11,600 11,500 225 2.6 55 76

SILPURAN® 2117 33,000 13,000 210 3.0 63 40

Strong SILPURAN® 2114 12,000 10,000 200 3.5 66 70

SILPURAN® 2122 3,200 2,700 180 5.5 59 60

MEDICAL SKIN ADHESIVES
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SILICONE: THE  
KEY TO A GENTLE  

POP
For many, wine and champagne are the epitome of indulgence and  

joie de vivre. But first you have to get the cork out of the bottle. If it’s made 
of untreated cork, you might have a challenge, but with a certified, solvent-

free silicone coating, the cork will pretty much slide right out.
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S
chiller himself appreciated the 
value of the cork so much that he 
penned the following lines in its 
honor: “What reverence is due the 

world’s Creator, / Who when creating the cork 
tree graciously also invented the cork.”

The structure of stoppers made of pure, 
natural cork, however, is not uniform, often 
containing f laws and tiny channels. Most 
importantly, bottlers have a diff icult time 
forcing untreated corks into bottles and con-
sumers have an even more difficult time pull-
ing them out. To help corks slide more read-

ily, retain their seal and not leave behind any 
bits or cloudiness in the wine, manufacturers 
treat them with a variety of lubricating and 
impregnating agents; paraffin waxes have 
long been used for this purpose, despite their 
various disadvantages.

In recent years, silicone f luids, too, have 
become established for wine corks, though not 
for sparkling wine. “Silicone f luids shouldn’t 
be used for corks in bottles of sparkling wine, 
because they have a defoaming effect,” says 
Dr. Christian Ochs, a chemist who heads 
up an applications laboratory for WACKER 

Freshly harvested cork 
oaks in Portugal: roughly 
half of the world’s annual 
production of cork 
comes from here. 
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Harvesting cork in 
Salamanca, Castilla y  
León, Spain (left)

Cork cannot be 
harvested until the tree 
is roughly 25 years old; 
the tree does not yield 
the quality needed for 
bottle stoppers until the 
third harvest (below).

Heartwood

Sapwood

Vascular cambium

Living phloem

Cork cambium Bark

Cork

CROSS SECTION OF THE 
TRUNK OF A CORK OAK
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MAKING  
WINE CORKS

16,042
million cork stoppers were produced throughout the 
world in 2007 according to the last available study. 
Source: APCOR 2007 

1  Stacking 
The harvested cork is kept in stacks for over six months in 
order to acquire the ideal moisture content for processing.

2  Cutting 
the plank wedges

3  Sorting  
the cork planks

4  Boiling and stabilizing 
Cleaning the cork and extracting water-soluble 
substances increase its thickness and reduce its 
density, making the cork softer and more elastic.

5  Selecting and splitting planks, punching  
the corks 
The edges of the planks are prepared, their corners 
trimmed and the planks sorted according to quality 
criteria (thickness, porosity and appearance). The 
planks are ultimately split into strips somewhat wider 
than the length of the corks to be manufactured, 
which are then punched from the strips.

6  Cork selection 
The surfaces of finished corks are automatically 
scanned in order to separate the corks into 
different grades.

7  Washing/disinfecting

8  Branding 
The brand is applied to the finished product.

1

Over two-thirds of 
the harvest is used 

for manufacturing 
bottle stoppers. 

Harvested  
bark ready for 

processing. 
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“Our ELASTOSIL® E 6 N CSC 
silicone rubber is suitable for 
wine-bottle corks as well as for 
those used in sparkling wine and 
liquor bottles – regardless of the 
type or quality of the cork stopper.”
Dr. Christian Ochs, head of Technical Marketing, 
Industrial Solutions, WACKER SILICONES

SILICONES in Burghausen. Another option 
for improving natural cork is to coat it with sil-
icone rubber, which, unlike silicone f luids, has 
no defoaming effect.

NOT ALL CORK IS CREATED EQUAL

“Our ELASTOSIL® E 6 N CSC silicone rubber 
is suitable for wine-bottle corks as well as for 
those used in sparkling wine and liquor bot-
tles – regardless of the type or quality of the 
cork stopper,” Ochs stresses. And indeed: not 
all corks are created equal. The highest grade 
of cork is one that has very few pores once it 
has been punched from the bark of cork oaks. 
Corks of that quality are mostly reserved for 
superior wines, which are intended to age in 
the bottle for long periods of time.

When it comes to average-quality corks, 
which might have many cavities or an irreg-
ular structure once punched out, manufac-
turers have a trick up their sleeve: they fill the 
pores with a blend of cork dust and binders. 
This filling makes the cork more durable and 
improves its contact with the glass.

What are known as agglomerated corks 
represent a lower grade of quality: here man-
ufacturers use leftover bits from cork pro-

duction and compress them together with a 
binder. A variation on agglomerated corks is 
the technical cork, which has an agglomerated 
cork body with natural cork disks glued onto 
it – this primarily serves to keep the surface 
that comes in contact with the alcoholic bever-
age as natural and durable as possible.

“For cork manufacturers, the universal 
applicability of ELASTOSIL® E 6 N CSC is a 
big advantage, because it allows them to use 
the same silicone rubber on multiple pro-
duction lines for a wide range of corks. That 
simplifies logistics and cuts administrative 
costs,” explains marketing manager Martine 
de Schmidt-Camilleri. 

Corks are coated in rotating drums resem-
bling large washing machines, where they are 
tumbled along with the silicone rubber for at 
least 20 minutes. This evenly distributes the 
silicone elastomer formulation over the corks. 
“If the silicone is going to do a good job of 
coating the surface and cavities of the corks, 
it can’t be too thick – its viscosity has to be 
low, in other words,” Ochs explains. And that 
is precisely the hallmark of ELASTOSIL® E 
6 N CSC: the viscosity of this silicone rubber 
product is low, despite containing no solvent.

CONTACT

For more information on this  
topic, please contact:

Martine de Schmidt-Camilleri 
Marketing Manager 
Industrial Solutions 
WACKER SILICONES
Tel.: +49 89 6279-1384

Martine.de.Schmidt-Camilleri 
@wacker.com
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Vulcanization starts even before the manufac-
turer takes the corks out of the drum, as the 
macromolecules within the rubber react chemi-
cally with each other to form larger, crosslinked 
units. These units are no longer as free to move 
relative to each other as the original molecules, 
causing an extremely thin, elastic coat to form 
on the cork. In addition to making the surface 
of the corks feel pleasantly silky and smooth, the 
silicone also repels water thanks to its hydro-
phobic properties. Crosslinking – a process that 
releases small molecules such as acetic acid – 

proceeds best at elevated humidity and a tem-
perature between 25 °C and 35 °C.

