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Figure 1 (Color online) Schematic for the basic construction process and principle of MI-SERS sensor by the imprinting on metal nanoparticle-

enhanced substrate™”!
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Figure 2 (Color online) SERS-CIP construction and principle of IRM. (a) Schematic illustration of the SERS-CIP construction. (b) Photo images of
APTES-functionalized capillary glass, SERS tag@capillary, and SERS-CIP. The recognition zone is illustrated by a red circle. (¢) Principle of IRM
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Figure 5 (Color online) Construction process and detection principle of MI-SERS sensor'*!, (a) Schematic illustration (not drawn to scale) of the
capillary sensor construction by electrostatically assisted surface-assembly of gold nanostars (Au NSs) and mussel-inspired surface imprinting
technique. (b) Raman reporter indicator mechanism (RIM) for SERS sensing of protein
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G, ABFESCER R I, BRI L s AR ER A% IR 1 A
At AR, TR R RE SRR T RE AN [,
MIPSIEIRER R A B )55 & R Rt 3 252
S, 7 AL B0 5 % )R 2 o R 3R (] R
—ANHpAE e,

3.1.2 I vm BL R 7 5K wE

JUl 38 )3 MIPs(stimuli-responsive-MIPs, SR-MIPs)
JE—FET R REA R, Y Z BRI P L 2
AR, g N 2R ) B Sy I T S A 1 4
Fa R Jo 25 8 A T i e A%, DT 48 A~ MIPs 1) BT P
RERH & SN AR B e AR T e A IR R 2, S g Sk
. SR-MIPs e AN AN BE % b 0 15 5 1t
T2 H X TP S 235 40 BA) R R L2 K A A L8 7)o i e ol 5 £14)
i, AFEr 2 B S0, T ELAEAS 4R mMIPs Bl
FEa A, B, SR-MIPSHFZTHZ Hyn R R4
pH- M WSO,

WEEE FUEEE AT R B O R A nT S,
FVEBRIZ Wi A= b i Anya o, TR R
AR EEE L. HS AP T R T R4S
PR IIIR S A AL IR, 7T LA 1 43 25 FISER SH4
EERIN FAREER 1, A R a6 i s, 1222k WAL T
R EE LA pHI O Y B R 25 ARG M EMIPs(MMIPs )
WHER ) S ARED, 4-S AR (4-mercaptophenyl-
boronic acid, MPBA)&1fif) Au-MPBA@Ag/{F ~SERS
BEE. MMIPsH{R T IR 5 R PRI RGHE G 53 25, MPBA
WEELAT 45 A SER STE 1 M e SRR A2 & b 2R
1. XM A 48 T 4 iR R 2 W R TS I A9 LOD 43+ 3]
0.053F10.078 ng/mL. Ak, %G A T L
S, RENSAR L b AL B SRGI A EER, TR AR AR
£ e PRGN R T L A

XuZg NP T —F i T SERSAE IR #1040 K i
PG, TR AU 2,4- —E0R A LR (2.4-
D) s R AL A ARG, F T REPEMIPSAN K ik
(Mag@MIP NPs), Au NPs{ENSERSHRE!, 8 i i it
fif 5 Mag@MIP NPsZ§4y, 762 hNikEF-r, HEAR
L E X2, LOD ~0.00147 ng/mL, 30N T-4-17%
HE AIK H12,4-DEYAEIN, [EIE493.5%~102.2%.

L NI 7 V- 5 PR 35 PR 5 T i F i
MI-SERSILJELS, LIZ FHH6GNIEH /T, ZnO/Agst
JE S5 SERSHLIRE, 18 i TTUHE R A il 45 i) 13 A Zn O/
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Ag/MIPs, JEHETT T ATIHRAF. Pebmeasa A T HdHt
R, IERARTHAERER (46, Hi9E T SERSKIIAY DL
I

