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A Review on the Application of Molecularly Imprinted Polymers in the Detection of Pollutants: A
Case Study of Optical Sensors

Nargess Yousefi Limaee™, Shohre Rouhani?
1- Department of Environmental Research, Institute for Color Science and Technology, Tehran, Iran
2- a) Department of Organic Colorants, b) Center of Excellence for Color Science and Technology (CECST), Institute for Color Science
and Technology, Tehran, Iran

Abstract

Optical sensors and biosensors have the great potential to detect metal cations, anions, organic dyes, drugs, pesticides and other
contaminants. These sensors are considered for their easy preparation, fast sensing, high sensitivity and selectivity, as well as naked eye
detection. Optical sensors are divided into two categories of colorimetric and fluorescent sensors. In this regard, molecularly imprinted
polymers, indicators, nanomaterials (metal nanoparticles, metal oxides, quantum dots) and etc. are used for the designation of optical
sensors. The fabrication of MIP-based optical sensors is one of the considerable methods for the preparation of optical sensors. This
method, known as the molecular lock-key method, for creating molecularly imprinted polymers (MIPs) which are complement to
template molecules in shape, size, and functional groups. These materials are similar to biological systems in structure and application
that result from the copolymerization of functional monomers and crosslinkers in the presence of the target molecule. These polymers are
used for the detection, separation and removal of trace amount of various contaminants in complex substrates. For the preparation of MIP-
based sensors, fluorescent functional monomers and dyes including coumarins, xanthenes, naphthalimides, carbazoles, boron
dipyrromethenes, azo dyes, schiff bases and etc. are used. Therefore, in this study, various applications of MIPs including environmental,
pharmaceutical and medical usage through separation, biomimetic assays, sustained delivery and release, new application areas and
specially, optical sensors (synthesis process and its mechanism), will be expressed. In addition, recent developments and commercialization of
MIPs and MIP based sensors, will be discussed as well as the introduction of some active companies in this field.

Keywords
Molecularly imprinted polymer, Optical sensor, Dyes, detection.
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2 Molecularly Imprinted Solid Phase Extraction (MISPE)
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*AnHEMA: (2-hydroxyethyl anthrancene-9-carboxylate) methacrylate. F1: 4-dimethylamino-N-allylnaphthalimide; F2: 4-piperazinyl-N-allylnaphthalile

oy @l b X gil o, Slos 5 olgs @SS jakay idged Carogs
S0 IVVFl ams 3 e lans Lo g pH poliie 08 L (g pgSlS
S agi s o |y 5 (L Sen 5 )15 S0 slasllas
5o Rlr rerh Soanly  Ges et Wl et Gl )8
63933 Lo el plgie 4 PH g oo 5l 5 )0 45 Widges dgs sl
=Y Gammed e elg> b alises Jole (slo jagige 5l g dinges oslail
o= any Salislt’ sl Sliniis g sl SSgpailiny-gigal Jish ST

INAL s 5 solial pH @ ol Jolge

Sla sl 4ol 1o (w5 sl S i -F-Y
SN

g i Ol 4 o 4y (i Sy gl S gn 5 b S
sboapm proris 6l (@Yb il (oot Zug) 9 Vb Sl
Lo 7S dogntis n daiSile dag ls o JT I35, Slse dagseil vs 388
Ll )3 5l 5l S35 slo Sws angs jslae 4 dils 0508 5
30,5 (oo o3liil el sl il 5 o yacly cgums 55 DS 5 o soslsS
s 6l anyz (D 6L pez aly o S ol Joe Sg5le oS
9 08,5 -0 Lo AiSen i il )58 ol (igel S 5 b
08 S 0,8 a L [NV ] s gl Siigigh sla sl
2 G ) (6l Gl (55U mlio )0 (2w Ky gl S
S O Slalllas (S g WIS 1S eke (ng 0j9>
I3 Nola slopedy aly (e ) Glo K s (oga>
Al dele o Ll Ll a4 5 0 aS sl Sgasme Hlws

@bt 6l JoSIse Solar pocdy (Al)Sen g g Y- F Lo )
JESely (s rashma sl caalllas () )3 asged (b (b )90
£

ol sl 25 Wlgi g0 ligilges STg,508 5y — (ol eSS JSCt5
a3be 51 ) JListl SizssS il )b 51 1) il )5l (61555, o0l
gels 4 e 4 ales s Slisilyw LSy 56 4 1SS,
ol L Sbgdlg (LSTgy08 5 (Bgals 003l 9 095 ge uiliyold
Sele ey a5 a0l s mlas ols saolidl g, S gy @y08
OLSTlsyslen an s (YL 625 J18; 00 as (JoSUse
Olys @yt o (J il jsls LS 5 ogdle il oo Lls Slgdlg
1 55 (ooolsS LA g e LS 4 (8l 6l JUSKes polie
Dg s )L a JeSge Kolr slayerdy arly ol jsls slo S
ST Sl gl i s S 15 05,5
st L 09 Sl JUal SN L il 5l (Bgals (bl 2 (Bglsig s
B JsSse Slie 4 J989 i 65 by 4 (JoNVge Kolar (sla oy
Gk | OMIP@QDS) oyl yshs pool S oogiilsS Llis L o5 e gias

Aidges dapd gy 00lBl plo 4y 5 - Juw a8
b X 5l ;K50 laiws pH @ ol slo K (398 0)ls0 3 0gdle
PH Ll a5 65645 rosu¥T Sglie cunle 4 axg5 b a5 sl e
2 as S g0 Slallhe Sty [NV asl o ax g 8590 Jlon
a e Jsse Solr lajerk aly S ysls slo S ogas
P o el Glo S agd jolaie a2l oo Sguxe Lo PH
oS ol lale (sloog 5L SlanS 52 )5 sl (sloog 5 (g5l (sl pordy
PLGEIWRE VI JCRUTRVIPRCPW AP 0 PR OWE SWTWE S o IRGH UUE T Y
So 0y OgSen Wl ee & b oxder JB slaes S (55l (s ey
(il en 5 S e glandllas jo 050 co ooyl 0080 b aaay ol pH
il = JeNse Sla ek 4l o (il jols S sil
L ol sringinss 9 olis)e 4o Juled pulul p (u9 858

V¥4 /OF-FA [F o jlack /1 + o /&0y sLida jo Giladlos cals ds s




69 Bl T Aud (5390 Axllas L0 3k VT abwlivh )3 (J9ge HTals S yorks 33U 3 509 20

Jlo

e iz b a3l 3Tl 5 w00 (i 1y 5036 o 51 (e
oL iy G5 linleslenl 2 odle alb oo (plolid JB 5
b alio 5 (1T & cond o S50 Sle Sgish (s park whid o o
00 lallas 1o 0 o Jar ot s da 1S Gile Lo
Dl 2 Pn RNl sk SV Jlo o LISes g 0 et
O3 oAt sln ()5 OpSTT-) e A S 0 -F
63 Jodome )3 Vi) sl eSS e 5 )5S 3505 kS e
Ol )liteS = e (2 oSS i3 o0 JoSi5 LS 9y St
Gkl eaiS GlaSit pegSge Glyie a4 DL ST 60 oSS
DYYT @ JS) ab JSa5 gy gl iz rocly