ALL OF THE NECESSARY  

APPROVALS

“It goes without saying, of course, that the 
cured silicone coating will not introduce 
any harmful substances into the product,” 
Ochs emphasizes. Regulations in Germany, 
France, Spain, the EU and the US hold that 
ELASTOSIL® E 6 N CSC is suitable for contact 
with food. In this traditionally minded indus-

try, however, another judgment carries almost 
more weight: the Comité Champagne trade 
association of the Champagne region of France 
has certified the WACKER silicone rubber as, 
among other things, a coating on corks used 
for true Champagne. 

In addition, a major cork manufacturer 
has studied the use of the solvent-free, sili-
cone rubber coating, asking its experienced 
taste testers to determine whether it has any 
inf luence on the color, aroma or f lavor of the 
beverage with which it comes into contact. For 
comparison, the testers tasted the same wine 
sealed with traditionally coated corks and aged 
for exactly the same amount of time, such as 
three months or a year. “These tests were a suc-
cess for our silicone rubber coating,” reports 
Schmidt-Camilleri, which gives her hope for 
opening up the market. 

And that market is not a small one: 
200,000 metric tons of cork are harvested each 
year, roughly half of which comes from Portu-
gal. But not all of that cork goes into the pro-
duction of cork stoppers. After all, demand for 
the material is also high in applications such as 

“ELASTOSIL® E 6 N CSC is universally 
applicable, which allows cork 
manufacturers to use the same silicone 
rubber on multiple production lines.”
Martine de Schmidt-Camilleri, Marketing Manager, WACKER SILICONES

Barrique is 
the French 
word for the 
oak barrel 
traditionally 
used for storing 
wine until 
it has aged 
sufficiently.
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CROSSLINKING MECHANISM 
FOR SILICONE RUBBER

f looring, thermal isolation and shoes. Still, 
the vast majority of cork is used for man-
ufacturing some 13 billion stoppers for 
(sparkling) wine bottles each year. 

The only way the cork business can 
work is by means of an intergenerational 
contract of sorts: cork growers do not plant 
cork oaks for themselves – they plant them 
more for their children and grandchil-
dren. Cork oaks in Mediterranean coun-
tries first need to grow for 25 years before 
their bark is stripped for the first time. 
This “virgin cork” is too brittle and hard to 
be made into natural corks, however. The 
next harvest will not be for another nine to 
ten years – and so on for every subsequent 
harvest. The quality of the cork is not opti-
mum until after the third harvest. In other 
words, some 45 years pass from the time a 
cork oak is planted until it first yields per-
fect natural cork. Compared to that, giving 
the natural material the right properties by 
coating it with silicone rubber happens in 
the blink of an eye. 

Condensation reaction: a chemical term 
denoting a substitution reaction in which two 
molecules bond together to release a simple, 
low-molecular-weight material. While this material 
is most often water, the product released can 
also be ammonia, carbon dioxide or hydrogen 
chloride. Condensation reactions form the basis 
for the production of many different polymers.

–  A one-part system:  
– Easy to use 
– Little investment for 
   processing equipment

– Cures at ambient humidity

–  Curing process is not sensitive  
to other substances

–  Excellent adhesion to a variety 
of substrates

TYPICAL PROPERTIES OF  
ONE-PART, ROOM-
TEMPERATURE- VULCANIZING 
SILICONE RUBBER (RTV-1)

Robust, user-friendly formulations

Releases acetic acid 
as a byproduct (5%), 
ventilation required

Corks coated 
with silicone 
rubber are easier 
to remove from 
the bottle. 

100
to 200 kilograms of 
cork can be harvested 
from an oak tree over its 
lifespan. Corks are 
harvested every nine to 
twelve years once the 
layer of cork has 
become 2.7 to 
4 centimeters thick, 
sometimes slightly more 
often in a favorable 
(warm) climate.
A cork oak can be 
harvested a total of five 
to ten times.
Source: Wikipedia

– acetic acid, water
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SMALL AND 
PRECISE

Automated dosing systems are 
gradually replacing regular injections 
of essential medication such as insulin. 
At their heart is a microinjection pump 
made with a housing of the kind 
developed by Trelleborg, a polymer 
processor. This required a new 
liquid silicone rubber that combines 
seemingly incompatible properties: 
high adhesion and low sliding friction.
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“Due to the compact dimensions and 
low tolerances involved, the part could 

only be manufactured using two-
component injection molding with 

seals made of liquid silicone rubber.”
Felix Schädler, developer at Trelleborg

52

M
orning, noon and night – no 
matter the hour, people with 
chronic illnesses always need 
to monitor their bodies. Dia-

betics have to check their insulin level. People 
suffering from Parkinson’s need to adjust their 
apomorphine dosage. Incorrect dosage of 
medication can be life-threatening.

Some chronic diseases can be managed well 
with drugs that must be injected subcutane-
ously: small jabs that perform a vital function. 
Portable medical devices such as insulin pens 
are especially convenient, enabling the fast and 
safe injection of liquid medication in everyday 
situations. They fit in every purse and can be 
used without attracting attention. The patient, 
however, still needs to remember the dosage and 
timing precisely. Automated dosing systems 
now go one step further.

These palm-sized medical devices can 
be attached directly to the skin with adhesive 
plasters, for example. Located on the surface 
in contact with the patient is an extremely fine 
needle that extends automatically to inject a 
preprogrammed quantity of medicine subcu-
taneously – without the patient having to make 
a single move. Precise control regulates even 
delivery of as little as a few microliters of active 
ingredient over a period of minutes, hours or 
even several days. This improves the quality of 
life of those affected, granting them more f lex-
ibility and making their lives worry-free. The 
centerpiece of these medical devices is a tiny 

microinjection pump that reliably delivers pre-
cise doses of the essential medication. Trelle-
borg was commissioned by one of the world’s 
leading suppliers of pharmaceutical and med-
ical products to help develop a pump housing 
made of plastic and silicone.

Deep inside this part, a unique, innova-
tive material from WACKER ensures smooth 
operation. Felix Schädler, who is project man-
ager for innovation and technology at Trelle-
borg and played a key role in the development, 
emphasizes that “the pump’s extremely precise 
dosage of drugs was crucial to the success of 
the entire device.”

NOT MUCH BIGGER  

THAN A FINGERNAIL

The delicate microinjection pump consists of a 
cylindrical hollow body in which a plunger is 
moved up and down electrically. It draws the 
drug from a supply vessel and conveys it to the 
injection needle. The pump housing comes in 
different versions that can deliver 2 µl or 10 µl of 
liquid medication. With a length of 15 mm, the 
tiny pump is not much bigger than a fingernail. 
Friction, sealing and the bonding of two differ-
ent materials in a very tight space posed a chal-
lenge to the developers from the start.

In addition to wanting a compact design, 
the customer also attached importance to the 
lowest possible cost, as the injection pump in 
the final medical device is a single-use product. 
For safety reasons, all those elements of the dos-
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These kinds of tiny microinjection 
pumps, which are injection-molded 
from liquid silicone rubber, are the 
centerpiece of automated dosing 
systems used to evenly inject liquid 
medication into a patient’s body. 