3.2 RS

SERSIHLJE 1 B ZEMI-SERSA& 2 kb g b B Ay
ZEEBREMER. P2 U R TR PR ROE,
SRAEMPI2AE SRS, HoOEte~10 5. SR,
TEIE Y IR ZE A e 20T = AR P2 A5 5 o] AR
SR, P, SRR RO B R, £
SSERSIHLICE G PEAIF e MR, HEd iR &
FIE R RIS, B SR SIIY E AL SERSIL K T
DI R SESERSKLM M fE. B S LEER S 4 R
55 Z ALY R AR, HI, #F7 N REO T R A
ARG nT b Rk N U A R E SER S 3
SR R T A A B R R T AT S SR RN T B4
ME (R RS XA, AT DA 3 ot 3R T e BRI X A W M A 7
EHERD, MHES 4 B ILSERS A, TR AR5
T SRS RERRL, BE— 242 25 SERS R A,

RenFILI" M 9 K F- B 4250 i RBUE i . 1k
BRI B AER Ag@MIPsAE N SERSEEJRE, 4% T 16k
Ag@MI-SERSIZIEAR, Ag@MIPsFRALSEH LAt
WME7HR. BNl JZE T AU Ag R g E Ak, 15
SERSHLJEREEME. IRAg@MIPsHYSERSHY 3 J& T,
T R AN AL A SR U RIVE FH, AR iE VA5 B 1 = T HE
RAg, HAEFIAPRAEVSLEIRZE 1| ng/mL AR BE T 1%
FE AT, SRR AT R AT T R R
DU 2% it R it 1) 2 4k

WO S 16 HGEIAE FH 2 SER SSE B iy FH A [ £
Z—. — 7, WOtSEEE S RYOR S s a JE gk
TR IERARE, S—Jr I, BOESE S Bin TR
T SR, L 20 A LR TR Ak,
R T RE 2 BHL LA 30 0 2 0 P = AR AN AT 336 ) ' T
1, BRSO B T AR AICRE S 45 i ml RE 1, SR,
SERS(5 S R T ABHGR M BE A, (ROL R
SRR A . R, Sk HA Egse . (IR 5T
fR T SERSHLNE Il — Tk AR, ChenZs A1l 46 T 16
TEAg@MIP, TEHOCIIRMEZE0.14 pWHHEHAT 8= 1Y
RIS, HE A SER ST 45 5K 17 2~5 M 41

KR SERSIE i A RERMIYERE, HAE 5Tt
T2 HORE SER SHE I MKRE i i 438 HE R 5 K A
HE], EALSE RS Uit FE A X RL i it . Mk ik
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Figure 6 (Color online) Schematic for the principle of SERS-based boronate affinity sandwich assay for detection of target glycoproteins[SI]. (a)
Preparation procedure of boronate affinity MMIPs. (b) Preparation procedure of boronic acid functionalized SERS probes. (¢) Schematic of sandwich

assay construction and detection of target glycoproteins

[, — ST ) AT SERSIL I B Wi bl - & k. i
SRS | AFISERSKM Y, 5 NIPEAR L, X
SRR KRR BRI R SN 5, Ak, BESERS
FLRARAE T A LR A, AT A RO A
Bomk, Liss NPVR R T —Fiopi 83 K e SER S E[I R I,
FAA B (GO) SR YK R (Ag NPs) AT PH[A] g 5%
YER, T 7ER R I LM (PVDF)E 2 A Ag/GOR
AR TN, [ EAMUEA LR Bk, e B
RILMRIERE. fea, $ il Ag/GO-PVDFEAE R 3
FERPRL 454 MIT345 SERSEE I (AGP-MIM), HA5 i
i AR R R A TR s . AR BRI E N
0.1~500 nmol/LE[EI N, SERS{H 5Lk 5 £ BT,
LODfk%0.0078 nmol/L. Z53RFKH, ZAGP-MIMAA
RAFASEK M FISERS R BB R R, bRk iAr
SR P FAM A T —Fh RACHGE R Ty 7.