P sl o (S S S e 5 Sleee YN0 Jlo o
2 5zl polie jo Juilysl Gldg G sy S SRlr g edy D13
lags Bl 5 Bis wogal (b amacen of glaaises
g 9=b plodl ange bl o5 o wud S Sola pedy Sl oslinal b Juil ol
DIV ¢ JS8) 39 i it 0 ) 5 wdl> 5,

(=

JsSge 9 5> SO STe (53 J5SlS ol 5 Sk S el e 5
l_g 030 J..)}u ‘;5_5.1}47 )i:b )o..lJ 5Jo.c B A oolaw! U:.S)}A 55.”
opoe o ool )|, 8 [FE(CN)g]* g Fe™ Ly lsxe L olad 10 c0pudyg0
bl el Fe™ a Fe™ g oas anST o800 SgidY 09,8 i
9 s Sy @ edyge bond Wi Jolge Kilor secly s o
l_g 9 05_...5‘5_.0 ools Comns [Fe(CN)6]3- 9 Fe2+ ) P L as AAT)O

Dyl aslo obs) BB 3ye (orimnich
Loy 4l o1y oyl sT oY A Jlw o N ] il Lsien 5 '
sl glal> o (g, S L oS Wioged (sl J5¥5e Nylr Seish
L aib g (Bdo Jml o g a6 ol s‘_g)'l.woota—‘ Jolis as” ous
S5 Sl yerk 6398 Giln b il o )ligs Wi wnld cd ity
e Gl ESIS 5 4y el Sk SLe 4l 555 Syl
995 o= Job plod Lo, a5 ol so ol o jasiiie S5 i b a5

Ywu

20 EGDMA
+ CulND1hy
0.4 ATBN, 60 *C
O OH

oy 01MHEND, o OH
+CuF+2IN0,-
= 600
0 OH
(l

Vo0 ool b 5 @ ol 10 0 i Kl pard (o oo a2 odoly 5 od 5 0 ] 2T 5 o -0l yards jiw Solad (-0 S
DITF] A o ] dly o 2ol ks pmilonssos 5 € pocks 53, 0 e oy U gy JolsPH V0 180l ok goeclovsges PH

™~
b Sl ks og s Silr e '
pocdisl g I ppm 50 palisl e g3 [
pHY s pHY w oL o
O A
N

2 mmol MMA ¢ .
F 1 mmol VONOw, ? 2
2 mmol Br-PADAP i
100 ml Meth:ACN (1z1vA) % .
16 mmol EGDMA
100 myz ATBN
24h,65C

HCHT mol L

(2l

DVYY] ol 53358 5 o 5 s sy sl poce sy Lo sl 5l pme Sy 5 e St 395 ol aiahy (il F ISt

VP44 OY-FA /¥ 5 jlack [V + ala /&3 slids yu oiladlias sale syl

A




DVYE] 05 oo iominw o pansuis

Sl (PS5 S Sy ) Sen g Tglegantes YN Jlo o
el 5 s aallle cal 3 iges b J5Sle lulis
SB35 )18 gy 9550 Je Jlsie 4 A 50,8 SG5L ¢ s SIS, S
Slyragd 60 s 5 SO Slie (65 J5Sl5 il el Sl ST
Jsle g oauSglas Jsle (ols jogsige (s A i A
FRAFT) iy cot il ~ 2l s & JUSl (505 (5 ol
15 5L VIV Bi onds ags JsSge Kol yary o oslinl
o b anld) o pgllae (g pdnolsal puzman ol Lis Ve min
255 A S5 0008 ssalae VoYY (6l e L aline el
Fom g B oVl Gl (b b oad wign (JsSge Kl yedy
GBIz 3l ey el 3guin a5 43slon 20 oo LS 1355, JeSd g i
DYVT e g0 vt 55 4 s maly o 1555, J5SUse

P90 Kile b pouly (559U8 (55Lws b -F

55 Klr 6pskd il )8 ez &5 cenlie Jedly o8, o
3,15 3524 (55—l 4y s Scifinder jo oois cod gl Ve v o5l i)
Sl sle ek Glog s o a1 055wl a5 iS5 Slass
Ao s Ao Q—i‘ 5o o | KPR _\.:.;5‘5@ Colos ‘5]5_(.19.0
S yeudy 55l ()l 5l Baa ol 1o 00,5 oy ‘Smliﬁ.iu)"l Slabss
aS 090 iluwlaz g dal B)las o Lao—l 3y o JoSge il
- v 7 o a. - N 1 .- -

P o) Shlo s il (b eSS o sl ol Gozmen glocS 0
DAL wiogs pl8iy ogas cnl )3 (S 10 Yo g gyl LK o]
slag i)l an s e T el Blw) ST 2808 e lyze @
ooV 5l golass wals 56 ol 3ol ln |, JsSge ,Solo sl posly
Ao B850 el 2o |l &85 0 g ol slpiday (e
i3S sl a5 S Wt s Sge KLy sy
Dval sg bapecsls g S

8 Kusguoglu

* Reversible addition fragmentation chain transfer
® MIP Technologies

® POLYINTELL

7 Supelco

8 Acros (SupelMIP)

° Aspira Biosystems

oxTMB

T™MB

S, S8

A A s \—

«OH %\'{ (\‘ SV \\i {-OH
Hzoz/\t A < H,0,

GB9) o 9 Silow Swgs S 3

ol ey slalize YA Y i o DIYF] ol LSen 5 155
L iS55 sla Sl St ool 1) g2 (J9SUge
slaliad woged jiaw 5 (Ahb idlS can 55 pllid ln ISy
Ll s (ogm (gl poss 5l eslital b (JsSge Solar (5 oy
sboml anlysld cpaling (b (oled sl thds Soo mhaw 59, 2 598
39 e S G (2SS, Gialel o eolail (gl e g 250
s,y 5w oad LT sladiges

SYgame 5 (Sidly sla b o loo S b 4 A 3 o
S jdar e (Sogdl v ase AT Wjls 0I5 Sl S
Sols el sbalié 1YY Jlu o i Kan 5 SIS 05,5 oo
S0 48 Sl el ST Sllab L5, 8 olrmm 4 IS5
A J8 G i sl adglig Sae JEE Ly (rin S5y S
= 039 3eSn JoSge A J18 (e jod> pae 0 10035 eslital
4S5 aolei o Sloml OH 5 ouls Qi (55, Cu 8 D)3 5l mhaw (s,
30,5 o el b (b Jte 15 - 070 07T (geslannST s
sled oo Sl T K5y b Jgame oS

o S 6bg 390 aenSTy o STy 1A JB e ja> 0
(s S5y Fwz led ood bl S0 i 45 9980 (6 2Ny S35
M s a5 0dgdme 9 FIVA M adeis o> glls ool ags
Dol (v Jsis) aibioe A i Gep (aseids sl Voo e
Cdglio weadllyn wSed ¥ o (2 Kas g 4 VA Jlo o
o=l 5o sl plonl (JsSlse Solar yerly Lawgi 1) audg iy (57 02
Gk 3 Bk 23 9l o (55, 2 (IS5 bz pock 4 (g,
8 5 (APTES) (M (oS53l 55 e 5ol Y albosgy J5 S
e Yl 0ol (s sasise (lgis & (PTES) (Do (oS50 55
g bawgs (M (S 5 b 9 Db (SF 55 Son
S dplin (S L T gl iSen 5 (s,
Slr ey D3 $U sl asadlliy (caS 98T il 1 e im0
sanliin gemoly SLiSiepy sbol Laugs sasein K, 2ol ( JoSUse
oo (s Caz adbwg appalliy (w5938 - s 0 s S
e S oy JySlye Kl ocly b ks SUiSiey