53

ing system that come into contact with the med-
ication or the patient must be disposed of after 
use. That also includes the injection pump. But 
other components, like the housing, motor and 
battery, can be reused.

“Due to the compact dimensions and low 
tolerances involved, the part could only be 
manufactured using two-component injec-
tion molding with seals made of liquid sil-
icone rubber,” says Trelleborg’s Schädler. 
Diameters the size of a pin make it impossi-
ble to insert localized seals subsequently. The 
special two-component processing method 
efficiently bonds two different materials in a 
single step. The idea was that an almost com-
plete inner lining of the pump cylinder with 
elastomer should seal the moving plunger and 
lubricate it at the same time.
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Processing liquid silicone rubber (LSR) is 
the field of expertise at Trelleborg’s Stein am 
Rhein site in Switzerland, where one- and 
multicomponent injection-molded LSR parts 
are manufactured in a fully automated pro-
cess. In addition to products for the automo-
tive and industrial sectors, Stein am Rhein 
has a comprehensive cleanroom production 
facility for medical technology applications. 
The facility, whose capacity is set to expand, 
currently has four cleanrooms, where produc-
tion takes place under strictly controlled and 
monitored conditions. 

This sort of equipment is used 
to process liquid silicone rubber 
at Trelleborg’s Stein am Rhein 
site – under strictly controlled 
cleanroom conditions.  

Dr. Florian Liesener (on 
left) and Dr. Ulrich Frenzel 

from WACKER’s 
Application Technology.
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“The capacity created by the most recent 
cleanroom expansion f ive years ago is 
already being fully utilized, so we are cur-
rently expanding again,” Schädler reveals. 
Two-component inject ion molding was 
already common for automotive parts but was 
less in demand for medical applications. Cit-
ing increased pressure on the sector in terms 
of risk and cost reduction, Schädler explained 
that that was beginning to change. “What’s 
more, self-adhesive LSR grades have now 
become available for food-contact and medi-
cal applications,” he adds, “making two-com-
ponent injection molding possible for these 
applications for the first time.”

Dr. Ulr ich Frenzel and Dr. Florian 
Liesener, both Application Technology lab-
oratory managers at WACKER in Burghau-
sen, couldn’t agree more. They collaborate 
closely with Trelleborg and, looking back, 
they consider their microinjection pump to 
be a very special achievement in materials 
development.

When thermoplastic elastomer (TPE) 
proved unsuitable for this specific applica-
tion, Schädler and his team initially turned 

to SILPURAN® 6700 self-adhesive liquid sil-
icone rubber. WACKER has marketed spe-
cially developed silicones for medical tech-
nology under the SILPURAN® brand for a 
little over ten years. Frenzel, a trained chem-
ist, explains: “In this LSR line for sensitive 
applications, we use special formulations that 
can satisfy particularly demanding purity 
requirements, setting them apart from our 
silicones for engineering products.”

QUICK AND RELIABLE

When it launched in 2008, SILPUR AN® 
6700 was WACKER’s first self-adhesive LSR 
line marketed specifically for applications 
in medical technology. Their exceptional 
adhesion to any number of thermoplastic 
materials makes these LSR grades ideal for 
two-component injection molding. Func-
tional parts that have been directly injec-
tion-molded and firmly bonded can now also 
be mass-produced inexpensively, quickly and 
reliably for medical technology.

Tests conducted with the medical-device 
manufacturer and Trelleborg’s elastomer labo-
ratory in Stuttgart demonstrated, among other 
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things, that SILPURAN® 6700 can withstand 
long-term storage with the medication. Since 
the drugs come into direct contact with the seals, 
interactions of any kind had to be ruled out.

When the pump’s functionality was put to 
the test, however, it turned out that the fric-
tion between the plunger and the cylinder 
surfaces made of SILPURAN® 6700 was too 
high. Even the slightest over- or under-dosage 
of medication can lead to life-threatening sit-
uations for the patient; it is therefore essential 
for the pump to operate smoothly. If friction 
between the plunger and cylinder were high, 
more force would have been required for the 
pumping action, which in turn would have 
necessitated a different drive and thus a larger 
device overall. Alternatively, the customer 
could have used lubricants. Those, however, 
would inevitably come into contact with the 

drug being delivered and possibly impair or, 
in the worst case, contaminate it. For the same 
reason, the use of oil-bleeding silicones such 
as those offered by WACKER for automotive 
applications was ruled out. While these auto-
motive grades do have very low friction val-
ues, they are unsuitable for medical applica-
tions. After all, it is imperative to prevent oil 
from mixing with the drug and inadvertently 
being injected into the patient.

LONGSTANDING PARTNERSHIP

WACKER’s materials specialists, however, 
found a solution that works without oil. “In 
view of our strong, longstanding partnership 
with WACKER’s materials developers, we knew 
we could rely on them to rise to this challenge,” 
reports Trelleborg’s Schädler. The WACKER 
chemists very quickly came up with some initial 

“We had to adhere to 
manufacturing tolerances 
of two hundredths of a 
millimeter – that was 
a real challenge.”
Felix Schädler, project manager at Trelleborg

Dr. Florian Liesener is responsible for 
the development of highly specialized 

liquid silicone rubber grades at 
WACKER; they are tailored to the 

needs of individual industries. 

The two-component liquid 
silicone rubber is supplied to  
the processor in this type of 
container, attached directly to 
the processing equipment.

ideas for an innovation that might work and a 
wholly new materials technology was developed 
and was ready for marketing within just one year.

“We already had liquid silicone rubbers 
with self-adhesive properties in our portfo-
lio, as well as products with low coefficients 
of friction, but none for sensitive applications 
that offer both together,” recalls WACKER’s 
Liesener. “The micropump was thus the per-
fect opportunity for us to combine both prop-
erties in a single silicone.”

The resulting LSR would have to have 
properties that appear physically incompat-
ible: high adhesion and low sliding friction – 
in other words, holding on and letting go at 
the same time. Impossible, one might think, 
“and yet WACKER demonstrably solved this 
chemical conundrum, without any prob-
lems,” explains Schädler with admiration.
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The materials specialists want to reveal only this 
much about the technology: an additional for-
mulation component modifies the self-adhesive 
silicone in such a way as to significantly reduce 
the friction with the surface of the other material. 
This creates a permanently friction-modified 
surface even without the addition of exuding oil.

UNIQUE ON THE MARKET

“That is the key requirement for this appli-
cation,” Liesener says. The material devel-
oped made its public debut under the name 
SILPURAN® 6760/50 in 2016. To this day, it is 
the only market-ready, self-adhesive, friction- 
modified liquid silicone rubber with bio-
compatibility certificates.