FTH P RE S HE E SERSHEE py R @ Ml . v HEE
ZAIER SN S RS o O T 7/ OB b7 I S i € e A D
KMRMAEHARL. 1 48 vT LA AR S5 B AR NIUR A
s T RAE A B, AT 035 B 4 IR 2R MR RE RN G i
RECY. THEBILREMERTRER R T TR 4 . R
orF N AT b B SERSTE ML # S REPER K
FAZS G R B B PERE YA R . CheshariZg A4
BT —MRE M 2 TIRe MR AL SR, A T

e MIT SR, fets R Bk v 4L . bk AglH
SETERM BRI, Wl s Aot it b5 W4 e
BETEAGMORIEFTAL IR, $7 2 7R 1599H12233 cm ™ I
LA PR R, ZR P R R

PVDF{LIER R IR 2 s b 2 m ok M. Lise
N5 S A ke M 4 B T — K PEPVDFAL IR, 5
s WH S ot B 38 2o 7K A 4 B 5 L SR IN- 20 -2 - g
B AN = 2 A IR R e 1. 38T AgNO,If
B, ¥iAg NPs[HEEPVDFIEK, FHEPVDFEAE A
SERSHLJIK. i#E—2, FIHMITIRAR T —F0H FI-fE 2 iR
VEREHEAI A SERSESTE I, S s I 400 % d 2 28
I R K AR BRI A AR AL T — BB e 8%,
P23E T PVDFRAESER KM A 6 1 .

3.3  MI-SERSTEEZGUIHEGLS POCT))R H

EIRT, Bty g O B e P, BRI
fGI%es . WAL PG ey . SERSIEIEE . RMEE T
AR (R g 10567 QERSHE W43 T I /M 7 1,
BA RER R Joma5dE R 5 METE i B K6
MeE S Hoh, MI-SERSIE RS &2 wcill, I H, 1
X I A AR (5 A G 0 (e 8 X 2 A B TR 2
WS PR ALY e R AR MU W B A 43 T
WK KE |k R K IMI-SERSIE 2%, H AR
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B 7 (MM A)AGP-MIMIWZEIE . A BRI IIEIET. HkAg(a, b)FIAg@MIPs(c, )44 F 8% (scanning  electron microscopy,
SEM), KAbtkAg (bIFHEEDFIAg@MIPs (dFIE D TEMIAL. (e) AGP-MIMIK& AL 7 K (£ R MG I J5HUR 2

Figure 7 (Color online) Characterization, synthesis and detection principle of AGP-MIM"7

. SEM images of flower-like Ag (a and b), and Ag@MIPs

(c and d). TEM images of flower-like Ag (inset of b) and Ag@MIPs (inset of d). (¢) Synthesis process of AGP-MIP and (e) selective detection principle

WL EHE . R mREEE, TR IZ I FPOCT,
HAEGRIZW . it A=l Ay iy
FIER G TN 25 AN ST IR R e,

i A0SR HISRT 8 i v Al 2 07 il 4 1 — T
fEH#EAMI-SERSHUKRARES, Kl R ANEISFT R, FE24
o EfI R E R F Ak 2 A S LR Mo S, P RS2 48, # T g
AR, BIRTHPAISERSHiMEAu NPsHL R G7E Y28 |
YRIRET BTE S R = e 2 FLE5H, K HE45~50 nmfAYAu
NPs#dfi#k TMIPsHr, AR MIRTER M. 315 05%
W, (EHEMI-SERSHUKARE FEHS 7E8 min ik 2]
BRFSP-r,  XoF ] o] g R R 8 25 A S AU s R AR
(ISERSTHE.  7EZRVCRHEES I THPIIE H, B H
99.0%~102.0%, AHXIHRIEIN25<5.0%, 1 T3 Bt s iy
ARG N7 FH

Zhao%E NTHR T — Rl B 2 A SR B
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BT, AR HEET Au NPsfY Ll FISER S f kil
FHFSEA T BT R hr A v 38 1 A R AR 2. MIPstE
Sy [ RHAE B S B IR B 551, Tl s i 35 93%. AN AR
“FHAu NPsfﬂﬁWﬁﬁﬁ&% rERIUARR], o, Al Au
NPs7ESERS/MTH SL B T HAIK A LOD(0.0012 mg/L).
7R AT LAFE20 min N 58 A R HUTRE R, 5 min
sy, WERTGEE R, {75 minfYSERSAL.
(K1, iZMI-SERSEIEES (IPOCT I i AR T 1.

