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Application of Molecularly Imprinted Polymers in the Diagnosis and
Treatment of Malignant Tumors

LI Shi-hong, JIN Yu-shun®, WEN Zhen-guo, LIU Ruo-fan, WU Yi-bo

(Beijing Key Laboratory of Special Elastomer Com posites s School of New Materials and Chemical Engineering »
Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: The incidence and mortality of cancer kept rising for years. Cancer has become one of the most serious
diseases threatening human health in the world. Due to the difficulty of precisely targeting the tumor cells, diag-
nosis and treatment of cancer is always a problem. Molecularly imprinted polymer (MIP) is a kind of synthetic
receptor with tailored recognizable sites on its molecule. It provides a way to selectively recognize tumor cells.
Presently, molecular imprinted polymers are widely used in the preparation of anticancer drug carrier materials.
It has become a specific targeting tool for the diagnosis and treatment of cancer. The application of molecular
imprinted polymer in the diagnosis and treatment of malignant tumors (including using anticancer drugs as the
templates, and templates based on a protein molecule modeling) was reviewed in this paper. In addition,
molecular imprinted polymers also inhibit breast cancer growth by blocking the human epidermal growth factor
receptor-2 (HER2) transducing pathway. The current challenges and future prospects of molecular imprinted
polymer application in cancer therapy are also discussed.
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Schematic diagram of chemical reaction process of preparation of chitosan molecular surface imprinted



- 542 - CRE I

2023 4

W Ao UTE R AL LUET JE B e (SUT)
B, DL R TR 48 R (MAA) g ik, A — %
THECAIBND 2 5] &, £ Z B = W 5L 9 45 12 B
(EGDMA) BN AW T FEIB R G Y. &
JE RS P 6G X AT DI RE Ak B BN 3

WE 2 fros . o35 EGE RS Y (MIPs) X Bt 254
FFRBIE (SUT) BA EM: L BBy SUT 14
KB P 6G T LAAE S 22 5 b i T 552 i
MIPs 9 4= 1) 73 A R R A ZR L 38 45 5 A Al LA
[ 25 6 Jegs 20 ML A7 2 W 4R SR IRT

0 K N
NH N—/ '
/ AIBN
. / N + Monomers ) =)
(0] f
N Oligomers
! DO
Sunitinib (SUT) A
Crosslinker
% - -
2 e H,0,/Ascorbic acid
[ J + O )
H;C/\N 0" - .
~SuT ’
Nanogel imprinted Fluorescent
bead imprinted bead

Rhodamine 6G (R6G)

B2 B 6G HALE JE R (SUT) Bl Bk i) &
Figure 2 Synthesis of sunitinib (SUT) imprinted beads grafted with Rhodamine 6G

1.3 WUMEE(DOX) AR H &HI S FE
RS
B 25 2 (DOX) J& — P A3 S B 2540 - fig

A g A M A R, Hh T X IE R 4L 4
(B 1 DA B [ A 1) T 24 280 00, AS BE Bl B A .
PRI 94 K e 2 R 2R G W IS o i 1 AR DOX 1 24
Prak A . Chen 200 LB 25 2 M ASE AR . [ i SR FH AT
HEAT 0 8 -2 R N SR AW
(ds-HP-alkyne) &5 5 T LAHLIE 25 ) B 5 2 (DOX)
S BAR () Z L4y F BRIl 3R A (MIPs) . BRI
HREWNE 3 Fias, £4L MIPs (MIP-DOX-HP) /iy
HMEMREGYAAREM L ERBEMLBREE. 5
FAl FH#H 2k B A W (ds-HP-alkyne) & W )
MIPs At , MIP-DOX-HP E. A4 55 & ] F1 JF 5 10
ZALZEH L BT DOX U 245 W 1 G 48 s
e,

2 RAAT AR () Bh AR AR M B9 R AL
RIRH FR S FENERE
43T EV B 4 ) (MIIPs) #0160 F 52 4 J2 L 2

FI B A 2 A0 3% T L A — 2 3 B A AR
Y.k A K H T Z K (EGFR) (EGFR W #K hy
T E KA T 2Z4K-1 (HERD) , £ 45 H Al = > i
5 HER2, HER3 Fl HER4)™' |\ £F 4 41 Jfd
AKHFESA 14 (Fnld)™ | BEE G P32 2
RN A N B A K T 2 R (VEGE) A i
SR o (FRe)™! ™ 45 — H DUAT LUE ] 1 26 3% {4
(2R A AR BT 1 B 43 B 2R S W 35 F
L EH AR 3Z AL, B9 25 0K 2 A I8 1 TR 7 2R
i FORE I T AS 23 6 TE 5 20 M i B o o O L 5k K
KU /D T B dE 25 % IEF A 454
2.1 LACD59 HAffEHEE B N uh R AL AR
WHEW S FENTES

CD59 B 8 11 76 A\ FL IR 9 240 i (MCF-7) L
JiE 2R3k, CD59 4 M A% 2 (1 N o 6 o7, HL 2 B R
JF%1 % YNCPNPTADCK, Qin 2™ @ #t [ Hy 3
B4 7 45 T UL CD59 4 i OB 85 11 N s 2 o7
AR LN N RO W D Ik e SRy 22 36 551 DA
SEV TR — W e TR Ry B R, DI R 5
i (AIBND S 5| &7 4y F ED i R & 9, 1% 4 F EP



5

AL AE T B R W TR AR 12

29 7 T 4 BT © 543 .

Template Monomer

()

Cleavable ds-HP-alkyne «——
Template DOX B

Removal of
template
_

J 0
@)
Q0

—

Pore

Rebinding }

Template

3 DOX Z L3> T BNl A 9 95 R 2

Figure 3 Schematic diagram of the synthesis of porous molecularly imprinted polymers
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