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Abstract 

 
Microbiological foodborne diseases pose significant difficulties to public health and the food sector, involving prompt 

and precise detection techniques to avoid foodborne diseases and guarantee food safety. Traditional individual biosensing 

methods often have constraints regarding their sensitivity, specificity, and response time. Implementing biosensors has 

been recognized as an innovative method for quickly identifying foodborne diseases in food products. A biosensor is a 

system that combines a biological detection material with chemical or physical transducers to convert chemical, 

biological, or biochemical information into detectable electrically transmitted impulses. This review presents an 

examination of the benefits, difficulties, and future possibilities of multimodal biosensing for foodborne diseases, 

highlighting its revolutionary capacity for ensuring food safety and improving public health. Finally, the primary objective 

of this study is to make a valuable contribution to the advancement of novel approaches in addressing foodborne diseases 
and guaranteeing the authenticity of the food supply chain.  

 

Key words: foodborne diseases, biosensors, food safety, food supply.  

 

Understanding the problem 

Foodborne diseases have increased in 
frequency and now they pose a significant hazard to 
worldwide public health, impacting around 600 

million individuals annually. Foodborne pathogens 
induce thousands of diseases, being considered 
important risks to human health and economy due 
to their detrimental health impacts (Faour-Klingbeil 
D. et al, 2020; Moi I.M. et al, 2022). The World 
Health Organization (WHO) reports that about 30% 
of foodborne fatalities occur in children under five 
years old. Foodborne bacteria, the etiological agents 

of foodborne diseases, can induce symptoms 
ranging from mild to severe, including diarrhea, or 
debilitating illnesses like meningitis (Scallan Walter 
E.J. et al, 2020; Elbehiry, A. et al, 2023). 

Food poisoning may lead to malnutrition, 
serious gastrointestinal disorders, and potentially 
cancer. To successfully manage the challenge of 

toxicity in food products, it is essential to create 
rapid and precise instruments for detecting harmful 
substances in food. Sun drying and heating were 
likely the initial procedures employed, followed by 
polymerase chain reactions and instrumental 
analysis, which are two of the most prevalent 
traditional techniques for detecting food toxins 

(Tarannum N. et al, 2024). These procedures are 
laborious, costly, and time-consuming, rendering 
them impractical for business applications that 
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require rapid and on-site screening of a significant 
number of samples (Wang L.Y.Z. et al, 2019).  

The surveillance of bacterial contamination 
in the food chain encompasses several analytical 

techniques and the application of advanced 
automated tools designed for the detection of 
foodborne contaminants (Silvestri E.E. et al, 2017). 
Nonetheless, certain challenges and constraints 
exist in the application of these conventional 
methods. Furthermore, diagnostic instruments must 
evaluate feasibility and provide flexibility to detect 
specific pathogens responsible for the occurrence of 

foodborne diseases (Ali A.A. et al, 2020). In this 
context, nanotechnology, specifically nanosensors, 
can be employed in the food industry to detect 
toxicity in food during packing and storage. There 
is an increasing demand for nanotechnologies due 
to the development of remarkable potential and 
innovative applications across various sectors, 

including the food businesses (Tarannum N. et al, 
2024). 

Nanotechnology-based sensors and other 
technologies are employed to detect harmful 
microparticles, including microplastics and 
bacteria, found in various materials used by 
consumers. Nanomaterials are defined as 

substances possessing at least one dimension less 
than 100 nanometers. Owing to their very small 
dimensions, they display unique chemical and 
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