2026 4 2 A & i% Vol.44 No.2
February 2026 Chinese Journal of Chromatography 180~190

tibh ik DOI: 10.3724/SP.J.1123.2025.08003

SFHNBERSYERMEBIG SIEEWMIRSYNE
& B 75 R Y bz A

kA, EHE, KGR, GHEE, a#k, # B, B N
(M AL SRR B, T M 225002)

FEE 0 LB P (CVDs) 1 5 & S M E Bk 25 6 AR 5 528 TR 0 LR WS Wi 4 B T3 b we ok . 1E i W B ™ &
4o A5 06 S B, A T S WK 255 AIE (ACS) PR H: i 2 0 38 0 e 9 B8 2%, Ik I PR 12 I F 9 9 0 i 48U, 43 ¥ B O
R4 Y (MIPs) 545 X #0 bR 1 i B PR TR 8 0 00 53 1) Ak 2 8 e R MU A 45 45 PR 38, 2 0 I 78 5 5 s A5 0 A
v e B R N T T, o ACS 9 RS W B 4IE T OB I HE AR AR . AR SCRFiLi ik T MIPs 7E ACS 2 Wi
RO 9E i - 1 S R AR T 00 ACS AR W hs o Wy SO B3 7 125, B %0 LILES 25 F1 (e Tnl/eTnT) JILZL & E (Mb) K AL
T2 i ) Tl (CK-MB) S5 SCHEAR A, S8 T AR IR & 3R 10 IV 44 K B0 30 45 5 AR 7 312 w8 TRUN 2 5 T 1o Ay AR Ak 5K
W& BEJS T ST T AT MIPs 19 ACS AW L BERUE 58, TR A48 1 UL MIPs S iR ] SR 0 i it Fi Ak 2 A2 JE s O
1 T2 T 3% 1 45 B8 T A L 1R % A% ) SR s B AL SRR AG I ACS AR B VERE 4 B H T MIPs 5300 f 0 A i 4
BTE 52 TR A AR R A I PP B B R AL S . WFSE KT, MIPs 16 ACS 2 Wi b ELAG 4% Sk ol 470 1400 BE 0 4 K6  k,
AR A5 82O AE M T AT T I — S B L AR IR AR A AR S T AR OB A% R L I R R LI K
AT AL HE R S S kK . ROk AL IR Ak MIPs & BUSRw T & 245 06 FHAG I 45 R S i 428, 1k — 20 3 A il
fig , 3 5h HoAE BU BRI (POCT) ATA P Ak B2 7 W B 132 182 A -

KB 4 FELBRE Y AR IKEE G AR A WIS & 5 AR AR IR s 2Rk

FE 225 :0658 SCERARIRAD : A

Application of molecularly imprinted polymers-based sensors
for determination of acute coronary syndrome biomarkers

ZHANG Yufan, XIA Jingwen, ZHU Jiayuan, ZENG Maosheng, BAI Jingyi,
XU Qin", GAO Hang
(School of Chemistry and Materials, Yangzhou University, Yangzhou 225002, China)

Abstract: Cardiovascular diseases (CVDs) are among the leading cause of global morbidity and
mortality. Due to their high prevalence and often asymptomatic progression, there is a pressing need
for diagnostic tools that enable the early, accurate, and accessible detection of them. Acute coronary
syndrome (ACS), as a common and severe CVDs with high morbidity and mortality rates, has
attracted considerable scientific interest. Various methods have been developed to detect ACS rapidly
and accurately. Traditional diagnostic methods relying on antibody-based assays are effective.
However, they face significant limitations, including high production costs, poor stability under
varying environmental conditions, batch-to-batch variability, and cross-reactivity leading to false
positives. These challenges have motivated the search for robust, cost-effective alternatives capable
of detecting biomarkers with high sensitivity and specificity. Molecularly imprinted polymers ( MIPs)

