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prescribed by law

(German drinking water 

ordinance)

regulated by several 

standards (e.g. DIN EN 

ISO 11731)

high sampling 

frequency (depending 

on risk class)

high sample numbers 

per day 

low fluctuation in the 

methods

culture based testing 

gold standard

time consuming, tedious 

transfer between several 

containers, colony counts 

extensive paperwork  

Context and Motivation
Microbial testing of drinking- and process water 
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Preliminary Testing

• concentration 

experiments

• image acquisition

Process Analysis: manual  fully/semi automatic

method adaption/development

Device Engineering

• mechanical design

modelling/construction/CAD

drawings for production

• electrical engineering

PCB design

design of electrical and electronic components

• Software development/ standard 

development

MCU/embedded systems/SBC

backend, middleware, frontend development C++, 

GUI design, program development, interface design

Validation

• functionality

• mechanical/software 

stability

• sterility testing

Applied Techniques
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water sample pre-treatment

direct streak

membrane filtration

incubation analysis

sub-cultivation

report

Input                                    Sample Preparation                                       Processing and Analysis    Output

method development:
adaption of concentration method

device engineering/testing:
automated processing platform

Current State
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processing
platform

incubator

storage space

magazine
transport

plate transport

colony
counter

Current State

magazine
transport

Otto, C., Zirker, P., Walther, T., Lenk, F., A Flexible System for
Stepwise Automation of Microbial Testing of Drinking and
Process Water, SLAS Technology, 2021, 1-13.

Lenk, F.; Otto, C.; Oberthür, P., Automatische Inspektion von
Kulturschalen mit der PetriJet-Plattform: Benchtop-Automation,
BIOspektrum, 2016, 22, 476–479.

Laboratory Automation: PetriJet platform for microbial testing of drinking- and process water 
Chair of Bioprocess engineering/ Christoph Otto
Project Presentation / 25.04.2022



Slide 6

• Device development

Device for automatic 
concentration of bacteria from 

water samples

Petrijet platform: Collaboration possibilities

• Method development:

Enrichment of Legionella 
from water samples

Image analysis of Legionella
cultures on Agar plates
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