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Bring to light what’s inside.
Precise Sensors for Industry and Research

Measuring Oxygen, pH and More Vital Parameters

F. Glauche, Technical University Berlin, Germany:

„The possibility to monitor both, DO and pH, already in early development 

stages like screening experiments in microwell plates and shake flasks, is 

a huge step towards faster bioprocess development. Combining these new 

measuring equipments with adequate models for monitoring and scale up, 

permits a more efficient information flow between small and medium scale.”

Ann-Catrin Fender, Department of Plant Ecology & Ecosystem 
Research, University of Göttingen, Germany:
“As a major methodical advantage, CO2 optodes do not interfere 
with the gas balance and gas budgets of a given system under 
investigation. Hence we confirmed that disturbance-free measure-
ments of CO2 and O2 concentrations in the gas phase of moist soil 
compartments using CO2 and O2 optodes represent a valuable system 
for online monitoring of carbon and oxygen fluxes in rooted soils.” 

Timothy McKinnon, Samuel Lunefeld Research Institute, Mount Sinai 
Hospital Toronto, CA, USA:
“The SDR has opened up the possibility of further in vitro studies in which 
defined, physiologically relevant oxygen concentrations, and stable 
cell culture conditions play an important role. It has provided a new 
scale for instrumentation that allows stable cell culture conditions to be 
maintained. [...] Using this system, research objectives will be reached in 
a timely manner, thereby reducing research costs.”

Christopher Fraker, Diabetes Research Institute, University of Miami 

Miller School of Medicine, Miami, FL, USA:

„Implementing biological sensors to monitor culture conditions in 

real-time could result in improved protocol standardization and 

significantly greater clinical impact of existing stem cell therapies. 

In addition to answering important questions about the role of O2
 in 

pancreatic development, the use of these sensors could generate novel 

experimental strategies to improve the efficiency of existing ß  cell 

differentiation protocols.”

Nicole Brinkmann, Martina Westphal, Elke Heine-Dobbernack and Martin 
Schumacher, Leibniz Institute DSMZ, Braunschweig, Germany:
„Using VisiSensTM we were able to observe for the first time the metabolic 
activity of immobilized plant cells in a hermetically sealed transport vial.“
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Christian Juncher Jørgensen, Department of Geography and Geology, 
University of Copenhagen, DK:
“The use of these O2 probes allowed continuous and maintenance 
free measurements [...] over a period of two years with excellent 
reliability and virtually no missing measurements.”

Florian Despang, Medical Faculty & University Hospital, Center 
for Translational Bone, Joint & Soft Tissue Research, Technical 
University Dresden, Germany:
“Needle-type oxygen microsensors enabled the characterization 
of the local environment affecting the cells inside hydrogel 
scaffolds under sterile conditions. [...] Since the nutrient supply 
and monitoring of the oxygen saturation is crucial for tissue 
engineering the needle-type oxygen microsensor proved as an 
invaluable tool for research and development of cell-matrix-
constructs for this approach of regenerative medicine.”



Based on research activities started in 
the 1980´s PreSens Precision Sensing 
GmbH was founded in 1997 as a spin 
off from the University of Regensburg, 
Germany. 

The Company

Technology
Chemical optical sensors for oxygen, pH and CO2 work on the principle of fluorescence quencing. This light-based method enables 
non-invasive, contactless measurement through transparent vessel walls. 

A measurement set-up needs different components:
 } Sensor chemistry
 } Optical modules to excite the sensor and read its 

fluorescence response
 } Electronic components 
 } Software for measurement control, data recording and 

evaluation; with further application based functions, 
as e.g. alerts for limitations, evaluation functions and 
control of several devices

Benefits:
 } Online measurements without 

interrupting cultivations - no 
sampling necessary

 } Measurements in living samples
 } Signal independent on flow-velocity 

or electromagnetic fields
 } No analyte consumption
 } Non-toxic
 } Applicable from micro-liter to  

production scale

Electronics Optics

Chemistry Software

Hardware
Transmitters are available for research and industrial environments. They 
come with software to facilitate data acquisition and evaluation. PreSens offers 
various single-channel and multi-channel models, portable, handheld meters 
with display or special devices for connection to controler. Additionally, EOM 
components for integration in customer systems are available.

