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What Inspires Partners

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

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

help of a new technology biopharmaceutical 
processes will become even safer. 
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hey can be found in synthetic hor-
mones or hidden in the coagulation 

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

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

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

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

 T

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

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

us a clear advantage over our 

competitors.”
Daniela Winzker-Demes, Sartorius Stedim Biotech

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

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

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

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

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

Just how indispensable UVivatec® technology is, can be demon-
strated by an example from Bayer HealthCare in Wuppertal, 
Germany. Here it was integrated into a process for the produc-
tion of tissue extracts from leeches. “Evaluating the process 
alternatives showed that a tissue extract is a very sophisticated 
medium,” explains Kauling. Virus filters, for instance, failed 
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here “because of the blocking”, says Kauling. Another phar-
maceutical company focused on the innovative method for the 
development of an immunoglobin, whereby it was first used in 
bench scale. For the subsequent clinical trial of the protein, 
the method was converted to production scale and is now part 
of the corresponding production processes. 

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

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

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

T
he cooperation between Sartorius Stedim 

Biotech (SSB) and Bayer Technology 

Services includes the production and sale of 

BayShake® (above) as well, which was also 

developed by Bayer Technology Services. This 

is an oscillating, single-use bioreactor with an 

innovative hydrodynamic movement concept.  

With this platform, the cell culture solution 

can be easily and gently mixed without the 

need for conventional moving parts such as a 

stirrer or a gas sparger. It also ensures an 

easily scalable oxygen supply.

More and more biopharmaceutical 

manufacturers are focusing on single-use 

bioreactors and are dispensing with equip-

ment made with glass or stainless steel. They 

utilize a pre-sterilized single-use bag, which 

can be used directly for cultivation without  

any major preparations and then subsequent-

ly disposed of. For a product change one sim-

ply has to replace the bag. With this flexibility  

it is possible to speed up capacity adjust-

ments and shorten the development time for 

pharmaceutical products. 

Dr. Uwe Langer of Bayer Schering Pharma 

in Wuppertal also expects an increasing 

importance of single-use production systems 

in the biotechnological pharmaceutical 

industry. The tests with BayShake® have 

convinced him of its principle: “We are very 

optimistic about achieving a competitive 

advantage with BayShake®.”

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