! Sergeyeva
2 ZnFe,0,

oxTMB

T™B

F
eee

cyals J2lS

\ =z

DVTOTA 5 s miesn ) p K il o S5yl oy Lt =V U

Y

AR /O A /¥ o lach /) + ala /S0 slais 4o oladllas als 4yl




609 Bl )T Al (5390 dsllibs 0L VT bwlish »s 95990 )KL B jouls 3L 9 Go9

Jlo

-

Gan J5Sse Bl

DY PY] 50 St i 1 i) iy 5 (ol ) e VS5 Al o o b kit ey ST Sl pork: s 50 ke i ol S JSC5

i il JySlge Kl slo oy 5 oyl g sl 1, 355 35
L oS )3 o Sle 5ol cslnpocdy pliol 5 lite ol o5
)| oolas_wl lJ “.A.».l).v P9 QS )lS ULP ).w‘).w B Ls;l.o...vu L_sl.hoe)f
oLl jelate 4 @ p (aneits Giolojl slopiun docS 5 (8 il

INYT sissn o5 ez ol o 1) (S g (i slocedl

S5 A =0
Nl sbapedd el s 2k 3 3l Glacd iy wlio cnl )
S S a1 005 1 35503 b 0T 5SS slao )5 5 J5SUse
E5=250 =l emizren (L3S 18 addllas 350 (i S 5 S jsld
Ferai oy gloXwe (oohb g 4 azgi b a5 0l g8ly 05T 390
sl 1 1555, Sy gl I3, Slyn s e S5
bLE (5318 anST 5 ol 0lge 9l cutnjold ale (slayagige cind
ol (5,58 Sl S Sl (gl 008 5 I slo Slaliss s pogilss
dnwgi Oizpa 20,5 S Ll 51 S e 5l goasie slaJlis g 09 o0
9 S ol 5l el JsSge Solar slapecdy a0l 2 698 slo X
D)5 ey 03585 sleanVT o 5 lulids o (S
ol 5 5 il jload and sl K a5 wisls (lis gl
03990 5 (S Sl3A8 alaz 1 (55UsS loon VT lie yo sl
plosl Slalllas abag: 10,505 52 ¢ gy 9590 (ST (slooats¥T I rrans
3 ez BB slas jsliws | sla Sl jo ax ST as ols lis ous
G5 S S 3l 5 J5Sse Klar lajard 025 ppa>
oo Oleg g alax 5l Sladsd aiwe) ol oSy el ool Cuvny
Iy 69 sl ,Xi dr gl G ion Oladod g Sldlas a5 ol
ANl by anl 1 b S il ) omizren b o0
poy) 4 g 0b oold sy 0je> (nl po Jd slacS b g Lis jo (JsSse

VYA /OF-FA /¥ o lack /)¢ ala /&3y slids 9 eslallia sale &yl

ol Grolils romis 10 Jose Solar sloyerk 55 ogas )
s Loggail 5 Losg xSl Ly J5SUse il shoyonly plésl Jolis o]
Yo it b oKen Jo¥se Sila sloyacly SIS ads eioon
2 Sl Gl Gl 315550 a5 Logas all o S (el o
sy Jolots 3 laibul slaig, L 5 JsSlse Sl sloyocdy 4
LacS 1 5l (o8 ol cnlply abige (SS9 b adis poslyg Sl
Sl S e 5 s Kby layerdy in p 23 Sl o
KRN RER S NSOV SYUIICK SRR I SUCORPEIRE KV
SNle eeh w039y sl bon pleys 5 by sl Wag)ls (228
el oS s el oo el s gty alulis gl (J5SUse
1y sy Ol lgicsn 48 wioges )l 1) Rl gy S SKaiagSls
039 yitas (OLLdS) Sg55)L0 )3 E8 58 cplaws yois oS 5k &
F3S9e Nle slojecly anngs 2 g Sl 0l a5 YoV JLo 3 4
5l W s b ol 56 wdgi (sl el 3 ol g 5 oslical
Sy o olStils )3 (Sl 09,5 lawgs )b (sl sl &5 wllios
o 95 JgSse bl & s bsy ol sl 31 DY ] el s
Fr5ge Kol slosenly 96 NV 09 o)Ll b ansje als jglaie
5See 9 Lo VT3 ) 0 (ot 5l sl ¢ Loagl dasogs oas a5
Lo ool (il petns (225500 (rizmad § (Gl Ol 5l lapulS)|

S0l e gla S (b g bt )
b S Lt (G5l WS oSl coan] (o
28 ol lacls ol a5 59 aials> ls 1) JoSge Kol (sla ey
sl Le s il pslate cnoy S ade o)l g5 (g3l )l e

! Semorex
2 MIP diagnostics

#f




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

70

)SL“"’& 5 g o
PO slewly o a5 cazlie o508 ool 3 gz S5, oKinghy
Jﬂ"‘sﬁ k}.o..c L )in».l 9 JJJ.QJ JLQS u.\;‘waJ 44.3; )lf LY AJLQA

G. Wulff, "The use of polymers with enzyme-analogous
structures for the resolution of racemates”, Angrew. Chem. Int.
Edit. 11, 341, 1972.

T. Takagishi, I.M. Klotz, "Macromolecule-small molecule
interactions; introduction of additional binding sites in
polyethyleneimine by disulfide cross-linkages", Biopolym.
Orig. Res. Biomol. 11, 483-491, 1972.

L. Chen, S. Xu, J. Li, "Recent advances in molecular imprinting
technology: current status, challenges and highlighted
applications”, Chem. Soc. Rev. 40, 2922-2942, 2011.

Y. Cao, X. Hu, T. Zhao, Y. Mao, G. Fang, S. Wang, "A core-
shell molecularly imprinted optical sensor based on the
upconversion nanoparticles decorated with Zinc-based metal-
organic framework for selective and rapid detection of
octopamine”, Sens. Actuators B. Chem. 326, 2021.

J.W. Lowdon, H. Dilién, P. Singla, M. Peeters, T.J. Cleij, B. van
Grinsven, K. Eersels, "MIPs for commercial application in low-
cost sensors and assays — An overview of the current status quo",
Sens. Actuators B. Chem. 325, 2020.