4 Pk

AR, MI-SERSAE R M4 g 21 i A G H &
POCTZ 2R £ 5671, IEZHT LR =Y R a H %
(85 38 N, (R R ad R v R T s S5 T I — 2
RIEE. XFi, Fefi T4 1 T MI-SERSA& 828 Al fig dilfs i 3=
PR, AfEREtE. HRALEE. ENE. SEnTEE
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Figure 8 (Color online) Schematic illustration of fabricating rMoS,-based portable molecular imprinting nanoprobe for selectively SERS recognition

and determination of THP'"”

Sk, FERTAAT N e PR A S AR T LR

4.1 MI-SERS{EEZ M fa ek

WFFEE AT TANIBE SK SN R AN 58 38 AL I, (2
JEEWEOLT, el e LR T i — B A,
1R IRAR Y RABRE B R, 7R BRSSPI vl FH— B 1))
{18 1A R M BT ] Jed . % T A A ] o 5 T
PR ERARL, B A B B AR — L T
T U AU TR i R PR K T 2 A Jalee A JR X — R a7
ok, SEEAR R . N R R A S
— L Xk, Qi NPT ARIKABOR IS A OB &,
A et ingeh, HAER AT S A
¥ 42 JE 90K S5 F Uy SER S ST A4 4 1l B i i 4% &
AL G h, I SERS B St 1738 T
&[73].

TEMI-SERSLIE A, At o1 it s 22 T 5
] 25 M SERSK M s k. Ren % A9 v il
TIO A KR A RER IR A I, TS B 1R 4
ty, AR I EL Al 4 1 AR R TiO A K AL T/
MIPs. (B Ag-TiO, % B TSI AT S A 2 152
A, EREFIHT AR, 8T R A R
MIPsHE i P OB BBt 7, ol S 1 ttDs, i e
T SERSHG S SUREFI TSR, X0y b i PR a0 ) i
K 73.6 x 107" mol/L. EMFFT B AL AR Y

R MR AL T T L

KHALISE, FHAEMI-SERSSZFRHE) M i — A5
WAz — R W2, A T S SERSIZ B H
PR, g R SERSEL S FIRAT S Bt . Fa
ETE. R RV, Fe@AgBBEMIPsZ)S e R4 SERS
BN R A EAZ I, Y34h, Z2PESERSHELE 5Nk
SR L, BB FRHOR G5 R RE, BE S TR R
B, ARG, REALESIE . B TEAE, ERE A
PR AR g I, R, W T
A TIMIPs)Z A 22 1 SERSHEFE LA 42 R MI-SER SA& 8% 2%
RS PE.

4.2 MI-SERSTEERZS ) s B

XFMI-SERSTL B AR s LB (9 AF 5T, A58k k5
5. 4N, MIPsHYTRJZ IR 15 i /& SERSHE s A 92 Hix
A nEiz —. B&UES Y72 2R /N2 nmit, #%
SeJERL M 2y A B I SERSHE G . SR 1M, Chang%%
Ar5E 30, HAT40 nmAYMIPsT 2 (4% 52 SERS 3
JE M AESR AL IR R, X — B S R A
I AR—3. ZhangZE AP IXFHEFT T HAE, R T
— PP B AT REMLH]: MIPsERAL T X P SERSHE SR (5 5.
AT IR AR GER, SR 3-H IE PR S S N 2 =
RS Tk, )& B T Ag@MIPs, FE5%
TG A R e R A R A . AR, M
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LOD. ZER A, MMIPsEMIEEZ10 nmht,
Ag@MIPs X X i 55 e 11 18 i A FH i T AR 9 KR,
MIPs 5 Ag4 KUk 45 A4 55 T SERSHLIE A 52450
e PE AR E T

WAL, T HERSERSIE S, WF5E @ 5 Hl g oK
T SR A DA S KB R B 1 <Rk, IR AR TR
b172/ N N i N S I R T v 3 S 1 P/ S 2
YKLk 9K RS 9OKERA H E A B S A SER S %
Z507. AR RIS, AR, Sk
%, KHWIRHE. ZIHE K, Ligs AV 73Dk
AEESERSHNK, HTEAAP3FEEHERAMIE. R
BRI, $5 T B L FAE PGS RAGUE . %
FEREEIE, BA SR AIERIN T-(2.2 x 10%). FRAY
LOD(10™"> mol/L, 4-37i L4 FF ) Al RL 4 (Y T B (h X
PR 2 (relative standard deviation, RSD) = 4.57%).