Complementing their successful collaboration 
in developing the material, Liesener, himself 
a silicones expert, found that the Trelleborg 
specialists possessed extensive know-how and 
experience in the production process. The fixed 
pump cylinder consists of a glass-fiber-rein-
forced engineering plastic. It is initially manu-
factured in an injection mold. In a second step, 
the inner wall of the cylinder is then lined with 
an extremely thin layer of SILPURAN® 6760/50. 
“We had to adhere to manufacturing tolerances 
of two hundredths of a millimeter,” Schädler 
remembers, “with the materials themselves 
shrinking by as much as 35 percent.”

To solve this and other critical produc-
tion problems, Trelleborg worked with its 

customer to improve the part’s design in 
a way that would make it technically feasi-
ble. “That compelled us to refine our man-
ufacturing technology,” Schädler says. The 
injection pump is manufactured in a clean-
room and is currently one of the smallest 
two-component parts that Trelleborg manu-
factures on site.

The experts involved agree that, given 
the current state of the art in manufac-
turing, it could not be made any smaller. 
SILPURAN® 6760/50 plays an important, 
and reliable, dual function in the compact 
drug-delivery device. It may be invisible  
to its users, but it gives them completely  
new freedoms. 
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THE  
SUN  

IS HEATING  
THINGS  

UP  
IN INDUSTRY

When used in solar thermal energy plants, high-performance heat transfer fluids like 
HELISOL® from WACKER play an important role in protecting the climate. The solar 

energy captured does more than just generate electricity – it can also be used directly 
as process heat for industry. Two model projects in Belgium show how it’s done.
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T hese su n worshipers 
don’t need any UV pro-
tection. The parabolic 
mirrors of t he sola r 

thermal energy plant stretch their silver bod-
ies heavenward, serenely reaching out to the 
dazzling light and capturing its energy. “And 
with a conversion efficiency of over 75 per-
cent, they’re very good at it too,” explains Dr. 
Joachim Krüger, CEO of Solarlite CSP Tech-
nology GmbH, a wholly owned subsidiary 
of Belgium-based AZTEQ. Headquartered 
in the German state of Mecklenburg-West 
Pomerania, the company develops and builds 
decentralized solar thermal parabolic trough 

plants that generate electricity or process 
heat for industrial use.

In order to make the best possible use of 
solar energy, the parabolic mirrors automat-
ically track the movement of the sun. Their 
curved surfaces focus the light on absorber 
tubes, also known as receivers, which are 
mounted lengthwise above the surface of 

“Heat is much, much easier to store than 
electricity. That’s why solar thermal energy  
plants can produce heat or electricity  
at night too.”
Dr. Joachim Krüger, CEO of Solarlite

the mirrors. The tubes are made of steel and 
encased in a glass envelope. Between these 
layers is a vacuum, which prevents heat losses. 
Flowing through the steel tubes of a solar 
thermal energy plant – also known as a con-
centrated solar power (CSP) plant – is a sub-
stance that is crucial for harnessing the sun-
light: the heat transfer f luid. That f luid could 
be water, an organic oil or HELISOL®, a sili-
cone f luid developed at WACKER specifically 
for these applications.

“Every f luid has its advantages and disad-
vantages, but its job is always the same: to absorb 
and relay the sun’s thermal energy,” explains 
Erich Schaffer, who heads up the Heat Transfer 
Fluids project at WACKER SILICONES. The 
heat transfer f luid f lows out of the solar field 
into a heat exchanger in which water is then 
heated. This generates steam that can be used 
to drive a turbine to produce electricity. Once 
cooled, the steam then flows back into the heat 
exchanger – and the cycle can start all over 
again. In an alternative scenario, the captured 
solar energy can also be used directly for pro-
cess heat in industrial applications – completely 
bypassing the electricity-generation step.

Using water as a heat transfer f luid has 
the advantage of being absolutely harmless 

MOLECULAR STRUCTURE OF HELISOL® 
HELISOL® silicone fluids are polydimethylsiloxanes in which two functional 
methyl groups bind to the silicone atoms, while these, in turn, are linked 
together via oxygen atoms. 
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from an environmental perspective. The 
disadvantage is that heating it generates 
extremely high pressures of over 200 bar. The 
plant would have to be constructed accord-
ingly, making its design more complex. The 
plant’s design would also have to be modi-
fied to prevent the water in the receiver tubes 
from freezing. Similar considerations apply to 
other heat transfer f luids as well.

A LIQUID EVEN IN BITTER COLD

“Even most organic oils will solidify at roughly 
10 degrees Celsius, which means that solar ther-
mal energy plants have to be equipped with what 
is known as trace heating in order to keep the oil 
in liquid form,” explains Dr. Kai Schickedanz, 
technical manager for Heat Transfer Fluids at 
WACKER. “Our HELISOL® silicone f luids, 
by contrast, are still liquids at temperatures as 
low as minus 40 degrees Celsius.” Silicone f lu-
ids also have advantages at the other end of the 

Solarlite’s concentrated solar power plant in 
Ostend, Belgium, is, along with its sister plant in 
the Port of Antwerp, the first CSP park anywhere 
in the European processing industry. 
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voltaic technology already offers an alternative 
method that produces electricity directly?

The two methods for harnessing renew-
able energy – solar thermal energy and pho-
tovoltaics – are not in competition, however. 
They also complement each other. “Heat is 
just easier to store than electricity,” Krüger 
observes. “That’s why solar thermal energy 
plants can produce electricity at night, bridg-
ing the hours when the sun isn’t shining and 
solar farms can’t generate electricity.” Mol-
ten salt – one example of a material that can 
store heat – reaches a temperature of roughly 
400 degrees Celsius when it absorbs the 
energy from a heat transfer f luid that has been 
heated by the sun. At night, heat exchangers 
extract this stored energy and feed it into the 
power plant, where it is used for producing 
electricity. According to a recent study on 
solar thermal energy plants performed by the 
German Aerospace Center (DLR), large liquid 
salt tanks are 80 to 90 percent more cost-ef-

fective than batteries as a means of storing 
electricity. This makes the energy generated 
from the sun more f lexible and allows it to be 
adapted to electricity demand. 

A REPLACEMENT FOR FOSSIL FUELS

Solar thermal energy can do more than sim-
ply provide round-the-clock electricity in 
CSP plants, according to Schaffer. As the 
WACKER engineer explains, “The primary 
product of a solar thermal energy plant is 
heat. And there are a variety of applications 
where demand for that is high, like heat for 
buildings or process heat for industry.” And 
in the case of the latter, the quantities are 
huge: the industrial sector as a whole accounts 
for roughly one-third of the world’s total 
energy consumption, some three-quarters of 
which is in the form of heat. Temperatures of 
up to 400 degrees Celsius constitute roughly 
half of global industry’s demand for heat. As 
Krüger explains, the lion’s share of this is met 

temperature spectrum, as they can be heated to 
as high as 425 degrees Celsius – without break-
ing down. No hydrocarbon-based heat transfer 
fluid can compete with that. 

