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Air sampling for pathogen detection 

 
The monitoring of airborne pathogens is becoming a key element in protecting both human and ani- 

mal health. Air acts as an invisible pathway for viruses, bacteria, and other microorganisms, allowing 

them to spread silently across farms, hospitals, and public spaces. Regular air sampling makes it possi- 

ble to detect threats early and to apply timely interventions that reduce the risk of outbreaks. 

 

 
Air pumps with flow rates between 15 and 30 liters per minute are commonly used to collect repre- 

sentative samples. These devices capture airborne particles on specialized filters, which can then be 

processed in the laboratory. From these samples, it is possible to extract not only viral RNA, but also 

viral DNA and bacterial material, which are subsequently analyzed and quantified through sensitive 

molecular techniques such as RT-qPCR. This high-precision approach enables detection even when 

pathogens are present at very low concentrations in the air. 

 

 
The choice of filter material is critical for effective monitoring. Nanofiber, Teflon and gelatin filters are 

among the most widely used options. They differ in terms of particle retention efficiency, preservation 

of microbial integrity, and compatibility with downstream analysis methods. These variations allow 

researchers and health professionals to select the most suitable filter depending on the type of patho- 

gen under investigation. This technology has already proven its value in different contexts, from live- 

stock farms to healthcare environments. In many cases, microorganisms detected in the air belong to 

the normal environmental microbiota, but pathogenic agents—including both RNA and DNA viruses, 

as well as bacteria of veterinary and medical importance—have also been identified. 

 

 
Air sampling, therefore, represents a powerful complement to traditional diagnostic and biosecurity 

practices. By making the invisible visible, it strengthens our capacity to detect pathogens early, to act 

before clinical symptoms appear, and to protect the health of both animals and people. 
 

Figure 1: Nanofiber filtering system for aerosols. 
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