have emerged as a promising alternative solution, offering antibody-like molecular recognition
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capabilities, superior stability, lower production costs, and resistance to harsh environmental
conditions. This review systematically examines the latest advancements in MIP-based sensors for
ACS biomarker detection in the last fifteen years, including imprinting strategies for key ACS
biomarkers, sensor development and integration, and current challenges along with future per-
spectives. The first section focuses on the molecular imprinting techniques for essential ACS bio-
markers, such as cardiac troponin (c¢Tnl/cTnT), myoglobin (Myo), and creatine kinase (CK). It
compares whole-protein imprinting with epitope imprinting, highlighting the advantages of the latter
in reducing template costs and enhancing binding specificity. Epitope imprinting using short peptide
sequences has demonstrated femtomolar detection limits while overcoming challenges associated
with large protein templates, such as structural denaturation and difficult template removal. The
review also explores innovative approaches like dummy template imprinting, where structurally
similar but cheaper molecules are used to create MIPs for high-cost biomarkers, achieving com-
parable specificity and sensitivity. The second section discusses the integration of MIPs with ad-
vanced biosensing platforms. Electrochemical sensors, using MIP-modified electrodes, have achieved
remarkable sensitivity and rapid response times, making them suitable for point-of-care testing
(POCT). Optical sensors, particularly those based on surface-enhanced Raman spectroscopy and
surface plasmon resonance, enable label-free, real-time detection with ultra-low detection limits.
The review also addresses the integration of MIPs with microfluidic technology, where miniaturized
devices facilitate automated, high-throughput biomarker analysis. Examples include paper-based
microfluidic sensors that combine capillary action with MIP-SERs tags for multiplexed detection,
achieving low detection limits without complex instrumentation. Despite these advancements, the
review identifies key challenges hindering widespread clinical adoption of the MIP’s based ACS
sensor. Although the sensitivity and specificity of MIPs are impressive, they still lag behind those
of monoclonal antibodies in some applications, particularly for low-abundance biomarkers. Re-
producibility issues arise from variations in polymerization conditions and template removal effi-
ciency. Commercialization barriers include the lack of standardized production protocols and
regulatory frameworks for MIP-based diagnostics. The review proposes several strategic directions
to address these limitations. Computational modeling and machine learning could optimize monomer
selection and polymerization conditions to enhance MIP’s performance. The development of hybrid
systems combining MIPs with nanomaterials may further improve sensitivity and signal transduction.
Multidisciplinary collaborations among chemists, engineers, and clinicians will be essential to
translate laboratory innovations into commercially viable diagnostic tools. Additionally, the inte-
gration of MIPs with artificial intelligence machine learning algorithms could support the development
of personalized diagnosis and treatment strategies. These future perspectives are likely to have a
significant impact on the early diagnosis and treatment of cardiovascular diseases. In conclusion,
MIP-based sensors represent a promising direction in ACS diagnostics, offering a unique combination
of affordability, stability, and precision. By addressing current technical and translational challenges,

MIP technology has the potential to revolutionize early disease detection, particularly in resource-
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limited areas. This review not only summarizes a decade of research progress but also provides a

plan for future developments that could make personalized, decentralized cardiovascular diagnostics

a widespread reality.
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drome, ACS) {2y L I 45 95 93 v i Sy DX ) 25 AR
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(Myo) AL 3 B (CK) LA K0 JE Y i 15 R 45 & 85 1
) D LT AR B (B BRI K ) LA K R E bR & 4
(C-RIE ML K A K6 55) %", Hop,
cTn #% E brfg 7 ACS 2 Wiy & dniE”, HA
P s 10 WL S M o e T 780 LA M 483 495 )5 A
I F) B 18] 3 B2, AN AR 2P O JIUARE B8 245 51 Y
12 W P, G R A % 2 M A B TR 4 R R
5 UG KR, & ACS 12 W A T AR 0 A% 0 b i
Y. Myo H HAE LU 5 1~2 h B AT BT A
I, FL A R0 T e R DR R R S R HE R
O WUREFE Y H 22 T JC H IS JH T 1 A8 2 ) Bk
w1 A A BT R E A 2 Wi R B . CK ML
7] T M CK-MB & KW {E 5 ACS 12 Wi i 28 diL b 35
W, B RMER K oTn A0S FoRA R L2 =
S, B PR O LB SE AR B — & 25
B, fERE MRS T EA NI E X, 5T Bk
3 MR Y AE ACS I K12 W 545 2l b i B N
Fo HH AR VE AR SO R B AR AR R R AR bR R
Yy, 2538 MIPs 16 ACS 12 Wi % S v iy I JH i g
1.1 OHLASER