For Solarlite’s Krüger, the advantage of that 
extremely broad range of temperatures is most 
apparent when silicone f luid is used for oper-
ating solar thermal energy plants: “When you 
use silicone f luid as a heat transfer medium,” 
the Solarlite CEO points out, “a CSP plant will 
work reliably through the European winter or in 
desert regions, where the nights can be very cold 
too. Plus, the investment costs are lower since 
you don’t need any trace heating.” 

In addition to running his own company, 
Dr. Krüger also chairs the German Associa-
tion for Concentrated Solar Power (DCSP), so 
he is familiar with the critical questions that 
solar thermal energy plants are often subjected 
to. Especially this one: So first you generate 
heat and then convert that to electrical energy. 
Why go through all those steps when photo-

PROCESS HEAT 
FOR INDUSTRY
Solar collectors can generate the same process 
heat as a boiler powered by traditional fuels, 
with the latter sometimes needed as a backup 
for cloudy days, depending on how much sun 
a site receives on average. Often, however, 
demand can be met by temporarily storing the 
hot heat transfer fluid. 

Boiler Various production steps

Solar collectors

Heat transfer 
fluid

Intermediate storage tank

ProductFuel
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“With HELISOL®, much less hydrogen diffuses through 
the steel tubes and into the vacuum than happens with 
organic oils. That keeps heat loss to a minimum.”
Yuvaraj Pandian,  
Solar analyst with Solarlite
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through fossil fuels such as natural gas – less 
than 10 percent is obtained from renewable 
resources. The solar thermal energy expert 
concludes that CSP plants could make a 
meaningful contribution to green heating.

Based in Antwerp, Belgium, ADPO is a 
chemical logistics company that has already 
recognized this and invested in a Solarlite solar 
thermal energy plant to provide heat for its 
steam generation. “It’s the very first CSP park 
of any kind in Europe’s chemical processing 
industry,” stresses Yuvaraj Pandian, a solar 

analyst with Solarlite. The 1,100-square-meter 
facility is capable of supplying 500 kWth of 
heat, and the company uses the resulting 
152 °C steam to regulate the temperature of 
one of the largest logistical centers for chem-
ical products – a strategy that eliminates 
100 metric tons of carbon dioxide emissions 
annually. At the same time, the demo project 
shows that heating systems of this kind work 
not just in the Sahara, but also along the decid-
edly cool North Sea, where they offer added 
value for relatively small industrial facilities.

And HELISOL ® f lowing through the 
receiver tubes is part of that equat ion. 
WACKER’s Schickedanz and Schaffer are 
in agreement: “For us, the joint project with 
Solarlite at ADPO in Antwerp, along with 
another comparable CSP plant for Proviron* 
Functional Chemicals NV – a company with 
sustainability in its DNA – in Ostend, Bel-
gium, has been a terrif ic reference project 
for future uses of our silicone f luids in solar 
thermal energy applications.” 

Absorber tubes in a 
solar thermal power 
plant: heat transfer  
fluid flows through 
these black steel tubes, 
which are encased  
in glass. In order to 
prevent heat loss,  
the 400 °C tubes  
are surrounded by  
a vacuum.

32
percent of the heat generated 
throughout the world is used in industry  
and primarily produced from fossil fuels. * www.proviron.com
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WACKER began developing HELISOL® ten 
years ago with the aim of allowing solar thermal 
energy plants or industrial systems to operate at 
relatively high temperatures of over 400 degrees 
Celsius. The company quickly found a suitable 
silicone f luid, but determining its parameters 
under operating conditions – even just measur-
ing viscosity, for instance, at such high tempera-
tures and at a pressure of 30 bar – posed a real 
challenge. “Since barely any measuring devices 
exist for these conditions, we quickly launched 
a federally funded project with specialists from 
the German Aerospace Center (DLR) and other 
cooperation partners,” Schaffer recalls.

THE PERFECT DUO

The parameters of the silicone f luid are cru-
cial, as its vapor pressure or its viscosity, for 
example, would have an impact on the design 
and the properties of the tubes, which, in 
turn, would affect the entire plant. The design 
and the materials used for building and oper-
ating the plant must be in perfect synch.

Plus, the experts at WACKER had to rule 
out the possibility of the silicone f luid under-
going thermal decomposition or causing cor-
rosion. “One of the disadvantages of organic 
oils, for instance, is that they release hydrogen 
over time, which then diffuses through the 
steel tubes,” notes Solarlite’s Pandian. “That 
compromises the vacuum between the steel 
tube and the glass envelope, which then results 
in unwanted heat loss.” HELISOL® consider-
ably reduces the magnitude of that effect.

The three HELISOL® product grades had 
their practical skills put to the test in the 
demonstration loop of a solar thermal energy 
plant at the Plataforma Solar de Almería 
(PSA), a solar energy research station in 
sunny Spain. Here WACKER works closely 
with the DLR and Spain’s energy research 
agency CIEMAT (Centro de Investigaciones 
Energéticas, Medioambientales y Tecnológi-
cas), which also operate the demonstration 

Right: the overpressure system’s expansion tank, which receives the fluid as its volume 
grows. Left: a protective blanket consisting of an inert gas such as nitrogen, which keeps 
the fluid from boiling and prevents air from entering the process plant.

The overpressure system at the CSP park in Ostend, Belgium: the need for this system 
arises because the heat transfer fluid used in the process expands as it heats up. 
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plant. “The mirrors in parabolic trough 
plants track the sun, which means that there 
are movable parts affecting the inlet and 
outlet lines,” Schickedanz explains. In other 
words, the seals have to be designed to pre-
vent leaks at high temperatures, when the 
viscosity of the f luid is correspondingly low.

A WIDE RANGE OF APPLICATIONS 

Operators have to be able to pump the f luid 
as well – after all, HELISOL® also needs to be 
suitable for large plants with a 100-kilometer 
piping network. “Our silicone f luid success-
fully addresses a wide range of applications,” 
Schaffer observes.

To that, Krüger adds, “On the whole, the 
possible uses of concentrated solar power are 
still dramatically underestimated. Its poten-
tial within the framework of decarbonization 
is enormous when you think about coupling 
CSP with photovoltaic systems, for exam-
ple.” The Solarlite expert is also confident 
that solar thermal energy “offers tremendous 
potential for producing green hydrogen via 
high-temperature electrolysis.” 

DEVELOPMENT OF 
SOLAR THERMAL POWER  
PLANT CAPACITIES 
2009 to 2019

GLOBAL END-USE ENERGY DEMAND 
BY SECTOR 

The electrical output of today’s large CSP plants typically stands  
at 50–200 megawatts. The investment required favors sites that receive  
many, many hours of sunlight per year.  Spain and the United States  
lead in terms of overall capacity.

