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ABSTRACT: With the development of imaging probes and technologies such as heteronuclear fluorine, sodium and phosphorus,
and the optimization of magnetic resonance imaging equipment and sequences, multi-nuclear magnetic resonance has rapidly emerged.
Especially, its research and application in molecular imaging has made the diagnosis of many diseases such as cardiovascular disease, tu-
mors,et al shift from traditional diagnostic patterns with morphological imaging to early precise diagnosis and treatment patterns with
molecular imaging. Among them, multi-nuclear magnetic resonance molecular imaging “F-MRI has attracted much attention in recent
years. Although the imaging sensitivity of YF-MRI is 82% of 1H-MRI, the human body only contains a small amount of fluorine in the
teeth, so there is no interference from the background noise. The YF-MRI applies fluorine-based probes. F has a natural abundance of
100% and is non-radioactive. This article briefly describes the application of multi-nuclear magnetic resonance in molecular imaging, and
focuses on the application of F-MRI molecular imaging and related probes in the field of precise diagnosis and treatment.
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Fig.1 Schematic diagram of multifunctional paramagnetic PFC nanoemulsion(Source: Reference!™)
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Fig.2 Fabrin targeted in vitro “F-MR imaging with perfluorocarbon nanoprobes in carotid endarterectomy model of human (Source: Reference!”)
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(Source: Reference!')
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Fig.4 In vivo 'H/®F-MRI of cells labeled with PFC in vitro in a rodent model. A: DC cell tracking; B: T cell tracking; C: Stem cell tracking.

(Source: Reference!'7#)
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