o PRI S T s e BE T oK, M e B
— BRI 7 AR AZ R AE L, MI-SERSIEEAS 1 &
AN 224 F A8 LRl A i kads, 5 HMEARZ S,
ANWrE FMI-SERSH /M HTHERE, AN AR . G A4
HORFZEAE RS, fln, Lings N7F S RN
FIFeB A=, Hles T 43 F Bl 3R 3L NG IR 4 K
TREF, AMUAEX 439 HUIE, 111 HLAE M IEHAUC,-Na,C,0,
YOREFERFNRNL.  SPURIRET R S U G B
TR AL VE A B BRI THAUCLAE A A
AuNPs A #55 (1) SER S Al % 3t A HL S (RRS)RE A,
PR G T —FfrmT Tl 360 HUIG 9 SERS/RR S BU:
AL RO, AMI-SERSIZ B A s ML B (R R AR 13t
THE L

4.3 MI-SERSTHIEEHT ) EM:
MI-SERSIZ AR & T, 1 H DAL s i

T ) PR RS IN J7 HH] )25 7  T JE, EEA
& HhR T FIRAE A BT REERE S . AR 5 55 1Y
ZHEE. B, FRMIBFF AR A B3 B 404 MI-SERS
R B A R A S v sl 51 AR ST H DT I
HYPLE o3 DX 3 R i AR R R IR B S SR 1Y
W, B85 2 IR 4 SERSIF S, HfASERSIE 5721k
SERRT HbR R Rk g 6. et dEhi e ks r A
Ykr 5 TCARICSER ST R ™, 1B 1 b
RUEERE b, HAMerE . B R A EEAIn L& F 7k
A TR L T AR IR A S . 7R A
b, i 2P T TR S BRI 4 48 X0 X BAA U
L 43 IRMAIL, A 1 i 7K v 2 S5 1R B
W T WA St 188 HAR©. %07 v B B
1B PR AR, AU B2 AR R
FEE B LIS RS, 1 B A AR
Ly s w2 AB Y B[ SR @ A G T T

XPTHEE. ESEE Y BRI, Yangss
TSR T — P T AR L E B SERS - 5.l
7N, T ST FH S T 20 Y B8 BE IS (surface  cell im-
printed substrate, SCIS) AR KIHHT B (Escherichia
coli, E. coli)JTFHSERSHEE #1145, #Ri5-5SERSH
ARG S, %A X KGRI A 70 e Bk
MEe 1. HILE kR, ZMI-SERSIZEGS BA KI5
P, A A S [R] SCIS M i+ i 2] HoA 41 7 7Y
Fer .

Ko TS AR AN G K DR R X ROk TS G, A
AN FNIABE A B 2 i AR S5 e, SRR
MRME Sk, HARRIGIR . W5 %52
SE77, MI-SERSARAER L il ™, Mk, F i sk
Z R MR 5 IRMI-SER ST JgR5 FH T Il ¥R 550015
LRI B R s>,

,\VSERS tag

1um

Bind SERS tags

B9 (MZRRH )R A4 minil & 1USCIS(al)s BRI IMATHE(E. coli)MMI/GISCIS(a2). SERSHEMARIC BRI B AL (a3 ) Ak EN5E

HJE(b)ISEMIE T

Figure 9 (Color online) SEM images of the SCIS that prepared upon 4 min pre-polymerization (al), the SCIS after re-capturing E. coli cells (a2), the

SERS tags-labelled E. coli cell (a3), and the non-imprinted substrate (b)[78]
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EAh, TR S B BRER A BUR AR
BRI, MI-SERSAE B 1 52 b i FH g 1 1% i i
FHYEA A AR KA 25 R]. 140, 50 Ak 5 AP 002
Fae e, e Mk, PRIGIAHNAYSERSKIN. 4:)8
AW H 2 (metal-organic framework, MOF)Z18H 4R
BTN HLECAAREC A 1T LAY AR AR, SR ZAL
448, XTI L S R AR SRR . XTI,
i FIMOFs-MIPsE A M kHiE it £ F 7 X5 R w4 &
J5, AE N SERSIH ML, STHLXT H bR R A0,