D AUALES 8 A T (eTnT) A0 JLILES 8 A T
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W 7 AL R B O LA 5 1 R R R s B E R L 3X
PO FR AR B AESE R B S 4~8 h P PRI A 13 R
D), Fovfe B s AT FR 2GR 7~10 K. Hirp ¢Tnl
A Hy 0 LA R S 1 R 38 RO LA 40 0 B
B RSN M, IV Tl By T s £ A R
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ACS W R M AE bR EW . ZE A EA RS T
FEAAAE T 0 WL 2 v, A0 T a5 8 A IG5 20
JUL4H FfL 32 453 B, ¢TT BB A MW A R S8 . &
i Tl KW 752 W ACS J7 il {1 T 8 ¢TnT, Jo 1
S 7 HE B IE BH ZE 4 ACS B #F Ty T E o B AR
P RS T 1Y R R0CRE SRR I AFF 5T N R
FHAS R4 43+ (A 58 3 1Y T 8 1 8305 Kt e 4
7R BE ¥ 2 MIPs, Karimian 424D cTnl N A
4T, A4B 2K — % (o-phenylenediamine, o-PD) iy
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AEXt cTnl L5 AY MIP J2 , H #5558 K, & 2.3%
107" moVL, 45 & 2 41 ik »p fk 4 7% (differential
pulse voltammetry, DPV)SZ ¥ T X ¢Tnl A4 45 514
R, 588 Y T & AR N B BE Ok B L R AR
G FAL AR F RS L E T & FAHX 2 F
Jo K, 7E B o AR P = 4SS R A S R
M 1328 505 5 e A, e T 35 1 6 I IR M, 45 5 o 1 AT
WM 2% R FF MIPs B9 E &, HOR AR & BR 6l
T HAE R Sy AR FER IR R R N . R A
(epitope ) J& F 11 0 45 #4) v 4R 28 O 0 B 45 4 DX 8k, 38
Wl 9~15 NEILMAR LA N . SEHE AT
Pl , 2% 067 BR 8 i SR FH A B AR RT3/ 5 F LBk, B
SR E R ERAR A B TR &SGR 5k
PR BB X R BT A% F (AN MLV ) 1Y) ek
PERCAL, R # 58 T D RE R R BEYE 1H . b 4b,
e AN R W N T (A R 3 - = IS (s e
Bl B AR i g B L B 1 RO T4 R H
4 2R 1 AR A AR R AT Ay F BRI Y o R
Cenci 53R I & 47 BN 306 56 W&, 41 %+ ¢Tnl 9 3 4~k
FEIKB: (AK9Q(AYATEPHAK) NK11(NITEIADLTQK)
NR11(NIDALSGMEGR) ) % it T MIPs, Jf & ¥ ¥
5 o Al B RO A W P, B RAT IR R] 5 3% (MALDI-
TOF-MS) & H , ¥ & T —F F T .0 WU 05 45 5 4
cTnl Ay 8 2 8k W 7 2, H & bR AT ZE 300
fmol/L. Peeters % M| H cTnl £ & X i) — Bt &
FETR T 5 (AA:34~126)1F S R AL, & W5 F BN
I B A W) 4 oK UK (nanoMIPs ) |, 314 H 5 L sk vk
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FHRRAE R BEAE S B 58 9% A 205 AR A | (2 L 45
G AL A2 2% BE AR N AL, T R R 0T AR ) 00 R
SEPERGIRE T o ROk W 2 R ALEDIE KB 51 A ¢Tn
o 0 45 B, AR — D R R T Y o R S AT
e
1.2 A4aEs

