
Microfl uidic systems

Microfl uidic platform for fast detection 
of virological infection status

Motivation

Infl uenza pandemics are a persistent threat all over the world. 
Point-of-care testing approaches have the potential to revolu-
tionize medicine as they offer immediate access to diagnostic 
parameters facilitating and accelerating treatment. To keep the 
manufacturing costs for the consumable low, most systems 
rely on microfl uidic technologies.

Today, almost all parameters are acquired by sending patient’s 
samples to core lab facilities. The related sample logistics causes 
diagnostic delays of at least several hours. Obviously, the con-
sequent delay in therapy may reduce the possibility of recovery 
and prolongs the patients suffering.

Pilot implementation

The underlying technology platform has initially been develo-
ped to detect various serotypes of infl uenza and several corona 
viruses. The infection status of a patient can be carried out 
directly in the practice of a general practitioner or on admission 
to a hospital. The basic prerequisite for this is the speed and 
complete automation of pathogen detection. The innovative 
heating concept ensures a low sample-to-answer time below 
30 minutes. Assay reagents are stored in 9 trays of the pro-
cessing cartridge, which allows to up to 18 different detection 

Quick Facts 

Status: portable prototype instrument

Purpose: detecting various serotypes of infl uenza and 
several coronaviruses

Features:
fast and signifi cant results by multiplex panel testing 
(up to 18 reactions)
low sample-to-answer time (below 30 minutes)
cost effective design and compatibility to mass 
production
usage by non-trained operators
multichannel fl uorescent detection
ambient storage due to dried reagents
innovative heating concept for microfl uidic cartridges
simple nasopharyngeal swab sampling
fully automated sample preparation, detection and 
display of results
nucleic acid based testing
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reactions. To analyze the infection status, only a nasopharyngeal 
swab is necessary which is transferred in the sample container. 
After the container has been placed on the microfl uidic cartridge, 
the sample processing can be started. This step as well as the 
subsequent measurements are carried out completely automa-
tically in the system developed for this purpose. The processed 
data are made available to the attending physician for diagnosis.

The basic platform technology

The POCT-technology platform for nucleic acid based testing 
consists of a low-cost microfl uidic cartridge which is designed as 
a disposable and includes an automated analyzer that controls 
the cartridge, reads out and processes the data. The platform 
is equipped with a fl exible, user-friendly sampling and sample 
processing system. The sample may range from swabs to body 
fl uids. The assay is based on a single processing liquid, presto-
red in the sampling container. This multipurpose liquid serves 
for sample release and homogenization, and is compatible with 
dried assay reagents for amplifi cation without prior nucleic 
acids purifi cation. Assay specifi city is provided by lyophilized 
nucleic acids amplifi cation reagents for PCR or isothermal ampli-
fi cation. Customized assays can be realized in an easy manner just 
by clipping on assay-specifi c reagent trays.
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The platform enables instant testing of entire disease panels 
(e.g., respiratory viruses, sexually transmitted diseases, MRSA 
and related resistance markers). However, the platform is open 
to adapt to a variety of sampling and sample processing. 
If required for special sample materials, the POCT plat form 
can provide various technological add-ons for sample lysis and 
extraction. This refl ects the fl exibility of the entire platform.

Application examples

We so far have several realized pilot implementations for mole-
cular diagnostics based on the underlying technology platform, 
e.g. for MRSA or rapid STD (sexual transmitted diseases) detec-
tion and the SimPlex system for nasal pathogens.

Future potential

The platform is readily available to develop your application or 
product for decentralized testing and is not limited to molecu-
lar diagnostics. As it is capable to handle various sample input 
materials and provides an easy to follow operational procedure 
the potential comprises:

personalized medicine
companion diagnostics
genotyping

Further fields of application:
civil safety
veterinary testing
detection of pathogens or microbes in food, 
cosmetics or industrial raw materials
environmental testing
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