Sensors
Sensor probes are designed to measure in small compartments or in very 
large vessels. They are applicable from micro-liter to production scale. 
Different probes for research and industrial applications are offered.

Non-Invasive Sensors
 } For O2, pH and CO2

 } Non-invasive & non-destructive
 } Online measurements
 } Measure pH and CO2 in liquids, and O2 in 

liquid & gas phase
 } Integration inside any transparent vessel
 } Ready-to-use disposables

Sensor Probes
 } Flow-through cells with integrated sensors
 } Inline measurements
 } Robust dipping probes
 } Exchangeable sensor caps
 } Various lengths and diameters
 } Fit inside standard bioreactors

 

Sensor Systems
Our systems combine sensor probes and 
appropriate transmitters. They are mainly 
developed for industrial and routine 
research applications as well as parallel 
online monitoring.

 } Rapid, parallel online monitoring
 } Non-invasive & non-destructive 

measurement
 } High throughput systems
 } Ready-to-use disposables with 

integrated sensors
 } For Biotech & Pharma applications
 } For Food & Beverage applications

Imaging
Fluorescent chemical optical 
sensor foils combined with 
imaging technology allow easy 
2D visualization of O2, pH or CO2 
distributions in heterogeneous samples. For measurement 
the sample surface is covered with the sensor film which 
translates the analyte content into a light signal. The 
sensor response is recorded pixel by pixel with a handheld 
fluorescence microscope. With VisiSens™ spatial and temporal 
changes of O2, CO2 concentration or pH can be monitored. 

 } Non-invasive mapping of metabolic activities
 } Imaging of living samples
 } Free choice of measurement conditions
 } USB powered & portable device
 } One device instead of 

thousands of individual 
sensors

Engineering / OEM
Being a step ahead of its competitors is the secret of each 
successfully working company. You will need new and 
further developed tools to accomplish this. Right from the 
beginning, PreSens Precision Sensing can be your partner 
while finding these new approaches: from specifications 
to implementation, up to production. Your customized 
sensor solution comes from one single source. PreSens 
relies on excellent sensor engineering know-how 
which results in demand-orientated products “Made in 
Germany”. Let our team be your competent partner!

PreSens combines long-time experiences of different researchers in the fields of 
electronic engineering and sensor development. Right from the beginning microsensor 
systems were sold to researchers in the life science area. Already in its first decade 
of operation PreSens became one of the leading companies in the field of chemical 
optical sensors. 

The company grew enormously over the past years. Now almost 100 employees are 
working on developing, producing and distributing high quality sensor technology 
made in Germany all over the world. Together with its partners PreSens offers full 
service worldwide.

The light from an LED excites the sensor to emit fluorescence. If 
the sensor encounters a molecule of the respective analyte, the 
excess energy is transferred in a non-radiative way, decreasing 
or quenching the fluorescence signal. The degree of quenching 
correlates with the analyte concentration in the matrix, which is 
in dynamic equilibrium with the analyte in the sample. The decay 
time measurement is internally referenced.

These sensors are used in countless applications in Bioprocess 
Control, Biological & Environmental Research, the Food & Beverage 
Industries as well as other industrial applications.

Microsensors
 } For oxygen and pH
 } Profiling of biofilms and sediments
 } Different models available
 } High spatial resolution 
 } Insertion in plant & animal tissue
 } Very fast response times

Based in Bavaria, Germany

PreSens offers all 
components from a 
single source!
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Christian Juncher Jørgensen, Department of Geography and Geology, 
University of Copenhagen, DK:
“The use of these O2 probes allowed continuous and maintenance 
free measurements [...] over a period of two years with excellent 
reliability and virtually no missing measurements.”

Florian Despang, Medical Faculty & University Hospital, Center 
for Translational Bone, Joint & Soft Tissue Research, Technical 
University Dresden, Germany:
“Needle-type oxygen microsensors enabled the characterization 
of the local environment affecting the cells inside hydrogel 
scaffolds under sterile conditions. [...] Since the nutrient supply 
and monitoring of the oxygen saturation is crucial for tissue 
engineering the needle-type oxygen microsensor proved as an 
invaluable tool for research and development of cell-matrix-
constructs for this approach of regenerative medicine.”
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