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Abstract Surface enhanced Raman scattering (SERS) is a non-contact, non-destructive and high-sensitivity spectral

analysis technique. SERS has the capability to detect molecular fingerprint and has been widely applied to the subjects of

materials science, chemistry, physics, geology and life science. Compared with the traditional rigid substrates, the

flexible SERS substrates can conduct iz sizu and on-site real-time detection of analytes on non-planar surface. However,

there are still some challenges in designing and fabricating the flexible SERS substrates with high-sensitivity and

reproducibility. Therefore, we provide an overview of the recent advances in flexible SERS substrates. We discuss the

fabrications, performances, applications and future prospects of five different types of the flexible SERS substrates, and

provide some guidance for the research of SERS substrates.
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Fig. 2 Schematic diagrams of AgNPs phase transfer, droplet deposition and transfer process
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Fig. 3 Typical preparation process of Ag/AuNWs/PDMS film and its application for on-site assay of pesticides
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Fig. 4 Schematic diagram of the fabrication of BP-Au FP-based SERS substrates and its application in the detection of analytes and

three foodborne bacteria®
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Fig. 9 Schematic diagram of the synthesis of cellulose textile-AgNPs substrate™”
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Fig. 10 Schematic diagrams of the deposition process and Raman signal detection of silver coated cotton fabric sample
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Fig. 11 Schematic diagram of the deposition process of rGO coated cotton fabric sample™”
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Fig. 12 Schematic diagrams of the preparation process and Raman signal detection of superhydrophobic Ag coated cotton
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Fig. 14 Schematic diagrams of Ag nanodendrites/Cu mesh SERS substrate. (a) Schematic diagram of Ag nanodendrites structures

deposited on Cu mesh; (b) detection mechanism of glucose by SERS compared with fructose and galactose™
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Table 1 Basic parameters and applications of flexible SERS substrates
Substrate Plasmonic LOD / ) o
Target analyte EF Practical application Ref.
platform structure (mol/L)
AgNCs R6G — 9.30x 10 Detect thiamine on apples [31]
PDMS . o ; Detect crystal violet residues on fish skin )
AgNPs 4-ABT 10 3.10X10° . [34]
and thiaram on orange
PDMS Ag/AuNWs  2-naphthalenethiol 1077 — Detect 2-naphthalenethiol in the atmosphere [ 35]
AuNPs PET 5.20X107%  3.60X10° Detect microplastics in ponds [36]
FP BP-Au NPs (A% — 2.40x 10" — [37]
F-AgNDs and . L , . . .
Nitenpyram 10 3.40X10° Detect nitenpyram in water [38]
OTMOS
ESM AuNPs TBZ 10 — Detect pesticide TBZ in oolong tea [39]
Lotus leaf AgNPs PQ 6.40%X 107" — Detect PQ in aqueous solution [40]
WL AgNPs CV 107° — — [41]
Cellulose ) . .
o AgNPs BPA 4.30X10°" — Detect BPA in soft drinks [47]
textile fiber
AgNPs MB 10°° 2.20% 10" Detect chemical residue on carrot surface [48]
Cott rGO MB — 8.00X10° Detect R6G of pepper surface [49]
“otton
AgNPs MB 10 * 5.70X10° Detect thiamisan on the peach [50]
. AuNFs/ N 5 - .
CNC ) . DT 3.05X10°7  7.50X10°  Detect pesticide residues on apple surfaces  [51]
Au@AgNCs
AgNTs CV — 3.88x 10’ Detect malachite green on shrimp surface [ 52]
Cu mesh Ag e . .
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