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Fabrication and Application of Molecularly Imprinted
Polymer-Based Sensors
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Biosensors have been used extensively in diagnostics, medicine, environmental monitoring and food
processes. Various biological molecules such as antibodies and enzymes, which are capable of
recognizing a specific target molecule, can be used as the biorecognition elements in biosensors.
However, the cost and inactivation under harsh environments such as high pH and high temperature
hamper the use of macrobiomolecules. In addition, it is difficult to find suitable enzymes or
receptors that are able to recognize certain target analytes. Molecularly imprinted polymers (MIPs)
are highly cross-linked synthetic polymers, which can be obtained from the innovative technique of
molecular imprinting technique. MIPs have many advantages, including stability under harsh
environment, the simplicity of their preparation and can be used as alternatives for enzymes and
antibodies. In recent years, MIPs have received much attention on applications to sensor design, the
separation of drugs and chiral compounds and catalysis. In this text, the principles of MIPs
preparation will be introduced. The MIP-based sensors can be classified as optical sensors,
electrochemical sensors and mass-sensitive sensors. In addition, the fabrication and application of
molecularly imprinted polymer-based sensors will be presented and discussed.
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53 FHRENFELfT (molecularly imprinted technology,
MIT) & —FEHHIEAEY)IE N AR AT SR B A P
R EVIE R IR - IR 253 THAVES
5 T8H—dmrk ] WIBHTR - AR SRRL > I8 —[FlE
GG - P SRR ke U
RIS ISR B RIFPRsRE ST - Hrhsg
RET TR FLR B T B ARY) - B2 B EAIZKE
Heak EAEIRIpeL - IR > iR TR ST
(molecularly imprinted polymer, MIP) © [ 53T $hEN
TR BT IRNAEREAEVIRE R (biological
processes) CEERE S JAML [P —PuR ] WIRIGR -
FEHF R ERE - BEEEYCBENE
R —H7 A B HIEY) (target molecules) FH[EA/]N ~
TR BACERTHRE M Al & AR H AP o A -
SFEE ST RILLE S TR (particle) B2
=53 T (membrane) » ¥ HE G FEHEEHES
ZHARITT (affinity) SOEERME 5 FHE - HRNHBRIE
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itk EAREATROERSE [ (EfE SR - S
Rl P ) HETTHRIE
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1. B FHEE P 7R in R [RIE

3R ENE S T RIS R F B RS AR 5 T
(template) ~ ‘EHEMEEH#E (functional monomer) ~ A2
i (cross linker) SZEEAEF (initiator) PUES 5T S
T IR Y EGE ) (surrogate) » 43
FR/INEIB /NG T (QNEEY) - REFRRITEY) -
kL&) BIASF GORERL - EEE) 0
2 HEIEI RS TS TA SIS > K —#%
LVINGF R - BHEMEEHRS (functional monomer)
HERE » WHBEAREMIEIR T AL RS EREE
R gEAEREIANE S AL ERE - S - B -
BT H BRG] o BERCEELZREIE
EHDHEEEREERAKREE [ BREltEEEE — &
Wi+ 1 BEY » —iEEEE ethylene glycol
dimethacrylate (EGDMA) #[I divinylbenzene (DVB) >
SRR U A I i e By AT B -
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i Ry R 8 5oy YA R - DABE I RE AE 2 #H
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B HIPRARERY B RETE RS — BARESY) - It
HHVEBIR R R E T - — i F AR R &
{/i (chloroform) » il 25 & SR B S HE - AL
AEIE At 2 R -

TER G EF - BAER (initiator) tHE—{EAAT
SRR o RE B EAE TR AE > w5
BB EFEEEME T - —REEERE
2 2-azobisisobutyronitrile (AIBN) F[I azobisdivaleronitrile
(ABDV) - {R#E BB RO B BRI A -
& 2 Ry THRENE S TG ECEBE " » SRR 1
EAE VYA - (1) RFRETE BRI 7>+ 1F
BHEIFIE &5 5 (2) Bl ES F L IReEE
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ST B SR RS EET ST

2. }RENA =
S FRENE PR E A 3 R E SR
(covalent imprinting) ~ FEIAEFHFHE] (non-covalent

imprinting) P EH#AEIHED (semi-covalent
imprinting) =FER1E » & 1 KRN EFRED T ZAIE TR
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(3-chloro-1,2-propanediol, 3- MCPD)"? © 3--1,2-F4
g R TR SEALMEZE (post-testicular anti-
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2. BEBINIRE N T

3. ®EYEEHEEEH (photobleaching)
TR

1. # BRI - EllS FHRETE S
TR E RO

B | 2 FEEEHEEN (electro-activity)

