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METHOD FOR DETECTION OF AIRBORNE MICRO- AND 
NANOPLASTICS IN OPERATING THEATRES  
A PILOT STUDY OF THE MICROONE PROJECT DEMONSTRATES FOR THE FIRST TIME THE DETECTABILITY AND 

DISTRIBUTION OF MICRO- AND NANOPLASTIC PARTICLES IN THE AMBIENT AIR OF OPERATING THEATRES, THUS 

LAYING THE FOUNDATION FOR FUTURE EXPOSURE AND MITIGATION STUDIES. 

– 
Airborne micro- and nanoplastic particles (MNPs) are 

increasingly recognized as emerging contaminants 

that may pose potential risks to ecosystems and 

human health. Within the microONE project, a pilot 

study investigated MNP contamination in operating 

theatres during ongoing surgical procedures. 

A novel analytical approach enables the direct 

collection of particles from ambient air onto a 

dedicated nano-electro-mechanical sensor chip. This 

chip consists of a tiny membrane on which particles 

are deposited via a vacuum-based system. A key 

feature of this chip is its dual function: it acts both as 

sampling and sensing platform, eliminating the need 

for complex sample preparation steps. 

Chemical particle characterization using infrared 

spectroscopy 

With the developed measurement approach the 

collected airborne particles were not only detected 

but also comprehensively chemically characterized: 

the sampled sensor chips were first analysed by nano-

electro-mechanical Fourier-transform infrared 

spectroscopy (NEMS-FTIR), yielding a cumulative 

spectrum of all particles present on the chip. 

Subsequently, a detailed chemical image analysis of 

the nano-membrane was performed to obtain 

information about the size, shape and chemistry of 

individual particles that have been collected. Using an 

integrated fluorescence microscope, relevant regions 

on the chip were first identified and then subjected to 
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in-depth analysis by optical photothermal infrared 

spectroscopy (O-PTIR). This technique enables non-

destructive chemical characterization down to the 

sub-micrometer scale. 

Impact and effects 

The conducted pilot study provided the first robust 

evidence of the presence of MNPs in the indoor air of 

operating rooms and simultaneously revealed 

position-dependent differences in contamination 

levels. Lower MNP concentrations were observed in 

close proximity to the patient, indicating the 

effectiveness of existing hygiene concepts. The 

obtained results demonstrate the fundamental 

detectability of airborne MNPs in highly sensitive 

clinical environments and represent a successful 

proof of feasibility. The study can serve as basis for 

further investigations towards detailed assessment of 

micro- and nanoplastic burden in ambient air.

–
   Project coordination (Story)  
 

DI Dr. Markus Brandstetter                                                     microONE – Cbmed GmbH  
CBmed GmbH & RECENDT GmbH                                            Stiftingtalstrasse 14  
T +43 732 2468 4620                                                                 A -8010 Graz, Austria 
markus.brandstetter@recendt.at                                            T +43 316 385 28801 
                                                                                                     office@cbmed.at  

                                                                                                        https://www.cbmed.at/microone 
Verena Karl MSc                                                                                                     
RECENDT GmbH 
T +43 732 2468 4655 
verena.karl@recendt.at 
 
Projectpartner 
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This success story was provided by the CBmed GmbH and by the mentioned project partners for the purpose of being published. microONE is a COMET 
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Overlay of bright-field microscopy and fluorescence 
images of the sampled membrane with spectral analysis 
of individual particles. 
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