C. Lafarge, M. Bitar, L. El Hosry, P. Cayot, E. Bou-Maroun,
"Comparison of molecularly imprinted polymers (MIP) and sol—
gel molecularly imprinted silica (MIS) for fungicide in a hydro
alcoholic solution”, Mater. Today Commun. 24 , 2020.

C. Pizan-Aquino, A. Wong, L. Avilés-Félix, S. Khan, G.
Picasso, M.D.P.T. Sotomayor, “"Evaluation of the performance
of selective M-MIP to tetracycline using electrochemical and
HPLC-UV method", Mater. Chem. Phys., 245, 2020.

G. Ciardelli, B. Cioni, C. Cristallini, N. Barbani, D. Silvestri, P.
Giusti, "Acrylic polymeric nanospheres for the release and
recognition of molecules of clinical interest", Biosens.
Bioelectron. 20 1083-1090, 2004.

H. Sanbe, J. Haginaka, "Uniformly sized molecularly imprinted
polymers for bisphenol A and beta-estradiol: retention and
molecular recognition properties in hydro-organic mobile
phases”, J. pharmaceut. biomed. 30, 1835-44, 2003.

L. Ye, P.A.G. Cormack, K. Mosbach, "Molecular imprinting on
microgel spheres”, Anal. Chim. Acta.,435, 187-196, 2001.

B. Sellergren, K.J. Shea, "Origin of peak asymmetry and the
effect of temperature on solute retention in enantiomer
separations on imprinted chiral stationary phases”, J.
Chromatogr. A. 690, 29-39, 1995.

K. Nilsson, J. Lindell, O. Norrléw, B. Sellergren, "Imprinted
polymers as antibody mimetics and new affinity gels for
selective  separations in capillary electrophoresis”, J.
Chromatogr. A. 680, 57-61, 1994.

J.-M. Lin, T. Nakagama, K. Uchiyama, T. Hobo, "Capillary
electrochromatographic separation of amino acid enantiomers
using on-column prepared molecularly imprinted polymer”, J.
pharmaceut. biomed. 15, 1351-1358, 1997.
W.M. Mullett, E.P. Lai, "Determination of theophylline in serum
by molecularly imprinted solid-phase extraction with pulsed
elution", Anal. chem. 70, 3636-3641, 1998.

C. Berggren, S. Bayoudh, D. Sherrington, K. Ensing, "Use of
molecularly imprinted solid-phase extraction for the selective
clean-up of clenbuterol from calf urine", J. Chromatogr. A. 889,
105-110, 2000.

GB9) o 9 Silow Swgs S 3

b o lo S og il 0 Jg jalate an 5990 sladlSolS » ale
205 0)lal (Sdj g Canjlasa 039> 10 J9Sge Kol (slo oy

o ald

3 o Sl B>y e Jelse aalllae (a5 e 4zl o )
5o Sladllas ale ayyi (ol - 3) O3l Slge 5l eoltal b lay
AFAA DTS A 5, slos

Sy 30 ey sl bgy 3,1,5" (3T (6,58 By wodlpde o ol e )Y
A oSy oo o Sladllas ele a5l 1K) olge g9l slacluy
AYAY Yy-f.

3. Z. Dehghani, M. Akhond, G. Absalan, "Carbon quantum dots
embedded silica molecular imprinted polymer as a novel and
sensitive fluorescent nanoprobe for reproducible enantioselective
quantification of naproxen enantiomers”, Microchem. J. 160,

2021.

4, B. Van Dorst, J. Mehta, K. Bekaert, E. Rouah-Martin, W. De
Coen, P. Dubruel, R. Blust, J. Robbens, "Recent advances in
recognition elements of food and environmental biosensors: a
review", Biosens. Bioelectron. 26, 1178-1194, 2010.

5. T. Chen, M. Shao, H. Xu, S. Zhuo, S. Liu, S.-T. Lee,
"Molecularly imprinted polymer-coated silicon nanowires for
protein specific recognition and fast separation,” J. Mater. Chem.
22, 3990-3996, 2012.

[6] I. Chianella, S. Piletsky, I. Tothill, B. Chen, A. Turner, "MIP-
based solid phase extraction cartridges combined with MIP-
based sensors for the detection of microcystin-LR", Biosens.
Bioelectron. 18, 119-127, 2003.

siel -¥) “Fi,5 Loles anllas (Ko F LS (dlog, e odle o Y

Gl p ool 4 ek wnedis VA-JJE N - gLl

oo 2,85 PH (sl S plyie 0 o 95 5 Db ST e
I APVNPA D Ky 55k 5 pole

8. L. Chen, X. Wang, W. Lu, X. Wu, J. Li, "Molecular imprinting:

perspectives and applications”, Chem. Soc. Rev. 45, 2111-2237,
2016.

3o 55 JoSge B sl oy 315" 15 st o (g i o
AP V=P8 Y () slos o Slalllas sede 4,25 MG Slge B g
10. H. Yan, K.H. Row, "Characteristic and Synthetic Approach of

Molecularly Imprinted Polymer”, Int. J Mol. Sci. 7, 155-178,

2006.

11. J.E. Lofgreen, G.A. Ozin, "Controlling morphology and porosity
to improve performance of molecularly imprinted sol—gel silica",
Chem.Soc. Rev. 43, 911-933, 2014.

12. M. Polyakov, "Adsorption properties and structure of silica gel",
Zhur. Fiz. Khim., 2, 799-805, 1931.

13. F.H. Dickey, "The preparation of specific adsorbents",
Proceedings of the National Academy of Sciences of the United
States of America, 35, 227, 1949.

14. V. Patrikeev, A. Balandin, E. Klabunovskii, J. Mardaszew, G.
Maksimova, "Selectivity of an adsorbent produced in the
presence of bacteria with respect to optical isomers", Dokl.
Akad. Nauk SSSR. 850-852, 1960.

15. G. Wulff, "Molecular imprinting in cross-linked materials with
the aid of molecular templates—a way towards artificial
antibodies”, Angewandte Chem. Int. Ed. 34, 1812-1832, 1995.