3. B TRININE T EIEY)E (electron

5.0 AR o T Fo R AR e H Gt F AR R R
BT a T AN BRI B FEE -

2. JEHERIRED

FEIEHIAED T S @ IR E S A A
A% EREE S (hydrogen bonding) ~ Fi/KI4E(E
Ff1 71 (hydrophobic interaction) K & & 1 H
(electrostatic interaction) Z£**" o HFEE b H AW
Z g o IR AT R ) e i 8BS R A
5y RIERRF NS5 ~ ol - (HEER STz
TER w5 - RIS A RE S 2 B 2 B S IR iR L RV E
TIZ MERE R o T HREN S T 2 B - FHR Ik
WL R > R AR ZGER LR - RIHEAE B AT E A
o RERSTHIURHFEEIER TR T -

FERLEFI S FHRENS ST MERERERR
SrBER ARG B R B SRR R R EEY) (Hi
Z# (drug delivery systems, DDS) §17 » il
sulfasalaszine &7 H AR MEASIE ~ wlE=UE
(Crohn’s disease) KAGHHEZERIEEY) - (HEARKES
WA B SEF ML (methacrylic
acid) BEREMEBEEE - DI _HENMHERE
(ethylene glycol dimethacrylate) f sulfasalazine 55758
W S fitl 0+ R DR & S FE e S s 1F
73 > WIRE sulfasalaszine JHENFREREL S0+ | - FA]
FA#hENE 53+ b COOH EREEALANA] pH (HIRHiHE
TEFER N RIS RR N EEY) - tH5E Bk AL S5 +1F pH
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mediator)
1 AEHEIRYERER R 2R B 1 B ISV SRS 1R » &
Fr 2 A RO

HE | 2. /HEBEM
3. EEERR [Pl — PR B2 AR
B

Fo 1 (IBEEEE ) BIKETEH o HIRE sulfasalazine
HEAEHY COOH B REESINZ A #ME 1L - ArLADEE
1 sulfasalazine E5% 45 > {HE pH Ky 6.8 IFf (15#E
5% » &1 AY COOH B RER MMt 11 - itk
H Y S R e T ZENARAIRER - 38
THEIE S TIERREEY EHE > 2 —EHEEBEE7E
TR -

= 2 FHRESSFER - LRIz

— T ENE T E A RGHI#s_EAGH
FHEIEAA (transducer) Z A > 53 B HEE ~ B
(LB R E B =5 2 2 B AR =R
PERELRS o

1. 2

TECEEE F - BEARH AT A 2 ER5 5
R (B E R R A AR S E s e
(A3 T A TR AR M ™ o 18 5 Ryl o>
TS E S T E LR » EeEn T
ENE TN A BE A& e E - & —
BRI [H S S Bl o1 BIAT ERRE Y E 5 ERY 58
J& > Piletsky % A\ i FHIL i > A% triazine




RS T ZH\ B ke ST % 3.
1. {HHIEEE © 0.1—10 ug/mL 13 B SRR 7 M BR T 3%, M AR A
Morphine BimatmE | 2. (EEER ¢ 0.05 pg/mL 27 T B TR 0 T AL

3. [ IEIRFE] 24 /N

Borl B A FR MY .

l-hydroxypyrene | fEER(RZEE | 1 AM{HMAIEERE : 01— 1 mM

(PAH (7)) | Z=UIRBUR L% | 2. (ERTBORGEA

28

Clenbuterol ARMRE AR 2. RFERSRS © 45 5

1. AJ{EHIEIE © 0.004—25 mM

29

EAEBIN >+ DL 5-(4,6-dichlorotriazine-2-yl)
aminofluorescein Ry CARFYIE - HARNIRYHE
BATLIES] 107 —107 M > I H B RIFAEE
M BRI Ry T B Y IR R

AR B S FhEE S TR R
TRyl RURGHIERRAE (sensor array) » HEAFF L,
RFREHEANE HIEYH Tl & T E e R —
T EGEM b DU ERES BURORIES - AR
ElE s MR B R I ER T
HENE S BRI (dye displacement)
H5 - BTR] DME IR R [RIRIEHSR - #5 DAEE R 5317
Y) - Greene % N\ i F It 5 38 HH LL ea R i 37
ARGl - HAH e #5 & R T
ENE 1 2 benzofurazan = {E4YH > {HFHE
R B 53 H71% (linear discriminant analysis, LDA) >
A]ASEAS HEth o W CdE s B IEIE L& Y) - [y
Rl gs AR A ERTE - HEZRIRGRTEEAR
ERYERIFETCH: - 15 FHhENEDT AT DA B s
B N RIRVHEEEOTHE o R4 ] e R BEPRE] -

