2021 4E 2 1 & i% Vol.39 No.2
February 2021 Chinese Journal of Chromatography 134~141

HEBELTH(T) - Tbs%R DOI. 10.3724/SP.J.1123.2020.08008

T > 7 BV SR 5 W) (MIPs ) 238 o A6 PO 5 ) sl e (A S Atk 45 5 SR ) 95 1) 2 0 TSR 0, ASC G
BUENE SRR A TR AR |52 P i S 0 A TR 2 TR AL B AR IR AT R BR 2 PR/ R
A AT AR AU, HHTE K BRI T MIPs il 6, ik 2 i fo il # d A mid 2 2R S M PR REAR F A R ¥ 58
T MIPs (¥R IR 6 2% Foh e 1 ERSIE 5fE  SCHCZL 5 i 4R 2R © B MIPs il g I P e i 2 — . o, g BeEn
0 SRS TR FOURSE AR BV IID S 25 32 5 bR . BEEIVI SR8 1 F AR 201 v 3 A R B RE T A — 8 23 (B ) 1
REAREAT ENIE X B R A B B 21 U, BEAS T IR 2 B AR By B A B AN E B 1
S A TR, S EIVSEE 5 O 3 o A e ) F by B A B DR B R 00 BRI AT AT R D50 o MR UL ASE AR B s S i
V-5 FAR RSk 4 R AR (0 R ] A At oA ARV S BAR i  MIPs, T FEAR R JEE I i RAAR AN 5
ARAFFECE DA RV, LA Kl S S T RE T TR % 45 SR 3 B 2w, JCHGE T AR o v R I S S
H Dy BRSNS B VR R T T RIS B0 o 12 SCHEIR T Bt 4 4R %R TE ACS \Elsevier \RSC 544l 2 24 20 FRi A<
SCHR, 538 T Fr B/ MU MIPs (FMIPs/DMIPs ) B BT HE & o 175 , B 08 88 1150 A A 00 LA R vy 7L 3 00 4 i
BRI, 440 T FMIPs 15 A= 4 B2 25 G 19 0% 1, 55 A 41 T FMIPs 75 £ & 7 A SUs B i e ki, R, 41 T
DMIPs 754 iy Bij 2k BRI B U W - FEAE Gl AR B DMIPs 32 A g (8] FH A RO R 700 HEA 73R4 (81 A A2
B 7 R R A T R A R o 1A 23 BBCAR B , s 2 BIVSEE BEAA , JH F JE8  AE JBOR 8 4 23 B R i o
A bR AT . TEAL BT, DMIPs S AR 4 R i) AL SR e S e | 4 i Ak~ R e sl I I 45 05 ¥ 14
FRIGERAERE . e, XF  BEE I8 R FUUAS A B SR s i) DLt DA S IR BEAT T A, O R B T I P R SR I

& Je 55 I i 3
KRR 43T B IR G W ; i BB ; REPUREAR BT ; il 4% 5 7 T s 2R3k
FE DS .0658 XHkFRIZES A X EHS:1000-8713(2021)02-0134-08

Abstract: Molecularly imprinted polymers (MIPs) are designed to mimic the specific binding

principle of enzymes to substrates or antigens to antibodies, while holding several advantages
such as structure predictability, recognition specificity, easy preparation, low cost, high physi-
cal robustness, and thermal stability. Therefore, they have been widely applied in many fields
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including sample preparation (pretreatment) , sensing analysis ( chemo/biosensors) , biomedi-
cine , and environment/food analysis. To date, several strategies were developed for MIPs prep-
aration, aiming to simplify the preparation process and/or improve the properties of the poly-
mers, greatly broadening its usability. The exploration in various advanced imprinting strategies
and their combinational use has become a research hotspot in MIPs preparation, among which
the fragment imprinting strategy and the dummy template imprinting strategy are especially
favored. Fragment imprinting, also called segment imprinting, uses a partial structure of the
target molecule as a pseudo-template to prepare MIPs. This strategy is useful to target mole-
cules that are not easy to obtain or that are too large to be used as templates, providing a feasi-
ble method for imprinting target analytes that are easy to inactivate or infect, as well as macro-
molecules that are difficult to imprint. In turn, dummy template imprinting uses molecules with
structure, shape, and size similar to the target analytes as templates for imprinting. Because
the target is not directly used as a template, this strategy can overcome problems of template
leakage, as well as solve target molecule-related difficulties as they can be expensive, infec-
tious, flammable, explosive, or chemically instable. This mini-review compiles information of
several articles published in the last four years across ACS, Elsevier, RSC, and other databases,
summarizing the most recent advances in the application of fragment/dummy template MIPs
( FMIPs/DMIPs). Herein, the biomedical application of FMIPs is mainly addressed as a strategy
for the detection of proteins and microorganisms, and the application of FMIPs in the field of
food analysis is also explored. In recent years, the imprinting of mammalian cells has made
some progress in the application of FMIPs. Mammalian cells, especially cancer cells, overex-
press some proteins and sugars, which are good fragment templates. Consequently, the frag-
ment imprinting strategy is widely used in cancer cell imaging, localization, and treatment.
Moreover, due to the complicated structure and easy inactivation of some proteins, their MIPs
are often prepared by fragment imprinting ( also called epitope imprinting). As some microor-
ganisms are infectious, imprinting microorganisms directly can pose a risk; therefore it is safer
to also use the fragment imprinting strategy in such cases. The recent application of fragment
imprinting strategy in other areas remains scarce. Nonetheless, three studies in the food analy-
sis have explored this possibility. DMIPs are widely used in sample pretreatment and sensing
analysis, and they are mainly used as SPE adsorbents for packed SPE, dispersive SPE
(DSPE), magnetic SPE (MSPE), and matrix solid phase dispersion ( MSPD) extraction. In
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addition, DMIPs are employed as molecularly imprinted membrane materials. As a result, by
virtue of DMIPs, selective extraction and enrichment of target analytes from complicated sam-
ples can be achieved. MIP-based sensors can either recognize or transduce, meaning that they
can specifically recognize and bind target analytes as well as generate output signals for detec-
tion. Because of the high selectivity of MIPs, the use of a dummy template imprinting strategy
solves the problem of template leakage in the process of recognition and adsorption, further
improving the detection accuracy and sensitivity of the sensor. These features expand the appli-
cation range of MIP-based sensors. This review briefly overviews the construction and applica-
tion of chemiluminescence and fluorescence sensors based on DMIPs. Lastly, the advantages
and disadvantages, differences, and relationships among the two strategies are summarized.
Despite of their potential, four main challenges still remain as major setbacks for the applica-
tion of FMIPs and DMIPs: (i) the difficulty to select or prepare appropriate fragment templates
and dummy templates; (ii) how to ensure that there is almost no difference in the recognition
adsorption selectivity between the fragment/dummy template and the original template, so as
to ensure optimal recognition specificity; (iii) the use of, environment-friendly reagents to
reduce pollution during FMIPs/DMIPs preparation and use to conform with green chemistry
requirements; (iv) how to strengthen the industrial and commercial applications of FMIPs and
DMIPs. Therefore, significant efforts should be made to develop new imprinting strategies and
techniques, as well as to adopt combinational imprinting approaches for FMIPs/DMIPs prepara-
tion to expedite the sustainable development and efficient application of FMIPs and DMIPs.
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Fig. 2 Basic scheme and comparison of fragment imprinting strategy and dummy template imprinting strategy
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