MRS R, £ FPENIE vk A nl A SERS
LI H AT T B MI-SERS &k gs, {H R 7E SZhr Ay
PERRH rP 2R B HUASCR IR S . @ AN AL,
PEBE A TE B BRI 5 i LA MIPsPERE . e A 1S 1)
SERSHLIE LI R SERSYERE; Z5AHIE, WA
BNl vk 5 R TR R SERSHE IR RS &, KAFHMAIVEA,
i MI-SERSIL AL REfLAE. AEpFoE i, B BN
Hb & PRI VA 9IS 6] (MI-SER S Bk g 45 F 26 0 A g i
MR S, flan, 7P s, MIPsi i
R P 0 52 2 ELRERT, AT A5 SER SR 76 5 44k
s B OAb B, BN T IS RS R BRAb, AT RS
BHYMIPs 5 B AMBREIAICEE, FeIUH R 7 B A H ARl
SR DIRE, FEHRGHE o B L EA W AR X
A5 SR — FF R — H i (dimethyl phthalate, DMP)&:l]
JRASES . PERRPEAR. AUAL PR 45 R, Zhang%F A"
FAMIT A W8k i 4 K MIPs FH Tt 8110 51 & 4 DMP,
SR 5 1T SERSIGIE A A LR DMP, iR Ak 1 Ttk
AR

FESEBRI A, BRI bR T S PG AR A W
BUR, USSRt B E T ARG E . IR
AFPYHTXPOCT YA YIFT K, MI-SERSIZEAS kA5 it
B R E RS A, AT AL B . X
FRER, MI-SERSTL AR AL REME F b it £8 2 Fy it
HL, JOTE EBAAORE A T A R, i HL ARG E i RETFHL
TCk RGN, POl TR . AT,
PR T A M. MI-SERSIZ IR S A% KA A
PRI R R R R AR RS, B ERE L. B RRE. &
IR TSRy ) R R, B AT MU i % e
W A M

4.4 MI-SERSTEIEIZ MLk (o n] £58:1:
MI-SERSIZ AR 7 s & R Ay R, s st

CIES o2 CE [T A S W E AP SRk e S X
ViR it 20 A 240k R A 55 [ 2 —, MI-SERSAE
AN A, S B L R A R RE A
BN R 4 X2 4 A S B 55 1A I R
WERVRE AT g, S BN AL IR 2 R
PRI [R] 5 R BRI A B EAF T, AR R
T AR R BB, T RIs DR B R ke
SRR RNER SR, AL I FERUE SE 7 A, A
PEARIREIEANIITE], FERARAT AR, st i it 58
MI-SERSHHIMFE A Lk ik, W il 15 s & e s
A~ BLRE AR YRR,

FL RGN K2 R AEAE St 4 @ Al |, I, SERS
WK RIR EERET S WARSE RS,
RHLREAR 1 o G 50 P 2 A W R 2 1 25 1 it R
il TSERSK . N T BEARAS, 5 SER SH I 45k, 44
P RISERSIECIOTESE B, BRSe—Fh 5 345 ELAIE
IRARE, BRAREEA 1 AL AR, W PR LT 3675
1% ART A LRI AT A A 26T, A BRIEANK AL
BHEAL R p A 2™ i SR SRR N G
BRI, SEASRRR BRI E . R A
MRS bR 243 THLRe )1, LRI A
A AR AL AR Wik SR A I R 4 B A K S5 R R 2 1Y
FARMEREARIC ) AT B X SER SIS A
R PRBE TS Yt B R A ), T o —Fp
fife B 3 AT R AT [ SER SELJRS A JRIA, SR
SERSHLJE AT [ HEA T4 BRI AR I S, DA o)
e SERTERES 979 28