The industrial sector accounts for approximately one-third of the energy  
consumed throughout the world, roughly three-quarters of which is in the form 
of heat. Industrial demand for thermal energy exceeded total global electricity 
consumption by 18 percent. Some 90 percent of the heat used by industry continues 
to be obtained from fossil fuels such as coal, gas and oil. High-temperature heat 
exceeding 400 °C is primarily used by four exceptionally energy-intensive industries: 
iron and steel, aluminum, chemicals and petrochemicals, lime and cement.
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sterilization, cleaning, 
drying, washing, bleaching, 
steaming, marinating, cooking

22%  
Medium-temperature heat
(150 to 400 °C)
Distillation, melting nitrates, 
dyeing, compressing
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Material transformation 
processes
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CSP is also used as a way to compensate for fluctuations in the output of photovoltaic systems.  
Solar heat is very easy to store, making it possible to generate electricity even during the night. 

Source: German Aerospace Center (DLR), 2020

Source: German Aerospace Center (DLR), 2014/2020

26 percent of all industrial heat is generated from electricity and 
74 percent from coal, natural gas, oil and renewable energy sources.
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Tile adhesive on a wall: to 
optimize dry-mix mortar for 

such applications, the 
manufacturer must know how 

easy the mortar is to apply, 
for how long it can be 

processed and how much it 
shrinks as it hardens.

Manufacturers of dry mortars are interested in how their 
products behave during setting. Together with UltraTest, 
WACKER has developed a new software module that reads 
detailed information from the propagation of ultrasound 
waves in the mortar as it sets. Manufacturers can use 
this method to better optimize their formulations.

A
s late as the mid-20th century, 
builders and craftsmen were 
still mixing their mortars on site 
themselves – from cement, sand 

and water. The quality depended on the build-
ers’ experience. Today, virtually only dry-mix 
mortars are used – ready-mixed compositions 
to which only gauging water needs to be added. 

The advent of dry-mix mortar meant 
that construction-material manufacturers 
could produce a defined quality. In addi-
tion, they matched their formulations to the 
intended application by selecting the opti-
mum cement, or other mineral binders, for 
the purpose, and using additives. A plaster 
mortar therefore has a different composition 
from a masonry mortar, which in turn is dif-
ferent from a tile adhesive or a self-leveling 
f loor screed. 

Additives are used to modify the prop-
erties of the mortar. They inf luence, for 
example, how easy it is to apply the mortar, 
how long it can be processed, how much it 
shrinks, or what strength it can reach. The 

dry-mix mortar manufacturer checks these 
properties during product development. It is 
particularly important for the developer to 
know what effect the additives will have on 
the individual setting stages. 

ULTRATEST GMBH: BREMEN-

BASED ULTRASOUND SPECIALIST

A new software module, the Logistic Fitting 
Module, allows developers to easily acquire 
such information from ultrasound measure-
ments. The module was developed jointly by 
WACKER and UltraTest GmbH, a company 
based in Bremen, northern Germany. UltraTest 
is a well-known manufacturer of ultrasound 
measurement systems. This northern German 
company’s eight-channel ultrasound measure-
ment system features the Logistic Fitting Mod-
ule as a complement to its basic software. 

Modern dry-mix mortars still usually 
contain cement as binder or as a component 
of a binder system. Cement is a fine-grained 
structure of several dehydrated mineral solids, 
which all react chemically with the gauging 
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A self-leveling 
compound is stirred 
externally and then 
filled into test pots.

water to form crystalline hydrates – the experts 
call this a hydration reaction. During the initial 
setting and hardening, these crystals interlock 
with one another and develop into a solid net-
work. This results in a porous solid body, which 
can no longer be plastically deformed. 

FOUR SETTING STAGES 

The hydration reactions of the individual 
cement components are staggered; they begin 
at different times and run at different rates. 
If a Portland cement, for example, is used as 
a binder, there are four stages during setting. 
The processes taking place in the individual 
stages can be investigated in detail with X-ray 

CONTACT

For more information on 
this topic, please contact:

Dr. Ingo Müller 
R&D Manager
WACKER POLYMERS
Tel. +49 8677 83-8489
ingo.mueller@wacker.com

SETTING BEHAVIOR OF A PORTLAND CEMENT
S

O
U

N
D

 A
C

C
E

L
E

R
A

T
IO

N
 [

m
/(

s*
m

in
)]

V
E

L
O

C
IT

Y
 O

F
 S

O
U

N
D

 [
m

/s
]

HYDRATION TIME [h]

0 4 8 12 16 20 24

1,400

1,200

1,000

800

600

400

200

0

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0

Measured

Calculated

Total derivative

Derivative, 1st term

Derivative, 2nd term

Derivative, 3rd term

Derivative, 4th term

Derivative, 5th term

Derivative, 6th term

1.21  APPLICATIONS  QUALITY ASSURANCE 



71

HEAT FLOW MODULE
A different perspective on the setting of cement can be gained by measuring the heat 
liberated during the hydration reaction. Many dry-mortar manufacturers combine such 
heat-flow calorimetry investigations with the ultrasonic method. Users of the UltraTest 
ultrasonic measurement system now have access to a software add-on, the “Heat Flow 
Module,” which operates mathematically like the Logistic Fitting Module. It permits the 
results of heat-flow calorimetry studies to be read into the basic software of the ultra-
sound measurement system and evaluated. 

Hence, the progress of setting can be tracked 
by measuring the ultrasound velocity contin-
uously. For evaluation, the measured velocity 
of sound is plotted against time in a graph. 
Just such a curve is provided by the UltraTest 
measurement system. 

FOCUS ON SOUND ACCELERATION 

“This sound velocity curve also includes 
information about the time profile of the 
hydration reactions; we use a mathematical 
method to bring it to light,” says Dr. Ingo 
Müller. The mineralogist, together with 
his colleague Christiane Treml, heads the 
software development project at WACKER 
POLYMERS. “We can clearly recognize the 
beginning and end of each individual hydra-
tion process by observing the changes in 
sound velocity with respect to time. So it is 
particularly enlightening to investigate sound 
acceleration in detail.” 

For the new software module, Dr. Müller dis-
covered a way to describe the sound velocity 
curve mathematically by means of a functional 
equation, from which the sound acceleration 
can be calculated. “We put together the func-
tional equation for the entire setting process 
from individual mathematical terms and 
fit the equation to the measurement curve,” 
explains the WACKER expert. “This ‘fitting,’ 
as mathematicians call it, takes place with high 
accuracy.” The individual terms describe logis-
tic growth, i.e. growth that starts exponentially 
then f lattens out and finally almost comes to a 
halt. This is also the pattern that is followed by 
the velocity of sound, which ref lects the prog-
ress of each individual hydration process. 

The software module performs the fitting 
and calculates the sound acceleration for the 
entire setting process and for the individ-
ual terms. The accelerations calculated for 
the terms coincide on the time axis with the 

diffraction and ESEM, a scanning electron 
microscopic method. However, both these 
processes are time-consuming and expen-
sive – construction-material manufacturers 
therefore try to avoid using them more than is 
absolutely necessary. 