UL R O LA 5 5 e 5 R T 28 LV v 1Y)
Bz — R sh 1% B E R F ¢Tn™ W] 7E
ACS K w1 4t X it 4 7% . Osman 457"k I
22 fub B3R 12 AR (W CIP) |, 75 38 T 45 5 - IR S IR A% 8 2
(surface plasmon resonance sensor, SPR) 5% Ifj il
2 T WULL R Bl i) 2R B R M -2- 48 TR -N-H 3
P4 05 T8t -L- (1 %4 2 (HEMA-MATrp ) 35 58 ) 44 K i
BRSBTS < 8 e 4 3R AR U8 1 22 T
= LR FERELE (APTES) A1 B (GA) |, LA E 17] [
A WUZL B SR 5 Bl 38 3 22 50 51 & IR A RO I 1%
REWE, BB G RS B R 2 A s
B3 R TH . SEEe 45 R R ], wCIP ] 45 1 L2 Bl 3k
R VA i T R B P P D Ol A N e = O 54
W2 PEJE B A 0.1~1.0 wg/mL, £ ) B i5 26.3 ng/
mL, I & BT H T 20 0 WIUBE S8 £8 35 103 H ILEL
HE R R, R SRR L R A R AR
6 RS PR AR DA K AT S5 B 0 S5 00
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Fig.1 Imprinting approaches based on bulk protein and epitope
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Moreira %5 R B0 fb oL 45 07 v 75 4 4
W4 B Rl AL AR (Au-SPE) 2 1 il £ 7 5 48 & 5 5K
(PAP) 73 1 BN 5, A4 8 T — A Al T RAK I Myo
R A A% R o AR T i B R T Miyo &5 BT v
A S PR 25 5 B SR Y i B i A o2 R S AR A R AT

M %E . % AL 2# B30 3% (electrochemical imped-

ance spectroscopy, EIS)ll & i} , & & 48 % Myo )
2P i K & 4.0 pwg/mL, K6 R R 1.5 pg/mL; T
X M5 W IR % ¥ (square wave voltammetry,
SWV) Il 5 B, £ P e 7 ik 2 3.5 pg/mL, £ i BR 3k
0.8 pg/mL. %43 E il 8 A 0 i £ i R 4N R 2 B e
W B Myo 1E R #54 , Bl J5 L 2R A 48 24 2 2R 1 (AP)
R E R B G R K BRI, NTTER &9
FIE N T 5 Myo 25 [a] 45 #4) Rl HL 27 45 P 1 4h Y B
R A5 I, 2% ST AR K S T 2R B X Myo RAF
B fE

Piloto %73l i H o1 5 Ak il & T MIP &
i 1Y & 7 A (MIP-modified quantum dots, MIP-
QDs) , 33 T Myo 5 MIP-QDs 454 5| #2214 K
AP G: B T — Rl F T Myo K0 4 5 R fi e e fg
RS L ZAE AR AE 5.06X107%~9.5x107"" mol/L i [
PSR B 2 e N, R BRI & 7.6x1077
mol/L. F il % iy MIP-QDs 7£ 7K ¥ & 43 81 A
o ok B0, BB A A2 4% i v 6 5 A 6 Myo 2 81
Hh R B R 4 A A i BE S AT AR IS 0 L
FEBE I PR I S0 09 Myo W . FaR#Fss £, 40+
EIB AR Ak Myo 1 i R SR #2557 1 A 2GR 12
1.3 ANER ¥ &g

JUL TR % i 2 — Fh = 5 Ak o A oG R K
fit} , [ T/ (4 CK-MB ., CK-MM) Y ¥ Il % ACS
Fymmizk B EEE X, A0 K
Wi f5 3~8 h, CK W& i B g 24 F+ 1=, T 10~36 h 5 %
WA, 38 A 3~4 HRE FIEH KR, dEAE ok,
T MIPs (1) CK £ il fF 57 B 45 & 35 0k i, B A 3
Tt 7y R3] A T A % B R A R M R )2
i, Chen %L K4k CK-MM Jy#ibi , i it i
W5 43 A 0 8 HF e A R B AR & R IR & U BE-400-
B P 4% TR T (PEG400DMA) 1E g 22 B 31 L Y 4k
P TR (MAA)E Sy Dy il B4R, 1) FH A4 ik 70 320 75
#& X CK-MM H A7 = 3% 1 1 (% MIPs. i 1o fiff B¢
o P2 R BRI 5 3k o W o R PR AT R AT AR
/N 1% MIP Xf CK-MM 1 fiz K 45 & %5 2 0 (2.05+

0.07) x10™" mol/em?, H.7£ & 7% A i ¥ 3 5t 475 £4
Fext B AR IR A B RESEUN . 2E— 0 R B, A
AVES B9 CK-MM R — 2% 454 B & B 38 , H. 5 MIPs
(25 4 RE 1 I W R AIG o %5 BEIESE T MIPs Xt 2 1
i = B AR RN EE ) O R R TS
U 4 43 B3I B AR P2 4L T J AR