V¥4 /OF-FA [F o jlack /1 + o /&0y sLida jo Giladlos cals ds s



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

VA4 JOF-PA /¥ o jlack /4 + ala /83y (shais o ooladliae gals & ki

609 LR T A 63 )90 Anlloe (L2030 VT Hlwlivh )3 (J9Sge HKl Lo rouls S )L 360920

Jlo

imprinting techniques and application in selective depletion of
albumin from human serum", Sci. Rep. 4, 5487, 2014.
B. Demir, M.M. Lemberger, M. Panagiotopoulou, P.X. Medina
Rangel, S. Timur, T. Hirsch, B. Tse Sum Bui, J. Wegener, K.
Haupt, "Tracking Hyaluronan: Molecularly Imprinted Polymer
Coated Carbon Dots for Cancer Cell Targeting and Imaging",
ACS appl. mater. inter. 10, 3305-3313, 2018.
Y. Fuchs, O. Soppera, K. Haupt, "Photopolymerization and
photostructuring of molecularly imprinted polymers for sensor
applications--a review", Anal. Chim. Acta. 717, 7-20, 2012.
P. Rebelo, E. Costa-Rama, I. Seguro, J.G. Pacheco, H.P.A.
Nouws, M.N.D.S. Cordeiro, C. Delerue-Matos, "Molecularly
imprinted  polymer-based  electrochemical  sensors  for
environmental analysis”, Biosens. Bioelectron. 172, 112719,
2021.
S. Suriyanarayanan, P.J. Cywinski, A.J. Moro, G.J. Mohr, W.
Kutner, "Chemosensors based on molecularly imprinted
polymers", Top. curr. chem. 325, 165-265, 2012.
K. Haupt, K. Noworyta, W. Kutner, "Imprinted polymer-based
enantioselective acoustic sensor using a quartz crystal
microbalance", Anal. Commun. 36, 391-393, 1999.
Y. Hao, R. Gao, D. Liu, G. He, Y. Tang, Z. Guo, "Selective
extraction and determination of chlorogenic acid in fruit juices
using hydrophilic magnetic imprinted nanoparticles”, Food
chem. 200, 215-22, 2016.
V.K. Gupta, M.L. Yola, T. Eren, N. Atar, "Selective QCM
sensor based on atrazine imprinted polymer: Its application to
wastewater sample”, Sens. Actuators B. Chem. 218, 215-221,
2015.
V. Pichon, A. Combeés, "Selective tools for the solid-phase
extraction of Ochratoxin A from various complex samples:
immunosorbents, oligosorbents, and molecularly imprinted
polymers", Anal. Bioanal. Chem. 408(25), 6983-6999, 2016.
H. Zhao, X. Ma, Y. Li, R. Du, Z. Zhang, F. An, B. Gao,
"Selective detection of TNT using molecularly imprinted
polymer microsphere”, Desal. Water Treat. 55, 278-283, 2015.
W. Zhang, D. Duan, S. Liu, Y. Zhang, L. Leng, X. Li, N. Chen,
Y. Zhang, "Metal-organic framework-based molecularly
imprinted polymer as a high sensitive and selective hybrid for
the determination of dopamine in injections and human serum
samples"”, Biosens. Bioelectron. 118, 129-136, 2018.
P.E. Hande, A.B. Samui, P.S. Kulkarni, "Selective nanomolar
detection of mercury using coumarin based fluorescent Hg(I1)—
lon imprinted polymer"”, Sens. Actuators B. Chem. 246, 597-
605, 2017.

B. Bali Prasad, A. Kumar, R. Singh, "Synthesis of novel
monomeric  graphene quantum dots and corresponding
nanocomposite with molecularly imprinted polymer for
electrochemical detection of an anticancerous ifosfamide drug",
Biosens. Bioelectron. 94, 1-9, 2017.

K. Seiler, W. Simon, "Theoretical aspects of bulk optode
membranes”, Anal. chim. Acta,. 266(1), 73-87, 1992.

W.M. Mullett, E.P. Lai, "Determination of theophylline in serum
by molecularly imprinted solid-phase extraction with pulsed
elution", Anal. chem. 70, 3636-3641, 1998.

N.T. Greene, K.D. Shimizu, "Colorimetric molecularly
imprinted polymer sensor array using dye displacement"”, J.
Amer. Chem. Soc. 127, 5695-5700, 2005.

D.L. Rathbone, Y. Ge, "Selectivity of response in fluorescent
polymers imprinted with  N1-benzylidene pyridine-2-
carboxamidrazones”, Anal. Chim. Acta. 435, 129-136, 2001.

A. Rachkov, S. McNiven, A. El’skaya, K. Yano, 1. Karube,
"Fluorescence detection of B-estradiol using a molecularly
imprinted polymer", Anal. Chim. Acta. 405, 23-29, 2000.

J.L. Suérez-Rodriguez, M.E. Diaz-Garcia, "Flavonol fluorescent
flow-through sensing based on a molecular imprinted polymer",
Anal. Chim. Acta. 405, 67-76, 2000.

31

32.

33.

34.

35.

36.

3r.

38.

39.

40.

41.

42.

43.

44.

45

46.

47.

48.

49.

50.

51

. B. Sellergren, "Direct drug determination by selective sample
enrichment on an imprinted polymer”, Anal. chem. 66, 1578-
1582,1994.

V. Pichon, "Selective sample treatment using molecularly
imprinted polymers", J. Chromatog. A. 1152, 41-53, 2007.

Y. Hu, J. Pan, K. Zhang, H. Lian, G. Li, "Novel applications of
molecularly-imprinted polymers in sample preparation”, Trends
Analyt. Chem. 43, 37-52, 2013.

A. Martin-Esteban, "Recent molecularly imprinted polymer-
based sample preparation techniques in environmental analysis",
Trends Environ. Anal. Chem. 9, 8-14, 2016.

L. Ye, K. Haupt, "Molecularly imprinted polymers as antibody
and receptor mimics for assays, sensors and drug discovery",
Anal. bioanal. chem. 378, 1887-1897, 2004.

Z. Ding, S.A. Bligh, L. Tao, J. Quan, H. Nie, L. Zhu, X. Gong,
"Molecularly imprinted polymer based on MWCNT-QDs as
fluorescent biomimetic sensor for specific recognition of target
protein”, Mater. Sci. Eng. C. 48, 469-479, 2015.

M. Moreno-Bondi, M. Benito-Pefia, J. Urraca, G. Orellana,
"Immuno-like assays and biomimetic microchips, Molecular
Imprinting"”, Springer. 111-164, 2010.

S.A. Piletsky, E.V. Piletska, A. Bossi, K. Karim, P. Lowe, A.P.
Turner, "Substitution of antibodies and receptors with
molecularly imprinted polymers in enzyme-linked and
fluorescent assays", Biosens. Bioelectron. 16, 701-707, 2001.

M.C. Moreno-Bondi, M.E. Benito-Pena, J.L. Urraca, G.
Orellana, "Immuno-like assays and biomimetic microchips",
Top. curr. chem. 325, 111-64, 2012.

G. Vlatakis, L.I. Andersson, R. Muller, K. Mosbach, "Drug
assay using antibody mimics made by molecular imprinting",
Nature. 361, 7-645, 1993.

K. Haupt, A. Dzgoev, K. Mosbach, "Assay System for the
Herbicide 2,4-Dichlorophenoxyacetic Acid Using a Molecularly
Imprinted Polymer as an Artificial Recognition Element”, Anal.
chem. 70, 628-631, 1998.

O.C. Farokhzad, R. Langer, "Impact of Nanotechnology on Drug
Delivery", ACS Nano. 3, 16-20, 2009.

M. Esfandyari-Manesh, B. Darvishi, F.A. Ishkuh, E.
Shahmoradi, A. Mohammadi, M. Javanbakht, R. Dinarvand, F.
Atyabi, "Paclitaxel molecularly imprinted polymer-PEG-folate
nanoparticles for targeting anticancer delivery: Characterization
and cellular cytotoxicity", Mater. Sci. Eng. C. Mater. Biol. Appl.
62, 626-33, 2016.

