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Abstract

The OPTIMA project focuses on developing biomimetic fluorinated 
nanoparticles (FNP) as bimodal imaging probes for solid tumor detection 

using 19F-MRI and Raman spectroscopy. By designing FNP with enhanced 
fluorine content and cell membrane coatings, the project aims to improve 

tumor targeting and imaging sensitivity at multiple scales, from whole-body 
MRI to high-resolution Raman analysis. Advanced deep Raman techniques 

like micro-SORS and TD-DRS will be optimized for reliable in vivo detection. A 
proof-of-concept in a murine breast cancer model will demonstrate the 

approach’s potential for noninvasive tumor visualization and surgical 
guidance. Beyond oncology, OPTIMA’s fluorine-based imaging strategy holds 

promise for diverse biomedical applications and clinical translation.