Tai 5570 F — 25 $ N T 0I5 26 07 B 38 5 s
LI f CK-MB i M V% 369~381 J¥ 5 7E N (14 9
Tl 2 M R A AE S B, A A1 0 B AR R T (QCMD) ot
A FE AN EE T e B E MIPs (2 AL . BIF 5T 45 R
R, AL A RE A8 52 B X CK-MB . CK-BB il CK-
MM 3 P[] T2 (0 0KG o U0, 2 b o) CK-MB A6 il (1
LVEJLH N 1~10 ng/mL, % H BR 5 0.5 ng/mL. {&
R MG R ER G IR CK-
MB 58 — RIKA N i X 38k & A T 45 = P 4 An
b, T C it 45 4 B U] DR e A X AR E o IR A A
I IE T B S 2 A B 38 B R 7E 2R TR S v TR
TR AT AT A S R RS RO BT R 1 A A% B R
PEUET AR .

Wang 1 A 557 0 5 £ A8 R 2 (0], DL
ot 3L G 2 41 (SDS) 4b 3 (1 A5 4 CK-MM #5443
+ T o BT AR AL R A IR &R T L L PEG400
DMA g 32 B L FH 3 T4 0 2 /iR (MMLA) o I fig
R UL A o BF5E R ELISA J7 ik 46 I MIP Xt
Hbs 8 A (ZEPE CK-MM) (455 7 vE 45 &, LLIEAS ER
W 3% 5 [H) B 25 4 9% % (fluorescence, FL) K i £
AR A e H A & O3 O6 AR e i N I R B
(HSA) 5 s sk 11 G(IgG) ) 4 & il — 25 16
UE MIP Xf H AR 8 1 s s R o S5 SRR, ir il &
() MIP fi5 %k 28 P CK-MM 2 38 H 08 53 09 38 5 1 fig
HENI ATk 8.66, fift B H 4N 3.25%107° mol/L.
e v A RS 56 b MIP X 48 ¥ CK-MM/ZE P HSA Al
AP CK-MM/ZE PE 1gG 1 38 £ 1% 20 51 A 96.8% Fil
98.7% , i BH % A4 AL AL RE TR 51 28 1 5 1 — 20 45 KA
fiE 38 AT S IX 4y AR RS R S5 22 5, X
— W5 R 5 F A W B I v AR T T RS A R U A At
TR EOR B

R 6 R AR R P SRS B 1) 6 A7 O e
MG S PUN B AR 28 i, f B AR ME R 1 R
FeBE TR P R, MIPs 76 CK A 4 AR o il % i
S ACS ZE W b ik W R I 4R 4L T £ oo Ak i A1
FEHE
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2 HETF MIPs iy ACS 2B RSB R HE

MIPs 4% fif H & 85 5 M IR B 6e 0y, T g 3%
PTG R 2k B P A R R E ST
ML B AS TR, 3 T MIPs [ ACS #rii ) 15 J& 7% £ 22
S RULT 324,

2.1 HBHFEESE

FL A 2 A SR S A H i R AR AR
7 5 K B F S A 55 I 3 AR O LR 7 R s
¥ 9 (point of care testing, POCT) 4% & H. A7 & %
(A o TR TR B e W H kR Ay TS
CIR &y R (D R SR A=Y R A U] )
i BELHT B F 37 ), DA T S 300 25 ) s 25 0 4 bl s
B il Zuo IR IE T T MIP (1)
cTnl B fb 2415 B o 1L Tl KR 4> F , 4B
IR AE RN DI RE AR, R b AR T
MIPs 1& i 1) H 1b 24 A5 B 2% 1% A% A8 X4 0.05~5.00
nmol/L ¥ J i Bl 9 (49 ¢Tnl 5 30 B 4F i 2% 2 1 i
¥ HUBR 2R 0.027 nmol/L, i )i B [ /N T 5 min, 3 A
T I35 BEAS b B A S Y e B