A much simpler, faster and more eco-
nomical method is to measure the ultra-
sound velocity in the mortar as it is setting. 
It has been known since the 1950s that, the 
larger the dynamic modulus of elasticity of 
a pasty or solid mass, the faster ultrasound 
propagates in the materia l. For a setting 
mortar, that means that the velocity of sound 
increases the further the hardening has pro-
gressed. Immediately af ter the water has 
been stirred in, the ultrasound wave propa-
gates at only 100 meters per second; in the set 
mortar, on the other hand, the ultrasound 
velocity is between 2,000 and 4,000 meters 
per second. 
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individual hydration processes. Their graphs 
are peaks in the form of Gaussian bell curves. 

PRECISE INFORMATION 

These peaks give the user precise information 
about when the individual processes take place 
and how long they last. “However, the ultra-
sound measurement does not give any indica-
tion about what is taking place physically or 
chemically in the processes,” stresses Müller. 
Only a time-resolved X-ray diffraction anal-
ysis of the setting cement allows the peaks to 
be assigned to the chemical reactions – this is 
most suitably performed using intense X-ra-
diation from a synchrotron. 

By investigating their formulations with 
ultrasound and evaluating the measurements 

Christiane Treml evaluates the measurement curves by logistic fitting. The large monitor makes it easier to judge the quality of the fitting visually.

“We put together 
the functional 
equation for the 
entire setting process 
from individual 
mathematical 
terms and fit the 
equation to the 
measurement curve.” 
Dr. Ingo Müller,  
R&D Manager,  
WACKER POLYMERS

with the Logistic Fitting Module, dry-mortar 
developers can check what effect an additive 
has on the individual hydration processes. 
They can also identify individual side effects 
of the additive, research them according to 
cause and take countermeasures. 

Dr. Müller advises product developers 
to start investigating the basic formula-
tion right from the stage of pure binder and 
sand. X-ray diffraction is used here to clar-
ify which peak in the ultrasound method 
models represents which hydration reaction. 
Once this assignment has been made, devel-
opers can blend in additives and consider 
how the peak positions in the ultrasound 
acceleration curve change. To be on the 
safe side, developers should check the result 

1.21  APPLICATIONS  QUALITY ASSURANCE 



73

Several construction-material manufacturers 
are already using the Logistic Fitting Module 
in practice. The Knauf Group, for example, was 
ready to test the software module immediately. 
Knauf is one of the biggest and best-known con-
struction-material companies in the world. 

Nina Krawtschenko, a qualified engineer 
working in R&D at Knauf, is currently check-
ing the software module on existing mor-
tar formulations, so that she can verify the 
information supplied by the software against 
other investigative methods. She notes that, 
“Our experience so far has been very posi-
tive. A particularly attractive feature for us 
is that we can better understand the effect of 
an additive. We are already highly motivated 
to use the software module in the future, 
including for our new developments.” 

investigations. The studies are performed on 
the synchrotron at the Paul Scherrer Institute 
in Villigen, Switzerland. 

SHIFTED PEAKS

The ultrasonic method can be used for qual-
ity control entirely without X-ray diffraction. 
In this case, dry-mix-mortar manufacturers 
only have to examine whether the mortar to 
be checked behaves just like a mortar from a 
faultless product batch. If one or more peaks 
have shifted, this indicates a quality problem. 

Applying tile adhesive: 
additives determine the 
properties of the material, 
for example how long it 
can be processed.

again with X-ray diffraction after complet-
ing the formulation work. 

Developers have the advantage of a clear 
time and cost saving. It is no longer necessary 
to perform X-ray diffraction after each indi-
vidual formulation step. To optimize a formu-
lation, it is now sufficient to perform one, or at 
most two, of these complicated analyses – sig-
nificantly fewer than were necessary until now. 

WACK ER of fers users of  t he sof t-
ware module the service of performing the 
required time-resolved X-ray dif fraction 
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1.21  SOLUTIONS  INFORMATION TECHNOLOGY 



Dr. Benjamin Rossbach uses a smart-glasses 
device to transport customers and experts into 
the Burghausen technical center so that they can 
witness the effectiveness of VINNAPAS® binders 
in construction applications. Many projects and 
collaborations with partners at home and abroad 
can continue in this way despite the pandemic.  

IDEAL 
NETWORKING – 
EVEN IN 
LOCKDOWN

75
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Dr. Benjamin Ross-
bach (on right) guides 
laboratory technician 
XY, who is testing the 
resilience of an exter-
nal thermal insulation 
composite system. 
The test is transmitted 
live via smart glasses.

T
he decision could not have been 
clearer: the Webex videoconfer-
ence had shown the external expert 
enough to allow a report on the 

resilience of a new external thermal insulation 
composite system to be completed. This was not 
a run-of-the-mill type of videoconference that 
has become the daily staple for so many people 
since the outbreak of the coronavirus pandemic. 
Nor did it involve one of the participants using 
a smartphone or a webcam to show images of 
a weathered test wall. Instead, that participant 
wore a novel smart-glasses device that had the 
capability of a tablet computer and beamed 
his field of view into the videoconference. In a 
movie, this would be called a point of view shot.

Since coronavirus travel restrictions were 
introduced more than a year ago, Dr. Benjamin 
Rossbach, head of the Global Technical  
Center Management Team in the WACKER 
POLYMERS business division, and his col-
leagues have been faced with the challenge of 
how the various teams could continue testing 
new products and formulations while optimiz-
ing their properties. “It’s seldom possible now 
for us to go on site with customers and expert 
appraisers to do assessments or handovers of 
new facade systems that we have spent several 
weeks weathering in our EOTA climatic cham-
bers, for example,” says Dr. Rossbach.

Yet that is exactly what his job entails. The 
business division operates a global network of 

18 technical centers where WACKER products 
undergo suitability tests for use in regional 
formulations. This also requires taking other 
factors into account, such as the local climate 
(atmospheric humidity, temperature changes), 
locally sourced raw materials (a cement from 
India has different properties than one used in 
Germany) and naturally the specifications laid 
down in national building standards.

WEATHERING TO EOTA STANDARDS

For customers, the technical centers in 
Burghausen, Moscow and Shanghai offer the 
possibility to apply new facade materials to a 
test wall and to “weather” them in a chamber 
that satisfies the requirements of the European 
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Eduard Brehm  
from WACKER’s IT 
department ensures 
that the system  
meets data-security 
requirements.

Organisation for Technical Approvals (EOTA). 
Inside the chamber, the customers’ systems are 
exposed artificially to stresses ranging from 
rain to heat- and cold-induced thermal shock 
to test how well they also withstand extreme 
changes in weather. 

