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The gut microbiota has emerged as an important modulator of cancer 

development, progression, and treatment response, influencing systemic 

immunity, local inflammation, and even the metabolism of chemotherapeutic and 

immunotherapeutic agents. This recognition has motivated a new generation of 

nanotherapeutic strategies designed either to reshape the composition of the gut 

microbiota therapeutically or to exploit specific microbial features for targeted 

anticancer drug delivery. 

One major direction involves nanoparticle-based delivery systems engineered to 

modulate the gut microbiome directly, for example by selectively depleting pro-

tumorigenic bacterial species, enriching beneficial commensal populations, or 

delivering prebiotic and postbiotic compounds locally within the gastrointestinal 

tract in order to shift the microbial community toward a composition associated 

with improved antitumor immune responses [1]. 

A second direction exploits gut bacteria and their products as active components 

of the therapeutic system itself, including engineered or naturally tumor-tropic 

bacteria functionalized with nanoparticle payloads, and nanoparticles designed to 

interact with microbial metabolites such as short-chain fatty acids that are known 

to influence the differentiation and function of regulatory and effector T-cell 

populations relevant to antitumor immunity [1]. 

These microbiota-nanotherapy strategies are also being investigated as a means 

of enhancing the efficacy of existing cancer treatments, since a favorable gut 

microbial composition has been repeatedly associated with improved responses 
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to immune checkpoint inhibitor therapy, suggesting that nanoparticle-mediated 

microbiome modulation could be used as an adjunct strategy to convert 

immunotherapy non-responders into responders, although clinical validation of 

these combined approaches remains at an early stage [1]. 
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