Ma %5 Sk T — Fh A A BRI ANk R & BE
WA K A 5T R A R A ARG HL Ak 2 A5 TR
T T TE= N NS REE d N O AN R
HEHL T AL % AR IR AL b AT DL H 3 YA R
R UREHLR Tl AR5 7 A 5 T
S &Rl T 5T 2 BEMm 90K 10 B9k R i1
MIPs 1& )8 2% . I AE A X cTnl 2 Bl H K 4 19 43
Mrikfg. He 25 ik —2JF & T —Fh 3T MIP () H
1k 2% & 6 (electrochemiluminescence, ECL) 1 2%
G &R, ST Tl AUJLLLZE (1 (Mb) i [ i R 4
Rl o 2 07 % ok R A 2 U e A PR B 3R THT TR AL
Sy FENERAYIE L3R Tnl; B )5 51 A 240
cTnl Hi AT fEL i) ECL 484, LSz IS S 4

Moreira %'k Myo MM, T & T —FfET
U7 A= B RE 0 H AL A 2 AR IR o i TAE T e e 4
¥ 1Rl 4 LA (Au-SPE) i 4 T4 IX % BT % 2 1k
A LN (PVC-COOH) i, Rl 1-4 £5-3-(3- H1 g
FEE TN A ) B 0 i (EDC) I N-¥2 3k 3% 301 8 1 i
(NHS) 7 {652 3, JL i[85 Myo, Bl J& L D5 %5 5
KT BE AR N, N - OB I B e (NNMBA)
EWH 7 i B RR 4% (APS) 51 & F kT B4, B &
T 3 F BP0 )22 5 B Jia R FH B R % R 25 BR S A 43 T
HIF 5% 2 3 ko L I A e 21 SN Ol i R BR AR 4 ik Xt

FEA B L FE AT T B E , Ak A BB A AR
LIEM TYEREVE M o 45 SRR W] i A% 2 i BB
5 5 Myo 7E 0.85~4.26 pg/mL U Fl N 5 M B T8
2Rk e B, K H PR A 2.25 we/mL, SWV B 5 5
Myo Jifi 2 ¥ JE 1E 1.1~2.98 pg/mL 5 [ 4t 36 3
AMEXFR . TnT A4 107E HE H (BSA) Fl CK-MB Xt
AR A I TR 2253 008 7% . 11%.2% , K W] H B
AR EEN,EHE T AW D Myo iR #
i A5 o

AN, S BEAIC MIPs % B 25 14 44 2 i AR I 41 9
B B4 f T 6 V0 L, Sadeghi %55V MY DL 41 i £
% c(Cyt )N BB, AU 4% B 5t H AR 5 4l
L i) eTnl. AT Bh 43 F 4T 2 143 F 8 ) 4140,
Ak T TR SR A0 R — e 5 AR X B AR R H 2 (A
1) AF B AR FH A A5 B 45 5 A, o T 2 i A2 R A 4
T MIPs U B . SEE SR Rk R AR S
GrvE E AR IR S AR Z kb ARk e T
XF Tl Y48 2 ok I, HAS 1 BR AT 35 107" mol/L.
%W AN e A B AR OB i 43 1 5 AR 42
HE T LR, IR UE T TS B 7 ik AE MIPs &
o AT AT S A R .

2.2 HFMERIHE

G AR IR BE R TR 9 9 728 1k Can i 2 Dk
Ko R ) dE A7 AR A AW, BB Bt Tk
S LTSI A I AR R, 0 EE T T A AR AR R
R AR BRI
22,1 X WH B F HA (SERS) 7 & #

SERS £ AR FI H 4 VH 45 5t 4 @ 40 oKk FURL ) R
T R R N g VAN B 7 e U E LR R
SR 10°~10" A%, B Pl ey 22 B R S 1k i A g
$e SR ) A A Bal VIR R T — R IET
Au@Ag W4 J& B 50 94 K UKL Y MIPs-SERS 4 [ it
R A& L AL R F ] Au@Ag B 7 45 H 7R Y
SR BT 37 16 R SR VT, 45 A MIPs X Tl (455 5 iR
SIBE T, ATAE 15 min P58 O eTnd @946, 46 H R
i % 0.09 ng/mL, 3 1 By L = F¢AiE H5 SO0 A $50HEBR
T Myo .CK-MB 4§ A7 8 (1 19 28 L4k
222 xWHEH FEREIR(SPR)# & #

SPR & — B F] FH G 7E AN [F] A Jo o 7™ A 3 3 %
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Fig.2 Scheme of the label-free detection of cardiac biomarkers by microfluidic electrochemical biosensors
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Table 1 Application of molecularly imprinted polymers in detecting acute myocardial infarction myocardial biomarkers