N.X. Wang, H.A. von Recum, "Affinity-based drug delivery",
Macromol. biosci. 11, 321-32, 2011.

. B. Sellergren, C.J. Allender, "Molecularly imprinted polymers: a
bridge to advanced drug delivery", Adv. Drug. Deliv. Rev. 57,
1733-41, 2005.

C. Alvarez-Lorenzo, A. Concheiro, "Molecularly imprinted
polymers for drug delivery”, J. Chromatogr. B. Analyt. Technol.
Biomed. Life Sci. 804, 231-45, 2004.

M.C. Norell, H.S. Andersson, L.A. Nicholls, "Theophylline
molecularly imprinted polymer dissociation kinetics: a novel
sustained release drug dosage mechanism", J. mol. recognit. 11,
98-102, 1998.

W.E. Hennink, C.F. van Nostrum, "Novel crosslinking methods
to design hydrogels", Adv. Drug Deliv. Rev. 54,13-36, 2002.

M. Panagiotopoulou, Y. Salinas, S. Beyazit, S. Kunath, L.
Duma, E. Prost, A.G. Mayes, M. Resmini, B. Tse Sum Bui, K.
Haupt, "Molecularly Imprinted Polymer Coated Quantum Dots
for Multiplexed Cell Targeting and Imaging”, Angew. Chem.
Int. Ed. 55, 8244-8, 2016.

R. Xing, Y. Wen, H. He, Z. Guo, Z. Liu, "Recent progress in the
combination of molecularly imprinted polymer-based affinity
extraction and mass spectrometry for targeted proteomic
analysis", Trends Anal. Chem. 110, 417-428, 2019.

.J. Liu, Q. Deng, D. Tao, K. Yang, L. Zhang, Z. Liang, Y. Zhang,

"Preparation of protein imprinted materials by hierarchical

44




Fluorescent Probe for Benzenethiols”, J.Phys. Chem. B. 115,
642-647, 2011.

86. S. Seraj, S. Rouhani, F. Faridbod, "Fructose recognition using
new “Off-On” fluorescent chemical probes based on boronate-
tagged 1, 8-naphthalimide”, New J. Chem. 42, 19872-19880,
2018.

87. Z. Chen, M. Alvarez-Pérez, F. Navarro-Villoslada, M.C.
Moreno-Bondi, G. Orellana, "Fluorescent sensing of “quat”
herbicides with a multifunctional pyrene-labeled monomer and
molecular imprinting"”, Sens. Actuators B. Chem. 191, 137-142,
2014,

88. Y. Inoue, A. Kuwahara, K. Ohmori, H. Sunayama, T. Ooya, T.
Takeuchi, "Fluorescent molecularly imprinted polymer thin
films for specific protein detection prepared with dansyl
ethylenediamine-conjugated ~ O-acryloyl — L-hydroxyproline",
Biosens. Bioelectron. 48, 9-103, 2013.

89. Y. Cheng, P. Jiang, S. Lin, Y. Li, X. Dong, "An imprinted
fluorescent chemosensor prepared using dansyl-modified -
cyclodextrin as the functional monomer for sensing of
cholesterol with tailor-made selectivity”, Sens. Actuators B.
Chem. 193, 838-843, 2014.

90. J. Tan, H.-F. Wang, X.-P. Yan, "A fluorescent sensor array based
on ion imprinted mesoporous silica", Biosens. Bioelectron. 24,
3316-3321, 2009.

91. A Tong, H. Dong, L. Li, "Molecular imprinting-based
fluorescent chemosensor for histamine using  zinc(ll)-
protoporphyrin as a functional monomer”, Anal. Chim. Acta.
466, 31-37, 2002.

92. D. Kriz, O. Ramstroem, A. Svensson, K. Mosbach, "A
Biomimetic Sensor Based on a Molecularly Imprinted Polymer
as a Recognition Element Combined with Fiber-Optic
Detection”, Anal. Chem. 67, 2142-2144, 1995.

93. S.A. Piletsky, E.V. Piletskaya, K. Yano, A. Kugimiya, A.V.
Elgersma, R. Levi, U. Kahlow, T. Takeuchi, I. Karube, T.I.
Panasyuk, A.V. El'skaya, "A Biomimetic Receptor System for
Sialic Acid Based on Molecular Imprinting”, Anal. Lett. 29,
157-170, 1996.

94. P. Turkewitsch, B. Wandelt, G.D. Darling, W.S. Poweell,
"Fluorescent Functional Recognition Sites through Molecular
Imprinting. A Polymer-Based Fluorescent Chemosensor for
Aqueous CAMP", Anal. Chem. 70, 2025-2030, 1998.

95. C.M.-B. Maria, N.-V. Fernando, B.-P. Elena, L.U. Javier,
"Molecularly Imprinted Polymers as Selective Recognition
Elements in Optical Sensing", Current Anal. Chem. 4, 316-340,
2008.

96. S. Carrasco, V. Canalejas-Tejero, F. Navarro-Villoslada, C.A.
Barrios, M.C. Moreno-Bondi, "Cross-linkable linear copolymer
with  double functionality: resist for electron beam
nanolithography and molecular imprinting”, J. Mater. Chem. C
2, 1400-1403, 2014.

97. X.A. Ton, V. Acha, K. Haupt, B. Tse Sum Bui, "Direct
fluorimetric sensing of UV-excited analytes in biological and
environmental samples using molecularly imprinted polymer
nanoparticles and  fluorescence  polarization”,  Biosens.
Bioelectron. 36, 22-8, 2012.

98. E. Benito-Pena, M.C. Moreno-Bondi, S. Aparicio, G. Orellana, J.
Cederfur, M. Kempe, "Molecular engineering of fluorescent
penicillins for molecularly imprinted polymer assays", Anal.
Chem. 78, 2019-27, 2006.

99. J.L. Urraca, M.C. Moreno-Bondi, G. Orellana, B. Sellergren,
A.J. Hall, "Molecularly imprinted polymers as antibody mimics
in automated on-line fluorescent competitive assays”, Anal.
Chem. 79, 4915-23, 2007.

100. P. Alaei, S. Rouhani, K. Gharanjig, "A Dual colorimetric and
Fluorometric Anion Sensor Based on Polymerizable 1, 8-
Naphthalimide Dye", Prog. Color, Color. Coat. 6, 87-96, 2013.

101. R. Wagner, W. Wan, M. Biyikal, E. Benito-Pefia, M.C.
Moreno-Bondi, I. Lazraq, K. Rurack, B. Sellergren, "Synthesis,

4

70

71.

72.

73.

74.

75.

76.

77.

78

79.

80.

81.

82.

83.

84.

85.

GB9) o 9 Silow Swgs S 3

. R. Wagner, W. Wan, M. Biyikal, E. Benito-Pefia, M.C. Moreno-
Bondi, I. Lazrag, K. Rurack, B.r. Sellergren, "Synthesis,
spectroscopic, and analyte-responsive  behavior of a
polymerizable naphthalimide-based carboxylate probe and
molecularly imprinted polymers prepared thereof", J. org. chem.
78, 1377-1389, 2013.

