
SONTEC SENSORS ENSURE GOOD CONDITIONS IN 
SARTORIUS BIOREACTORS 

DEVELOPMENT PARTNERSHIP 
PRODUCES EXCELLENT 
SENSOR SOLUTIONS 
GUXHAGEN (wl) – Sartorius is a leading international supplier 
of laboratory and process technology. In its small and large-scale 
bioreactors, cell cultures are multiplied under precise conditions. 
Application-specific sensors from SONTEC are used to ensure 
excellent measuring results.
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The innovative Sartorius 
systems enjoy an excellent 
reputation in the industry 
and are used across the 
globe in e.g. biopharma 
production operations, 
laboratories and research 
facilities.

The group has its own 
production facilities, sales 
offices and local agents 
in more than 110 coun-
tries in Europe, Asia und 
America with a global 
headcount of 6,000. In 
2012 it started production 
of the so-called bioreactors 
on a total of 9,000 sqm in 
its plant in Guxhagen.

A bioreactor, also known as a fermenter, is a tank in 
which microorganisms are cultivated (fermented) under 
optimised conditions. The cultivation process serves to 
produce cells or components of the cells or the produc-
tion of metabolites, which are in turn used as e.g. active 
ingredients in pharmaceutical or basic chemicals in 
the chemical industry. Bioreactors can also be used to 
degrade chemical compounds, e.g. when cleaning waste 
water in sewage systems.

20 LITRES OF MEDIUM CAN COST MORE THAN 
500,000 EUROS

„Our Biostat Cplus 20-2 holds 20 l and is used for cell 
multiplication, e.g. to produce antibiotics,“ explains 
Thomas Holzborn, Senior Project Manager for process 
engineering at Sartorius. „A nutrient solution is heated 

to 38-40 ° in a glass vessel and is stirred very slowly in 
order to prevent damage to the cells.“ This process can 
take up to several weeks, „We need very reliable sensors 
to determine and control the temperature precisely.“ The 
reason for this is that 20 litres of this media can cost up 
to 500,000 euros. „A failure in a charge would have fatal 
consequences for our customers“, says Thomas Holzborn.

MADE-TO-MEASURE SCREW-IN SENSORS

Important controllable factors in bioreactors are the 
composition of the nutrient solution, the supply of ox-
ygen, the temperature, pH-value and sterility: To be on 
the safe side, the Sartorius engineer has relied on SON-
TEC‘s competence for many years: this company man-
ufactures various sensors, such as the screw-in temper-
ature sensor D6967 that was specially equipped with 
a 30 cm long immersion pipe especially for the Satorius 
application. The 6 mm thick pipe made of stainless steel 
316L holds a Pt100 of the class A with a 4-wire system 
that securely records temperatures of between -30 °C 
and +150 °C. The sensor is screwed into the lid of the 
bioreactor and is connected to the control electronics via 
an M12 plug. An O-ring below the M16 screw-in thread 
ensures that the sensor sits tight in the lid. The length 
of the immersion pipe is designed precisely for the size 
of the bioreactor so that the measuring point lies in the 
middle of the medium.  

LARGE-SCALE FERMENTER WITH  
DISPOSABLE BAGS

When producing large quantities of cells and cultures, 
the trend is toward using bioreactors with disposable 
bags that can hold up to 2,000 litres. A few years 
ago Sartorius integrated the French specialist Stedim, 
which produces these sterile bags, into the company 
group to specifically accommodate this market.

Thomas Holzmann explains the benefits of this 
technology: „The bags are cheaper and do not need 
cleaning after the process.“

For example SONTEC developed the immersion sensor 
500-001 for the Biostat CultiBag STR to measure the 
temperature in these bags. It can be used for temper-
atures between 0 °C und +150 °C and is based on a 
4-wire  Pt100A. To facilitate the bag filling process, 
the almost 2,700 mm long but just 3 mm thick im-
mersion pipe made of stainless steel 316L is partially 
equipped with a double shrink-foiled area.

During operation, the immersion sensor is pushed into 
a special connection area at the bottom of the bag. 
The sensor is affixed securely with a plastic lock that 
SONTEC also developed. To reach the separate con-
trol unit, SONTEC supplies the sensor with a 2.5 m 
long connection cable with an integrated moulded 
M12 connector.

FILLING LEVEL SENSORS PREVENT  
DRY-RUNNING  

The SONTEC filling level sensors are also used in the 
Sartorius filtration systems to determine whether there 
is fluid media in the pipes. 
When the levels drop, the 
sensor prevents the filter 
system from running dry. 
To this end, the capacitive 
filling level sensor CAS-8 

The SONTEC immersion sensors 
are tailor-made of the respective 
Biostat system for measuring the 
temperature in the bioreactor.

In the Sartorius bioreactor Biostat 
Cplus, media is often stirred 
slowly for several weeks under 
the same conditions to retain the 
cell structures and allow them to 
multiply. 



determines the fluid level in the pipes, regardless of 
whether the medium is thin or pasty.

Because the sensor is partially exposed to extreme tem-
peratures and chemicals and its tip is always in contact 
with the medium that is being measured, the manufac-
turer SONTEC uses a resistant, durable PEEK material 
that is FDA-conform, resistant to foam and adhesions, 
and is easy to clean. High impact-resistance, excellent 
tensile, bending and creep properties in combination 
with a resistance to all conventional solvents, acids and 
alkalis are other product benefits.

„For us, SONTEC is a system partner with whom we 
cooperate on the search for optimised solutions at an 
early stage“, says a satisfied Thomas Holzborn.

SONTEC REALISES CUSTOMISED SENSORS 
FOR COMPLEX INDUSTRIES

Since 1990 SONTEC Sensorbau GmbH has been de-
veloping special sensors for various industries – ranging 

from the solar and heating equipment sector, through 
medical and laboratory equipment, apparatus construc-
tion, food & pharmaceutical up to and including mechan-
ical engineering. With a workforce of 100 experienced 
employees and a high production depth, this owner-run 
company is very flexible both in terms of its customer 
support and the production processes. Thanks to the 
modular structure of the SONTEC products, customised 
solutions can be created at any time at very efficient 
conditions.

„Our independent development company SONDEV looks 
at new ideas and generates practical technical solutions 
for many requirements“, says Jörg Hoffman, sales at 
SONDIS. „This includes the development of hardware 
and software in the field of measuring equipment, sen-
sorics and industrial electronics, as well as continuous 
product updating.
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For example, SONTEC manufactures this temperature sensor, equipped 
with a handle and snap-lock to match the connection on the bag, for 
the growing disposable bag market. 

See themselves as a system partner for sensors: Sartorius expert 
Thomas Holzborn (l.) and sales at SONDIS Jörg Hoffmann next to a 
large  bioreactor.

The compact SONTEC filling level sensor CAS-8 prevents pipes from 
running dry in the Sartorius filtration systems.
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