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Autonomous micro‑ and nanoscale systems are emerging as powerful tools for next‑generation biomedical 

technologies, offering bioinspired strategies for navigating and interrogating complex disease environments[1-3].  

Nanostructures can provide an ideal scaffold for  nanomotor design[4] and enhanced biomolecular interactions 

relevant to pancreatic ductal adenocarcinoma (PDAC). 

In this study, we develop nanomotors using an enzyme-based nano‑architectonics approach, employing both 

covalent and non-covalent architectures to evaluate their impact on propulsion and chemotactic behaviour under 

PDAC‑relevant biochemical conditions. We demonstrate that nanomotors can show propulsive movement in an 

environment similar to tumor microenvironmental conditions of PDAC. Additionally, we show that the magnitude 

of nanomotor propulsion can be precisely tuned through microenvironmental parameters reflective of the PDAC 

tumour milieu. 

The ability to direct nanomotor motion and regulate chemotactic behaviour underscores their potential as active 

nano-sensing elements for early PDAC detection. These findings position nanomotors as promising candidates for 

future cell‑mimetic diagnostics, targeted delivery, and integration into multifunctional biosensing platforms aimed 

at shifting PDAC diagnosis toward earlier, more treatable stages. 
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