Y. Inoue, A. Kuwahara, K. Ohmori, H. Sunayama, T. Ooya, T.
Takeuchi, "Fluorescent molecularly imprinted polymer thin
films for specific protein detection prepared with dansyl
ethylenediamine-conjugated  O-acryloyl  L-hydroxyproline",
Biosens. Bioelectron. 48, 113-119, 2013.

Z. Wang, Y. Zhang, B. Zhang, X. Lu, "Mn2+ doped ZnS QDs
modified fluorescence sensor based on molecularly imprinted
polymer/sol-gel chemistry for detection of Serotonin”, Talanta.
190, 1-8, 2018.

AA. Ensafi, M. Zakery, B. Rezaei, "An optical sensor with
specific binding sites for the detection of thioridazine
hydrochloride based on ZnO-QDs coated with molecularly
imprinted polymer”, Spectrochim. Acta. A. Mol. Biomol.
Spectrosc. 206, 460-465, 2019.

X. Wei, Z. Zhou, T. Hao, H. Li, Y. Yan, "Molecularly imprinted
polymer nanospheres based on Mn-doped ZnS QDs via
precipitation polymerization for room-temperature
phosphorescence probing of 2, 6-dichlorophenol”, RSC
Advances. 5, 19799-19806, 2015.

P. Manesiotis, A.J. Hall, M. Emgenbroich, M. Quaglia, E. De
Lorenzi, B. Sellergren, "An enantioselective imprinted receptor
for Z-glutamate exhibiting a binding induced color change",
Chem. Commun. 20, 2278-2279, 2004.

S. Rouhani, F. Nahavandifard, "Molecular imprinting-based
fluorescent optosensor using a polymerizable 1, 8-naphthalimide
dye as a florescence functional monomer", Sens. Actuators B.
Chem. 197, 185-192, 2014.

Y. Geng, M. Guo, J. Tan, S. Huang, Y. Tang, L. Tan, Y. Liang,
"A fluorescent molecularly imprinted polymer using aptamer as
a functional monomer for sensing of kanamycin®, Sens.
Actuators B. Chem. 268, 47-54, 2018.

.B.Ren, H. Qi, X. Li, L. Liu, L. Gao, G. Che, B. Hu, L. Wang, X.
Lin, "A novel fluorescent functional monomer as the recognition
element in core-shell imprinted sensors responding to
concentration of 2, 4, 6-trichlorophenol”, RSC Advances. 8,
6083-6089, 2018.

H. Qiu, L. Gao, J. Wang, J. Pan, Y. Yan, X. Zhang, "A precise
and efficient detection of Beta-Cyfluthrin via fluorescent
molecularly imprinted polymers with ally fluorescein as
functional monomer in agricultural products”, Food chem. 217,
620-627, 2017.

H. Sun, J.-P. Lai, D.-S. Lin, X.-X. Huang, Y. Zuo, Y.-L. Li, "A
novel fluorescent multi-functional monomer for preparation of
silver ion-imprinted fluorescent on—off chemosensor”, Sens.
Actuators B. Chem. 224, 485-491, 2016.

S. Uchiyama, K. Takehira, S. Kohtani, K. Imai, R. Nakagaki, S.
Tobita, T. Santa, "Fluorescence on-off switching mechanism of
benzofurazans", Org. Biomol. Chem. 1, 1067-1072, 2003.

J. Li, C. F. Zhang, S. H. Yang, W. C. Yang, G.-F. Yang, "A
Coumarin-Based Fluorescent Probe for Selective and Sensitive
Detection of Thiophenols and Its Application”, Anal. chem. 86,
3037-3042, 2014.

D. Liu, Y. Wang, R. Wang, B. Wang, H. Chang, J. Chen, G.
Yang, H. He, "Fluorescein-based fluorescent sensor with high
selectivity for mercury and its imaging in living cells”, Inorg.
Chem. Commun. 89, 46-50, 2018.

K. Kala, N. Manoj, "A carbazole based “Turn on” fluorescent
sensor for selective detection of Hg?" in an aqueous medium",
RSC Advances. 6, 22615-22619, 2016.

C. Zhao, Y. Zhou, Q. Lin, L. Zhu, P. Feng, Y. Zhang, J. Cao,
"Development of an Indole-Based Boron-Dipyrromethene

V¥4 /OF-FA [F o jlack /1 + o /&0y sLida jo Giladlos cals ds s



609 LR T A 63 )90 Anlloe (L2030 VT Hlwlivh )3 (J9Sge HKl Lo rouls S )L 360920

Jlo

117. R. Sedghi, S. Ashrafzadeh, B. Heidari, "pH-sensitive
molecularly imprinted polymer based on graphene oxide for
stimuli actuated controlled release of curcumin”, J. Alloys
Compd. 157603, 2020.

118. P. Karfa, E. Roy, S. Patra, D. Kumar, R. Madhuri, P.K. Sharma,
"RETRACTED: A fluorescent molecularly-imprinted polymer
gate with temperature and pH as inputs for detection of alpha-
fetoprotein”, Biosens. Bioelectron., 78, 454-463, 2016.

119. B. Liu, J. Zhuang, G. Wei, "Recent advances in the design of
colorimetric sensors for environmental monitoring”, Environ.
Sci. Nano. 7, 2195-2213, 2020.

120. H.-C. Hsu, L.-C. Chen, K.-C. Ho, "Colorimetric detection of
morphine in a molecularly imprinted polymer using an aqueous
mixture of Fe3+ and [Fe (CN) 6] *™, Anal. chim. Acta. 504,141-
147, 2004.

121. Z. Wu, C.a. Tao, C. Lin, D. Shen, G. Li, "Label-Free
Colorimetric Detection of Trace Atrazine in Aqueous Solution
by Using Molecularly Imprinted Photonic Polymers”, Chem.
Eur. J. 14, 11358-11368, 2008.

122. M. Shamsipur, A. Besharati-Seidani, "Synthesis of a novel
nanostructured ion-imprinted polymer for very fast and highly
selective recognition of copper (Il) ions in aqueous media",
React. Funct. Polym. 71, 131-139, 2011.

123. M. Behbahani, S. Salimi, H.S. Abandansari, F. Omidi, M.
Salarian, A. Esrafili, "Application of a tailor-made polymer as a
selective and sensitive colorimetric sensor for reliable detection
of trace levels of uranyl ions in complex matrices”, RSC
Advances. 5, 59912-59920, 2015.

124. T. Sergeyeva, L. Gorbach, E. Piletska, S. Piletsky, O. Brovko,
L. Honcharova, O. Lutsyk, L. Sergeeva, O. Zinchenko, A.
El'skaya, "Colorimetric test-systems for creatinine detection
based on composite molecularly imprinted  polymer
membranes”, Anal. Chim. Acta. 770, 161-168, 2013.

