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Abstract Surface-enhanced Raman scattering (SERS) spectroscopy, a technique with high sensitivity and high
resolution, can provide the fingerprint vibration spectrum of the analyzed molecule and realize the nondestructive
measurement of the sample, which has very important applications in field of spectrum analysis. The sensitivity,
stability, and reproducibility of SERS spectrum depend on the performance of SERS substrate. The common SERS
rigid substrates have the defects of complex preparation process, poor flexibility, inconvenience to carry, and
fragility. Paper-based SERS substrate, which uses paper as support material, can effectively overcome the
shortcomings of rigid substrates and meet the commands of fast, handy, and personized analysis and measurement
in the future. In this review, we summarize the main methods (direct dipping/dropping, inkjet printing, chemical
reaction, and physical spray coating) for the preparation of paper-based SERS substrates, and discuss the
applications in biomedical analysis and sensing, environmental monitoring, and food safety.
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Fig. 1 Photographs of filter paper before and after

dipping in nanoparticle solution®"
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Fig. 2 (a) Inkjet printer used in fabrication of SERS substrate; (b) printed paper obtained by inkjet printing with sample

in nanoparticle zone; (c) scanning electron micrograph of Ag NPs on paper

M= B IO 325 2 3 3o A S N 1 4 A R R i
JRAE R AR T A J7 1% o %07 ik — ORI S 7 W
PRI T 4y s 7 D R« 5 0 40 5T ik JEE b 0 A1 4 i ) £ I
T SR AR AR BRI ol i — 5 1 7 95 o A i TR
P NI e - i ol r ) VAP RO R DA S B S T T
AR TS b A KR 119 A 5 S R R S L
FRREA K, R — AT E AL A S

(1)

A FLHRAE LB BB, O HL 4000 25 0 1 19 44 oK UL (1)
Oy AR A TR RS 2 . Kim S50 SR FAR 8% 5N 75 1 4%
AT, WAL 3 i 7 o U8 4R 51 5 o il TR R VA MR AR T
FH 25 857K (DI water) 5 3k , 75 LI 77 7 1 A 1k
BRI TP O T A R AR, PR A T R L B 2D Ry
SERF ]2 30 s, HEAS AT 38 2o A9 21 vk B0k 45 1 R
YRS T G AR 1Y 53 A1 5 B () IR B Tk JE )

0307011-4



th i

i ot

Z B A L A5t R A Sy 5 — A 3 4 3 DA 5 3 A B T
R INEAM TR LR RRL T R 5 R Z A
A RESE A R L DR S B B S R T AR
ARG B 2 R AOR B D R ik 1.1 X107, B
A AR 1 T A AR X A v R 25 4.2 00 5 TEAE
AT B S EE A5 A PR BRI TS ik T 2
FEE1 B A R W B T 3K 107" mol/L, B J5 . Kim

REVOUR FH TRVRE ) O 9, T S 4 TR AN A1 ik 7 4K
FIJEH Au NPs, il £ i SERS £ JUJE €. Wei
ATl R B 28 e A K AL A U AR A R R AR IR AR/
ool oW oM oK A /R S e g b Bl
(N, H, - H,O/PVP) % ¥, Wil 76 4% 5K 35 1 JE AR
Ag NPs, Zi{4U& B Pk . T4 . vl H T80 2 P+
W] B 4k i S R b 255 .

Bl 5 {2 S0k o A SERS 465 3 % 2 1)

Fig. 3 Schematic of preparation of SERS paper substrate using chemical reaction method™*”
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Fig. 4 Detection of (a) Rhodamine 6G on glass slide and (b) thiram from apple peel when paper

substrate is used as test paper
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