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Short Abstract: 
Our proposal aims to develop a highly sensitive and selective biosensor for early breast cancer detection 
based on polymeric nanomaterial-functionalized metal-organic frameworks (MOFs). The sensor targets 
clinically relevant biomarkers, including CA 15-3, HER2, BRCA1/2, and estrogen receptors. The study involves 
the design, synthesis, and characterization of optimized MOFs, followed by fabrication of a biosensing 
platform functionalized with specific recognition elements. The system will be validated through in vitro and 
ex vivo testing using clinical samples. The project is expected to deliver a rapid, cost-effective diagnostic tool 
with high sensitivity and specificity, contributing to improved early detection, better clinical outcomes, and 
advancements in nanotechnology-based biomedical diagnostics. 
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