2. ELE2EHA

i AL AT AR EADAGIR - B AL
HENLAEZRIEE - KL T IE
FEELEAE YR Zs_EAIFERIIHZE 2 2AHE KR
iR o KA B E RElE B S T AR
AR EA LA SRS - R ER 43 s PN M i B
WNIHENEST - EREGS TS PR
FETEZAH (miscellaneous system)®” » H BT AERS
e BA N MR E B LA H B Re T B
THHERS - DSUEELERME - kT
EliE T BUREHY 22 B N AT e - — R Rk 43
eSS FIEERRER AR » 55— JER 2R

SRR BB G R - % 3 Pk AR
PIMEER AL B LG EA 53 PR ENE T B BN A 3
{LERRGHIER » 3% 4 ARV B Z G E AL 40
ElE 4T HEE A B LIRS - ERE ST
53 HERIARBRIA T AN » (B P L 7R RS
RAR5EER - HEHZEEYE LIGRESR
EE AR - = 5 RIEHERG TS
TR BRI AR B LR R - BERFIEAME
FEIE MR R LA N B B A 2 B A
% (self-assembled monolayers) S AIE — EEEE (sol-
gels) %5 > IR EMHEE S FHEEE A BT+
HEAIRE ST » R AT B A B R R I BEY
TR ERESOR RS R DU B+ - Bk
W fy e — TR EIF » # HR ELR KA
1 A LA BRI CE A S T B R % 2 5
1K (B E R LB AR RS AR A Bk S » P A
AR ED R T Z FR e - B TR e R 7+
HY[RIRF S SR ENAS RO EE o MAEAIE — BHiER
A BT AR ER S S BRE 2 R+ - i
B R IFHIIREN SR - BB E KR 8 bk
(TiO,) » &I FHhENE /7 F g aH — MR
RIS THRENE T -

TR LS - B R R AR A R
TEERRZE - EREREERE - B 6 HiHEMASTh
ENE s TR LR 2 = AR ™ > B
K> — RSN TR B—E TR
SLURARM 2 » BB ARSI B R i
V) (RTEEENR) SEHEFYE (HEERE) - fi
BT & TS Tl & B LA K IR
i (NOy) BU& &™) > SR E A 468 3 T
fiir - #& o= A A 15400 barbituric acid BE =
B BRI 3 TR 2R -
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e 74 B K, T
W T 468 &4 T A

Koy BILEBRE A

= R 4 . ... .
=R H atrazine, sialicic acid

AR RRE SRR
: . 1. {EHI%EE : 0.01—0.50 mg/L
=5 E
AtraZlne EQJZEFJ_‘;E 2. ﬂ{%ﬁ%w@{ﬂ 30
L-phenylalanine, anilide, 1. {EHIEEE © 150 uM
6-amino- | -propyluracil, EEA 2. RJERFRY ¢ 30 476 31

Atrazine

1. {EHIEE : 5—100 nM

2. Al gt /N E A

3. I FE R I REE R R AN [El
A 6—15 438405

32

Desmetryn

{EHIEE  1—7 mM

[ FERSRT © 5 435 33

Creatinine

T AT E
HNEA - JIER ~ IR
HEE R XE

1.
2.
1. {EHIEE © 10— 600 mM
2.
3 34

Vanillylmandelic acid

1. AJ{EHIEE © 0.1—1.5 mM

ERIRERESE | ) Srovenn: o o »

. EEMHA

FEEEEHTH - & HH RIS EAES R
o AL e RS (quartz crystal microblance,
QCM) - EHas il —EEE R - &%
EETEHE - (B ERM Tt A — (L E
55 > R AT DAFE Ao L BE R 2 R 2] BB BE - A
o EE O RE NS - QEsE R B RS
T - QCM BTS2 e P It i 2 AR ) ORI R
TEAE R EEE A —IREEY (oscillating
electric field) » {5 &t P T K] Ry 52 78 JRR R4 7 A —
PR - B AR R E R o R
[l E AR AP - OB E SRE R LAV E B
BIRE - ISR E AR R R DA 2R Ry
EHEERIEECCENTE - QCM TNFEEFHEH
{EEEER YIRS EIENGR - T2 #E RIS R
T E R R EASERE > ol EH 107 5T

CUrRyE (L > HEEDR K m] B g il (&
Bl o

e e i E RS A R ED R - R B —
st 53 BRI A - — BT HREDE s ARk E L
£ QCM EMIERE - SR E eI R B
HETRE - DA EECRE R A LLETE DI
[« Malitesta % A & i B2 & e 47 -
Al& QCM Hfi sk E M MMARRE R, - 5T
FH & R 5543~ ortho-phenylenediamine
HREME S - EENEEEM FEESTIEE S
TR - AR E AR R R R G N
HANH AL AL AS S IR S AT S - FrLUS R E &
LR > K QCM SR L B G FEE TN AR
PERER R Z BT ARG - (EEEE AR 100
mM [Kf > FHRPEREL AL T RIARAT - (RILSRRANE
L o — AR R R 0 S &P Y

