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PROBIOTICS AS MICROPLASTIC CATCHERS: A NEW 
APPROACH TO COMBATING HUMAN PLASTIC 
EXPOSURE 
A PIONEERING COLLABORATION BETWEEN SCIENCE AND INDUSTRY HAS SHOWN THAT SAFE, FOOD-GRADE 

PROBIOTICS CAN FORM BIOFILMS THAT CAPTURE AND CLUMP MICROPLASTICS, OFFERING FIRST STEPS TOWARD 

A FAST, ECO-FRIENDLY SOLUTION TO ONE OF TODAY’S MOST PRESSING ENVIRONMENTAL CHALLENGES.   

 

– 
Microplastics are everywhere: in oceans, rivers, soils, 

and even in our food and drinking water. They 

originate from everyday sources such as cosmetics, 

textiles, and the breakdown of larger plastic waste. 

Once released into the environment, they persist for 

decades, enter our bodies, and pose risks to 

ecosystems and human health. Early studies indicate 

that microplastics can impair the intestinal barrier, 

promote inflammation, and disrupt our microbiome. 

Most experimental solutions in environmental 

contexts focus on microbial degradation of plastics. 

While some bacteria can break down plastics, these 

processes are slow and only work for certain types of 

plastic. In our publication “The microplastic-crisis: 

Role of bacteria in fighting microplastic-effects in the 

digestive system”, we explored how bacteria could be 

used to reduce the impact on humans. Among other 

things, we examined whether probiotics could 

degrade plastics. Since no plastic-degrading genes 

were found, we pursued an alternative strategy: 

aggregation instead of degradation. 

This approach could reduce microplastic absorption in 

the gut and facilitate its excretion. Nature already 

provides a tool for this: biofilms, sticky layers formed 
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by bacteria. Our idea? Use probiotic bacteria, like 

those found in yogurt and dietary supplements, to 

create biofilms that trap microplastics. 

Probiotics are known for their safety and health 

benefits. Their use is safe because no harmful 

organisms are introduced. Furthermore, no smaller, 

potentially more dangerous plastic fragments are 

created since no degradation occurs. This reduces 

microplastic uptake while probiotics continue to exert 

their positive effects in the gut. 

From Idea to Impact 

To identify suitable probiotic strains, we adapted 

established biofilm-screening methods. Using crystal 

violet staining, we quantified biofilm formation across 

dozens of strains. Sedimentation tests revealed which 

strains could effectively aggregate particles. For 

visualization, we applied Nile Red staining to 

microplastics to observe bacterial adhesion under the 

microscope. This approach identified strong biofilm 

producers and opened new possibilities for probiotic 

characterization. 

The results? Several probiotic strains demonstrated 

strong biofilm formation and potential microplastic 

aggregation capability. This is a first step toward using 

probiotics for this specific purpose. 

 

 

 

 

 

 

 

These properties could expand the characterization 

and application of probiotics in the future. By 

studying their ability to form biofilms and interact 

with microplastic particles, we gain new insights into 

their adhesion properties, sedimentation behaviour, 

and functional traits. These characteristics are 

relevant for gut health applications, such as improved 

colonization, protection of the intestinal barrier, or 

reduced microplastic uptake. This method thus 

becomes a valuable tool for probiotic research. 

This success story illustrates how collaboration 

between industry and science, supported by the FFG, 

can transform innovative ideas into practical 

solutions for global challenges. 
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The figure shows the experimental setup of bacterial co-cultures 
with different types of microplastics, stained to visualize the 
biofilms in purple and plastics in pink. © Christian Pacher-Deutsch 