125. Q. Kong, Y. Wang, L. Zhang, S. Ge, J. Yu, "A novel
microfluidic  paper-based colorimetric sensor based on
molecularly imprinted polymer membranes for highly selective
and sensitive detection of bisphenol A", Sens. Actuators B.
Chem. 243, 130-136, 2017.

126. T. Ye, W. Yin, N. Zhu, M. Yuan, H. Cao, J. Yu, Z. Gou, X.
Wang, H. Zhu, A. Reyihanguli, "Colorimetric detection of
pyrethroid metabolite by using surface molecularly imprinted
polymer", Sens. Actuators B. Chem. 254, 417-423, 2018.

127. C.K. Kusguoglu, H. Giiner, M.A. Soylemez, O. Giiven, M.
Barsbay, "A smartphone-based colorimetric PET sensor
platform with molecular recognition via thermally initiated
RAFT-mediated graft copolymerization”, Sens. Actuators B.
Chem. 296, 126653, 2019.

128. M.-C. Savoy, P.M. Woo, P. Ulrich, A. Tarres, P. Mottier, A.
Desmarchelier, "Determination of 14 aminoglycosides by LC-
MS/MS using molecularly imprinted polymer solid phase
extraction for clean-up”, Food Addit. Contam. A. 35, 675-686,
2018.

129. N.W. Turner, C.W. Jeans, K.R. Brain, C.J. Allender, V. Hlady,
D.W. Britt, "From 3D to 2D: a review of the molecular
imprinting of proteins"”, Biotechnol. Prog. 22, 1474-1489, 2006.

130. A. Poma, A. Guerreiro, M.J. Whitcombe, E.V. Piletska, A.P.
Turner, S.A. Piletsky, "Solid-phase synthesis of molecularly
imprinted polymer nanoparticles with a reusable template—
“plastic antibodies™", Adv. funct. mater. 23, 2821-2827, 2013.

131. F. Canfarotta, A. Poma, A. Guerreiro, S. Piletsky, "Solid-phase
synthesis of molecularly imprinted nanoparticles”, Nat. protoc.
11, 443-455, 2016.

132. C. Yeo, S. Kaushal, D. Yeo, "Enteric involvement of
coronaviruses: is faecal-oral transmission of SARS-CoV-2
possible?," Lancet Gastroenterol. hepatol. 5, 335-337, 2020.

Spectroscopic, and Analyte-Responsive Behavior of a
Polymerizable Naphthalimide-Based Carboxylate Probe and
Molecularly Imprinted Polymers Prepared Thereof", J. Org.
Chem. 78, 1377-1389, 2013.

102. M. J. Syu, T. J. Hsu, Z. K. Lin, "Synthesis of recognition matrix
from 4-methylamino-N-allylnaphthal-imide with fluorescent
effect for the imprinting of creatinine”, Anal. chem. 82, 8821-9,
2010.

103. R. Liu, G. Guan, S. Wang, Z. Zhang, "Core-shell
nanostructured molecular imprinting fluorescent chemosensor
for selective detection of atrazine herbicide", Analyst. 136, 184-
90, 2011.

104. S. Li, G. Yin, Q. Zhang, C. Li, J. Luo, Z. Xu, A. Qin, "Selective
detection of fenaminosulf via a molecularly imprinted
fluorescence switch and silver nano-film amplification”,
Biosens. Bioelectron. 71, 342-347, 2015.

105. Y. t. Wu, Y. j. Liu, X. Gao, K.-c. Gao, H. Xia, M.-f. Luo, X.-j.
Wang, L. Ye, Y. Shi, B. Lu, "Monitoring bisphenol A and its
biodegradation in water using a fluorescent molecularly
imprinted chemosensor", Chemosphere. 119, 515-523, 2015.

106. H. Niu, Y. Yang, H. Zhang, "Efficient one-pot synthesis of
hydrophilic and fluorescent molecularly imprinted polymer
nanoparticles for direct drug quantification in real biological
samples”, Biosens. Bioelectron. 74, 440-6, 2015.

107. Z. Xu, P. Deng, S. Tang, J. Li, "Fluorescent molecularly
imprinted polymers based on 1, 8-naphthalimide derivatives for
efficiently recognition of cholic acid", Mater. Sci. Eng. C. 58,
558-567, 2016.

108. W. Wan, M. Biyikal, R. Wagner, B. Sellergren, K. Rurack,
"Fluorescent sensory microparticles that "light-up™ consisting of
a silica core and a molecularly imprinted polymer (MIP) shell”,
Angew. Chem. Int. Ed. Engl. 52, 7023-7, 2013.

109. N. Y. Limaee, S. Rouhani, M. E. Olya, F. Najafi, "Selective 2,
4-dichlorophenoxyacetic  acid optosensor employing a
polyethersulfone nanofiber-coated fluorescent molecularly
imprinted polymer", Polym. 177, 73-83, 2019.

110. N.Y. Limaee, S. Rouhani, M.E. Olya, F. Najafi, "Selective
Recognition of Herbicides in Water Using a Fluorescent
Molecularly Imprinted Polymer Sensor", J. Fluoresc. 30, 375-
387, 2020.

111. S. Wagner, J. Bell, M. Biyikal, K. Gawlitza, K. Rurack,
"Integrating fluorescent molecularly imprinted polymer (MIP)
sensor particles with a modular microfluidic platform for
nanomolar small-molecule detection directly in aqueous
samples”, Biosens. Bioelectron. 99, 244-250, 2018.

112. A.B. Descalzo, C. Somoza, M.C. Moreno-Bondi, G. Orellana,
"Luminescent Core—Shell Imprinted Nanoparticles Engineered
for Targeted Forster Resonance Energy Transfer-Based
Sensing", Anal. chem. 85(11), 5316-5320, 2013.

113. C.I. Lin, AK. Joseph, C.K. Chang, Y. Der Lee, "Molecularly
imprinted polymeric film on semiconductor nanoparticles:
analyte detection by quantum dot photoluminescence”, J.
Chromatogr. A. 1027, 259-262, 2004.

114. W. Zhang, W. Liu, P. Li, H. Xiao, H. Wang, B. Tang, "A
fluorescence nanosensor for glycoproteins with activity based on
the molecularly imprinted spatial structure of the target and
boronate affinity”, Angew. Chem. Int. Ed. Engl. 53, 12489-
12493, 2014.

115. H. Feng, N. Wang, L. Yuan, J. Li, Q. Cai, "Surface molecular
imprinting on dye—(NH,)-SiO, NPs for specific recognition and
direct fluorescent quantification of perfluorooctane sulfonate",
Sens. Actuators B. Chem. 195, 266-273, 2014.

116. S. Xu, H. Lu, J. Li, X. Song, A. Wang, L. Chen, S. Han,
"Dummy molecularly imprinted polymers-capped CdTe
quantum dots for the fluorescent sensing of 2, 4, 6-
trinitrotoluene”, ACS appl. mater. interfaces. 5, 8146-8154,
2013.

A

VA4 JOF-PA /¥ o jlack /4 + ala /83y (shais o ooladliae gals & ki



