
Whilst the continuous, automatic online monitoring of chemical and physical parameters 
in drinking water treatment has been practiced for years, microbiological data is only 
available days after the analysis due to the methods used.

parameters can now be determined within just a few minutes. The new, robust, 
automated online device BactoSense has been tested continuously in practice.

Figure 1: BactoSense with cartridge
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Automated flow cytometer for online-monitoring of 
microbial cell number in drinking water
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Continuous monitoring of drinking water

In contrast to a number of physical and chemical parameters, there were until recently 
no methods available for the quick determination of microbiological parameters, not 
to speak of the possibility to an online determination of such parameters. Results 
of cultivation-dependent plating methods for the hygiene-relevant faecal indicator 
bacteria Escherichia coli or Enterococcus are available after one to two days at the 
earliest. Meanwhile, results for the hetertrophic plate count (HPC), which provide an 
indication of the general microbiological water quality, are only available after three to 
ten days, depending on the methods used. Therefore, so far early warning of biological 
risks has been based on physical or chemical parameters that usually only have a weak 
correlation with microbiological 
data.

Flow cytometry for rapid 
microbiological analysis

However, in the past ten years 

cytometry (FC) methods for 
the rapid detection and partial 
characterisation of microbial 
cells in water has opened 
up some completely new 
possibilities. Here, the microbial 
cells present in the water 
sample (usually, the majority of 
them are bacteria) are stained 

larger or smaller) cells can also be determined.

Practical tests have shown that the concentration of the total cell count and the ratio 
of large to small cells react extremely sensitively to contamination, and changes in 
the system. From raw water to the treatment process and distribution in communal 
networks all the way through to the piping system in buildings – microbiological 

reproducible than when using the HPC method.
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Figure 2: BactoSense installed in a groundwater well
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Therefore, the determination of the TCC and the ratio of large to small cells using 

alternative in some cases) to HPC, and is already used routinely by some of the major 

Example: Detection of the presence of wastewater

In collaboration with several Swiss Water Works the performance of BactoSense was 

example, as part of an international research project Safewater, a test installation was 
constructed at the waterworks in Zurich (WVZ) in order to better understand the hydraulic 
processes in pipeline systems and to check the existing models. This installation represents 
a simple water distribution network that is completely disconnected from ongoing 
operations and the network. One of the goals was to mimic a contamination of drinking 
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chemical and physical parameters were monitored using a multi-parameter sensor system,  
which can measure a range of parameters at minute intervals (e.g. pH, redox potential, 

contaminated line using BactoSense at half-hour intervals. The results clearly show that, 

water can already be reliably detected in the drinking water, both through the increase in 

waste water was added, BactoSense showed an increase of around one-and-a-half times 
the TCC.

-
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Applications

• Flow cytometric determination of total  
   microbial cell count (TCC)

• Online or manual operation

• 

•  
   general microbiological quality of drinking 
   water is required

• Monitoring of raw water quality

• Monitoring of water treatment processes

• Monitoring of water distribution  
 

   maintenance etc.

• Monitoring of private and public in-house 
   water installations

• Rapid microbial contamination detection

• Integration into early warning system 
   possible

•

• Research and troubleshooting

Features

•  
 

   requirements

•  
   cells

• Result available 20 minutes after sampling 

• Faster, cost saving and more realistic 
   results than plating (HPC)

• Flexible settings for threshold values and 
   alarms 

• User-friendly operation and maintenance 
   concept

• Safe-to-handle cartridge containing all 
   chemicals and waste

• No handling of chemicals and no samples 
   preparation necessary

• Compact instrument with a small 
   footprint

• Easy system integration thanks to multiple 
   interfaces

Industries

• 

• 

• 

• 
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