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ABSTRACT: Surface-enhanced Raman spectroscopy (SERS) is a highly sensitive and specific novel fingerprint

spectral analysis method with immense potential applications in various fields. The generation of SERS effect relies
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on high- performance SERS-active substrates. Traditional plasmonic nanostructures/nanoparticles (NPs) as SERS

substrates suffer from poor enrichment effects and low interference resistance, thereby limiting the practical

application of SERS technology in sample detection to some extent. Iron-based organometallic frameworks

(Fe-MOFs), characterized by their porous and highly stable structure, can serve as a stable detection platform for

NPs, providing both enrichment and screening effects. This work focuses on summarizing the preparation methods of

NPs@Fe-MOFs composite SERS substrates, introduces the latest advances in the application of MIL series Fe-MOFs

in SERS, discusses the current problems that need to be solved for NPs@Fe-MOFs composite SERS substrates, and

the future application areas and prospects are also explored, aiming to provide more basis for the construction and

application of new SERS substrates.

KEY WORDS: surface-enhanced Raman spectroscopy; iron-based organometallic frameworks; surface-enhanced

Raman spectroscopy substrate; surface-enhanced Raman spectroscopy detection
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Fig.1 Schematic diagram of the preparation process of Ag@MIL-101(Fe)@MIPs*”)
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Fig.2 Scheme of step-by-step synthesis procedure of the core—shell
Au@MIL-100 (Fe) composites?”
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1 Magnetic filed: #3%5[5%; Ni NP: £44 K BUKL(Ni nanoparticle); Ni nanowire: £R44KZk; AgNP: 40K AR ik (silver nanoparticle); BTC:
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Contaminant/clean: 2545 [z 7 S8 {43 75 G W i ad 72
K13 NMAs #%5¢ SERS HEJi 1 il 1 FE /R 2 5

Fig.3 Schematic illustration of the preparation process for NMAs as a recyclable SERS probe!*
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15 48 fL i (cholesterol oxidase, ChOx)R] LAk JIH [ f5 4=
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7E: Cholestenone: fIH £ 4 il; ChOx: JiH [& 42 fL ¥ (cholesterol oxidase); AgNPs@MIL-101(Fe): 2R A& AR 40 KA F 1) MIL-101(Fe);
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UG VERT; Raman Shift: 175 {85; Signal-on: FAFLAE A LRGSR LA A4k, SIS (5 S0 .
Bl 4 AgNPs@MIL-101(Fe)SLJic FHF SERS Ao ifi A [ i i g 422 [ 4
Fig.4 Illustration of the AgNPs@MIL-101(Fe)-based SERS biosensor to detect cholesterol!*!
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