ACS Template Functional Imprinting Detection

Li Ref.
marker molecule monomer method methods Inear ranges ¢
cTnl  cTnl OAP electropolymerization DPV 0.0500-5.00 nmol/L [47]
AYATEPHAK, 1A hotopol izati
photopolymerization MALDIL
NITEIADLTQK, TOF-MS N.D. [27]
NIDALSGMEGR )
Pseudotemplate of  0-PD electropolymerization DPV 4.20%10"-3.00%10"" moV/L '51]
Cytochrome ¢
CISASRKLQLK 2-AP electropolymerization SWV 1.00-10.0 pg/mL [71]
ALSGMEGRKKKFES AAM, MAA, free radical initiated EC- EC:1.00x1072-1.00x10 *ng/mL; [72]
MBA, NIPAAm  polymerization colorimetry  colorimetry: 1.00x107~1.00x10°ng/mL
ISASRKLQLK NIPAAm, MBA, free radical initiated
APM, TBAm, precipitation polym- SPR 0.780-50.0 ng/mL [73]
MAE, RB-TC erization
ALSGMEGRKKKFES MAA, DMAm free radical initiated
L. SERS 0.001-100 ng/mL [74]
polymerization
Myo Myo AAM bulk free radical po-
L. FL 0.304-571 pg/mL [33]
lymerization
Myo AAM free radical in-sit EIS:0.852-4.26 pg/mL;
y calm-situ EIS, SWV He [50]
polymerization SWV:1.10-2.98 pg/mL
M AP lect 1 izati EIS:4.00-53.3 pg/mL;
yo electropolymerization EIS. SWV pg/m [32]
SWV:0.0530-53.3 pg/mL
CK tural CK-MM MAA f dical initiated
natura ree radical imtiate ELISA 0.350-3.50 pmol/L [35]
polymerization
SDS, denatured CK- MMA free radical initiated
L. ELISA, FL 0.350-3.50 pmol/L [37]
MM polymerization

OAP: o-aminophenol; IA: itaconic acid; AAM: acrylamide; MBA: N, N'-methylenebisacrylamide; NIPAAm: N-isopropylacrylamide;
APM: N-(3-aminopropyl) methacrylamide hydrochloride; TBAm: N-tert-butylacrylamide; MAE: methacryloyloxyethyl; RB-TC: rhoda-
mine B thiocarbamoyl; DMAm: dimethylaminoethyl methacrylate; SPR: surface plasmon resonance; FL: fluorescence spectroscopy;
EIS: electrochemical impedance spectroscopy; N.D.: not detected.
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BUEME IR SRS R SE SR AL B & A BN EE SEIT R R E . B
R RRART A AR IS A R AE T ST AR 0, AT Bh AL RS 2 2 00 A B s B R 3 AiE B Y 9
ACS A2 W b B A AR 3 . SR, 1% H A H Vi AR, R FH IR B 2% S #g  MIPs 4 il 000 A% A, 2
AT T I 22 300 Bk R - 7E A DU R o0 LR A P i i AT SR 3l (%) MIPs 1% 8% 4% ) 8 681k 7 ) &, It 4
e E — B 3R T ROE AR R O RRARA R s R AL BRI R T 3% B X B R T A A BN
FEE ZFEARIE T h S B WAR B 4> F IS RS ACS (1 51938 W RA 7 5 W 7= AR 5 S I 3 0T 4
PERIAT A IR, 5l s e MIPs B35 G FHB AT SR RIRE T %, M2  AERAS
o A DA D 38 O 5 e A, 0 WLER 75 9 1 S B A FiE T MIPs 75 ACS % %4 S 3 (1 90 A 3 Jie |, I Xt
G FARAE B E AR A% B 5t BRI T MIPs (9 il % 24 H R ok K R 7 1) 5 T A Bk R R AT T @B . MIPs
RE P 0T MIPs £ AR /Y il Ak o 2 4k L R B R EL A, ACS J% Hifth 3% 12 Wi 4%
et by il 2 G — W B RIARHE S g B A SR A TR R B B — S B T 8
e IR R . Aok, HEsh MIPs 4 R (1 % e 7 M W AR I A
Z )5 W& T — O | A T2 5 R R T, _
LU THHE B OF BT WA 55— 7 6 K MIPs S 20 Xk
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