The travel restrictions, quarantine regu-
lations and hygiene rules necessitated by the 
pandemic have meant that it is difficult and 
complicated – and above all rare – for cus-
tomers or independent experts to perform 
these tests themselves or even to see the results 
for themselves. This may be the age of digi-
tal transformation, but physical tests cannot 
simply be replaced by virtual ones. So, rather 
than try to conduct virtual tests, Dr. Rossbach 
looked for a way to arrange virtual visits by 
outside experts.

“At the WACKER Digital Transformation 
Day about eighteen months ago, I was intro-
duced by our IT colleagues to the HMT-1 
headset. This is a head-mounted camera fit-
ted with a screen and a central processing 
unit,” explains the chemist. The maker of the 
system, US-based Realware Inc., refers to it 
as a head-mounted tablet (HMT). The device 
has two overwhelming advantages that make 
it ideal for use in the technical center. First, it 
is designed for hands-free use on the move – 
allowing the wearer to do other things. Sec-
ond, it uses the Android smartphone and 

tablet operating system, and so it can run 
standard apps such as Webex. 

“Using HMT-1, I can join a Webex con-
ference and let the other participants view 
the images captured by the head-mounted 
camera . They see exact ly what I see ,” 
explains Dr. Rossbach. Because his hands 
are free, for example, while he is inspecting 
a test ETICS on a test wall, he can point to 
specific areas, zoom in on them and beam 
high-resolution images straight into the 
video conference. “The camera is so good 
that even tiny cracks and dents can be seen 
in the video,” he explains.

HMT-1 works via voice commands. The wearer 
simply says “Start recording”, “Take photo” or 
else says the name of a program displayed on 
the small screen positioned just a few centime-
ters from his eye. The selected function is then 
launched.

CLOSER TO CUSTOMERS

“It works so well that our IT experts and I have 
also shown it to colleagues in other technical 
centers. They were very impressed with it and 
are keen to use it as a medium for bringing our 
advanced testing capabilities closer to their cus-
tomers,” he adds. 

For that is a challenge which is not spe-
cific to pandemic situations. Even after travel 
restrictions have been lifted, it is possible that 
a given customer will still want to pay a virtual 
visit to one of the 18 technical centers run by 
WACKER POLYMERS – and so spare them-
selves the occasional trip. HMT-1 has already 
proved its worth: during an exchange with 
a strategic customer in Thailand, Rossbach 
wowed several of the customer’s representa-
tives and also our customer team in Singapore 
by taking them on a tour of our EOTA test cen-
ter in Burghausen.

“The conference participants see exactly 
what I see in our demanding tests.”
Dr. Benjamin Rossbach, Head of Global TechCenter Management, WACKER POLYMERS
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This walk-in climatic chamber in 
the Burghausen technical center is 
where small elements are tested 
under different conditions.
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CONTACT

For more information on this  
topic, please contact:

Dr. Benjamin Rossbach
Head of Global TechCenter  
Management 
WACKER POLYMERS 
Tel.: +49 8677 83-6410 
benjamin.rossbach@wacker.com

Prior to the pandemic, most in-house train-
ing for new colleagues in the technical centers 
required them to attend in person. The training 
team can now demonstrate all sorts of course 
content, and especially the practical elements, 
by inviting their new colleagues via HMT-1 
into the labs in Burghausen so that they can 
observe the tests being performed live.

The early success of the preliminary tests 
was due in no small part to seamless collab-
oration between IT experts at WACKER and 
at Cisco, the network specialist and Webex 
software provider. “Our IT colleagues keep 
in close contact with Cisco and invited us 
to join a meeting with the company to share 
our experience of HMT-1. This means that 
the feedback from our department, too,  

will feed into the refinement of HMT-1,” says 
Dr. Rossbach, with some pride.

VIRTUAL SOLUTIONS ON THE RISE

He is convinced that virtual solutions like 
these wil l win out because they serve to 
deepen customer relationships over the long 
term. With the hardware priced at around 
€2,500, the head-mounted tablet is more 
af fordable than other wearable systems 
aimed at virtual working. It expands the cus-
tomer service options available to WACKER 
through its speed and versat i l ity and it  
eliminates the vast amounts of t ime and 
money that would otherwise be spent on 
organizing travel it ineraries. The system 
quickly pays for itself.

“Naturally, it also meets our IT and data-security 
requirements,” adds Eduard Brehm, an IT expert 
at WACKER. “Because the software is based 
extensively on standards, it can be integrated into 
our IT landscape readily, reliably and safely.”

That paves the way for broader use within 
the company. Smart glasses such as HMT-1 
are viewed by Group IT and the WACKER 
POLYMERS business division as a key build-
ing block in the ongoing digital transfor-
mation of communications at WACKER. In 
any event, the quality of video capture and 
transmission is so good that Brehm has since  
conf ig ured t hree HMT-1 headsets for 
WACKER POLYMERS’ technical center and 
R&D laboratories. A further two are in use at 
WACKER BIOSOLUTIONS. 
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of sales was spent on procuring 
WACKER’s raw materials in 2020, 
with 7.7% being spent on energy.

28.1% 

standard products are  
made by WACKER.

3,200
Roughly

WACKER IN FIGURES
WACKER is a global Group that supplies state-of-the-art specialty chemicals suitable for use in 

almost every industry and found in countless everyday items – from tile adhesives to solar cells. This 
global presence, combined with a highly diverse product portfolio, played a key role in ensuring that, 

in spite of the coronavirus pandemic, WACKER fared well in 2020. Here are some key figures:

companies belong to 
the WACKER Group. 
Headquartered in Munich, 
Wacker Chemie AG holds 
direct or indirect stakes 
in these entities, with 49 
of them being included in 
WACKER’s consolidated 
financial statements.

53

employees around the world worked for 
WACKER as of March 31, 2021, with 10,041 
of them being based in Germany.

14,332

production sites are operated  
by the Group worldwide;  
10 are located in Europe, 8 in  
the Americas and 8 in Asia.

26 
3.3%
is the percentage of sales that  
WACKER invested in R&D last year.

is the percentage of sales that 
WACKER generates with silicone 
products and polysilicon, whose 
starting material is silicon. The second 
most important starting material 
is ethylene, on which WACKER 
POLYMERS’ portfolio is based.

65% 



LIOSIL® FC 201 E is a silicone fluid emulsion that prevents fabrics from wrinkling and gives them a nice soft feel. 
What’s more, the emulsion exhibits excellent easy-ironing properties. 

SMOOTHLY DOES IT
At the start of the 20th century, ironing 

was a strenuous and quite perilous 

endeavor. It wasn’t just that you were 

holding a hot and heavy metal object 

filled with sizzling coals or smoldering 

iron. You needed all your strength to 

push it firmly over clothing. Thanks  

to fabric softeners, today’s high-tech 

irons glide effortlessly over your laundry. 

That’s because silicone-based softeners 

contain additives that attach to fibers 

and reduce friction between the  

fabric and your iron.