5. R+ AR RIRE SR
ERERE> T SHH THBE & - Bl L. IR - 5.0 x 10‘5—9.5M -
By T L RA B R B mE - ’ 2 AEHIER 2+ 1)x 10° M
Phenylalanine BAE 1. {EHI#E : 0.5—8 mg/mL 36
Nitrobenzene | fEER{RZE | 1 (EHEE : 001—1M 37
s EHIEE 01—
oo | BEE |} lang ovsam |
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e
AR Rk
— T
\ BEaE =5 =
AFBNBEDF x +
BENNE —
*
e \ ) \*f*} DI AR
*EBTE g%er
WS R THEE
TR RED T
ER [77§Q>
NREERBVZEE
L———J iii || oesmmm
el 2 R E= A
gFoRAEuERE | | O AR

B 6.1 5 Fia & o T2 T2 B B ey gl o

ik o RleRE M &L 5= BIRE
G2 FlE e C FTEYIRYRE - M Malitesta Ft
B LR FHRENE - ROHES - (EHIRE A2 A
iy C ~ fi#ZJH] (paracetamol) J% cysteine FYsZ2E - &
B FEAE AR S ERIERE RN - BUR0
ElE - FAHEE S S AP RIS - 5%
6 Ry NIRRT E AT i B E R AL 0
EE T ROHIZR Y RLRE -

AR - AT FIRETE T ROHR
IR AT ILR (surface plasmon resonance, SPR)
VB R aRERes " - REER IR — R
SIFREACH EE 'R L Bilr - fEqLFrRRESE L
SFRETESFEE - EEEYES RIS T
REBERREMAER  HREENSEGHEET
BB TR (RERHER 52 » IR A L R ER BT A] DA
RGNS R FREEYZE - BARE
BBy ~ 5 s T RIIRHE I (B -

MM~ EERZHEFIRRER

7 TIRETE T E R RIS B B R
ZHIPRFIRI PR, - BIANELRIRAIEE SAARLLE - 0T
hElE DT EABRERNERE - HFEEHE s
Al AERDOEEH - BRI TE TSR
{LEEH L - RIFEAERRMi a7 TR RE
5 o TR > BRI REIS BRI R
EASRANRESX B MR - AR
BEFEAIRIE - ORIE R EERSRR - B
R AT AEY) TR AT (AndE R - bR
ER RS EESESH AR EEENLEYE)
& T HRENB iR T8 HE (5 YRR 11T
TRER - AR EE ALY B R 4%
W AR BB R AR A AR S -

FEARACH RO ~ BRI S0 0 TIRENE 7D
TV T EER TR - FESIALTHRED
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%6 AR T RIRE TR
T B AR 5 T H#H 5 % o 1. £ B Y& 20—250 nmol K » BISERE ML 2R
Sialic acid S 7 i
HEBERFL S T ARTERAIR
N ol e g s 1. B H s
B 5 o T B OA R 8y 3 = . .
AE = AT | 2 8 % S-propranol 2. (EHIRRIRE, 50 aM 42
Ag ° Soronranc] 1. RS R/ INA— 4 6 .
prop 2. BEER 038 mM [ A% ERE
tndole-3-acetic acid | £ B Y= 10— 200 nmol R - BASERA B L 21T ”
HRPERA LR
il 1. F P B =5 20 mM -
ose 2. 7£100 mM HF e S A
L elutamic acid 1. R EIE R 10—20 mM e
& 2.1 pH {8 1.7 REEA 2121
Toluene. pxvlene | L BVEBIS T BB TRENSE 46
- PXy 2. ¥ B I 2 P
L-tryptophan 1. {E IR Ry 8.8 uM 47

ST RS AR R o [ —E b E
Fr b S (EEBIE R ES T TR 5 0 H B e
MR HIMGRIR > (H AT ORISR S E Y
B/ ATV E R m R R - QLR
ATHEMS R ARAY LB FGEITRIEREN TIE - BN
S TR E D T ROER AR B ANdCEE R
ELEAER ~ ISR R e A - R HR D
THhENE D T AV G E AR T (F -

T HRENES T HAT R PR g - SR
BREH #2200 S B T3 A 1 AL hI 5E S I
t o FREARAHI A 73 5 EN T BB R 5t
% - LM ERAEYRGAE R R 2 548 H < ABIF
Hy o
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