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The OIMs also did not irritate the cows' udders nor cause the animals to behave abnormally 

- for example, they were not restless and did not kick, which are signs of itching and 

irritation. The compounds were easily washed off as no traces of them were detected on the 

udders or in the cows' milk after the teats were cleaned.

They have a sustainable advantage as well. "The OIMs are biodegradable and break down 

into natural molecules that are neither toxic nor polluting, so we expect them to be more 

environmentally friendly than using iodine or chlorhexidine," explained Dr. Kaixi Zhang, 

research scientist at SMART AMR and a co-author of the study. 

Tests showed that the OIMs do not affect the quality of the milk either. Furthermore, unlike 

iodine and chlorhexidine, the ability of OIMs to kill bacteria was unaffected by milk. 

Going forward, the scientists are commercializing the OIMs through a spin-off company, and 

a large farm trial has been started in Malacca, Malaysia, to optimize the antimicrobial 

compounds. 

The dairy industry has been actively searching for new compounds that are less toxic, more 

effective and more sustainable to replace existing iodine- and chlorhexidine-based 

products, which have been used to prevent bovine mastitis for decades. Coupled with 

increased scrutiny of the dairy business following rising incidents of adulterated milk, 

companies have shown interest in the researchers' new antimicrobial compounds. 

The research conducted at SMART is supported by the National Research Foundation 

Singapore under its Campus for Research Excellence and Technological Enterprise program. 

The farm trial study was supported by a grant from the SMART Innovation Centre, which 

helps researchers commercialize their technologies and turn them into successful ventures. 

The article, "Carbene formation as a mechanism for efficient intracellular uptake of cationic 

antimicrobial carbon acid polymers," can be found at 10.1038/s41467-025-61724-y. 
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