25 I, MI-SERSEEAR LA S M rUn s B |
MR R JOi. AT ERE, S R IR
e Z IR B RS T, R
WAk & A SRAT B e, LA MR 1 44 stk R ke
MI-SERS &8s IR B B 21 SE 8 H 538 M i 2,
HEETYW. RG 75 A s e A . 73
PRAGMEAIPRER, SRR E A, A AR ERMI-
SERSAL JEA5 N FH M S50 28 21 SEBR AR 3 58 ek,
ALLGE R S5 AN TR RS (s i a5k
PEATIR S A LA S HA AR e S B s E
b PRBE. R 2SR AR S TR AR AR EPOCT
. FATHIE, LASEERIE o G, 454 miuEat
W&, —E RIS sMI-SER SIE B4 i i i i 5
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Surface-enhanced Raman scattering (SERS) is an ultra-sensitive vibrational spectroscopy technique used for the
characterization and determination of targeted analytes, leveraging the surface enhancement effect. This effect provides
structural information about target molecules by measuring their vibration characteristics, akin to fingerprints, and offers
advantages such as strong identification, high resolution, and non-destructiveness to samples. As a powerful optical
fingerprint technology, SERS can amplify the scattered signal of the target object on the surface of metal nanostructures by
millions of times. Consequently, compared with traditional Raman spectroscopy, SERS provides more accurate and
sensitive qualitative and quantitative information, showcasing great development potential in numerous fields and finding
utility in various detection platforms such as new nanoprobes and instant diagnosis. However, in analytical applications
involving complex samples, SERS is susceptible to interference from matrix impurities, making it difficult to quickly
identify target objects and limiting its application scope. Therefore, improving the anti-interference ability and selectivity
of SERS has always been an important challenge, with molecular imprinting technology (MIT) offering a potential
solution. MIT, a multidisciplinary technology capable of mimicking antigen-antibody interactions and constructing
selective recognition sites in molecularly imprinted polymers (MIPs), presents a promising avenue. Molecular imprinting-
based SERS (MI-SERS) sensors, utilizing MIPs with predictable structure, recognition specificity, and application
universality as the recognition/transduction element, combined with the SERS detection technology characterized by
fingerprint recognition, non-destructiveness, high sensitivity, and rapidity, demonstrate significantly improved analytical
performances. MI-SERS sensors have become an emerging research hotspot due to their outstanding features of high
efficiency, precision, and non-destructiveness, showing broad development prospects in fields such as environmental
monitoring, food safety, biomedicine, and beyond by providing effective methods for trace analysis of complex matrices.
However, the application of MIPs often encounters challenges such as template leakage and low binding capacity,
compounded by limitations of the SERS assay itself, hindering further development. While relevant applications of MIPs
combined with SERS have been reported, comprehensive reviews on the development of MI-SERS sensors are relatively
scarce. In this context, we comprehensively review recent advances in the construction and application of MI-SERS
sensors. Firstly, the review will introduce the fundamental sensing mechanisms of MI-SERS sensors. This will be followed
by a structural classification based on various usage scenarios, operating procedures, and detection modes. Secondly,
typical examples will be examined, focusing on two key aspects: MIPs preparation and SERS substrate improvement. New
imprinting strategies and optimization of substrate preparation conditions will be elaborated upon to enhance sensing
performance. Furthermore, the review will highlight the point-of-care testing applications of MI-SERS sensors,
particularly in relation to the development of portable devices. Finally, the challenges faced by MI-SERS sensors, including
stability, enhancement mechanism, universality, and environmental sustainability, will be addressed. Possible solutions to
these challenges will be proposed. It is emphasized that addressing current issues such as cost and eco-friendliness, and
achieving large-scale stable production, are crucial steps towards bridging the gap from laboratory to real-world
applications of MI-SERS sensors. The review will stress the importance of incorporating platform cost, adaptability, and
environmental considerations into the early design strategy of MI-SERS sensors, especially those developed for non-
laboratory environments. By integrating MI-SERS sensors with advanced technologies such as artificial intelligence,
portable devices, and integrated microfluidics, the review aims to realize accurate, rapid, and interference-resistant in-situ
detection in complex matrices such as food, environment, medicine, and biological samples. By aligning with practical
applications, the review will continuously promote MI-SERS sensing technology to improve detection efficiency, thereby
facilitating the efficient construction and widespread adoption of MI-SERS sensors.

molecular imprinting, surface-enhanced Raman scattering, sensor, construction strategy
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