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Figure 1 (a) Schematic diagram of synthesis of single-pore hollow polymer microspheres; (b) SEM images of single-hole

solid and (c) hollow polymer microspheres; (d) Distribution of TNT-specific recognition sites for single-hole HMIPs and

SMIPs and schematic diagram of TNT molecule bindingl.
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Figure 2 (a) Schematic diagram for preparing hydrophilic HMIPs with both photoresponse and thermal response; (b) 2,4-D

release curves of HMIPs (solid symbol)/hollow non-imprinted polymer (HCP, hollow symbol) particles in pure water at 25 °C
under ultraviolet light irradiation (rhombic) and dark (circular) conditions; (c) 2,4-D release curves of HMIP (solid symbol) /
HCP (hollow symbol) particles in pure water at 37 °C under ultraviolet light irradiation (inverted triangle) and dark (triangle)

conditions!*4.
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Figure 4 (a) Illustration of the synthesis of multi-nuclear MIP spheres by Pickering emulsion polymerization; SEM images of
(b) typical morphology of MIP spheres, (c) NIP as well as BPA added at 22.8(d), 45.6(¢) and 68.4 mg(f)[°%],

r
5 0 Template
APTES 3 \ protein
pa— ) 7

Ni(NO3)2

(a) TEOS+CTAB
p—

Removing CTAB

Hollow Fe30s

A APTES

Removing proteins
e Ni**

—
e—

@ Template protein Rebinding proteins

N
A 4T 2
1Y) + ‘OH i 40,1 = =:°' .
i3
VP MAA Ow i EGDMA AIBN
. 50°C160°C

4
£
:
H
g
&
(0]

\‘ O°O

Rebinding P’b" from
its competitive ions

O

1
1
1
1
1
]
1

i
Binding site

5 (a) HMMS@Ni2*-MIPs & IR 261621, (b) HMIPs & Bl 281631,
Figure 5 (a) Synthesis route for HMMS@Ni?*-MIPs!®%; (b) Synthesis route for HMIPs[®3,
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Table 2 Summary of HMIPs preparation by direct polymerization and surface imprinting on hollow cores method.
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Figure 6 (a) Schematic for Ag" adsorption onto the Ag-IIP; (b) Effect of Ag-ITP morphology on Ag* adsorption capacity!??l.
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Figure 7 (a) Schematic diagram of the preparation process of LC-MIP nanoparticles with hollow structure by combining

conventional free radical polymerization and sacrificial template method!*!]; (b) Schematic diagram of the process for

preparing fluorescent hollow HMIPs particles by combining controlled/“living” radical polymerization and sacrificial template
method!l.
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Table 3 Summary of different types of HMIPs sensors.
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Figure 8 (a) Preparation method and formation mechanism of DOX-MIMs; Release curves of CAMM (V), MIMs (A), and
NIMs (@) loaded with DOX at pH 6.5 (b) and 5.0 (c)l7”.
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Review

Recent Progress in the Preparation and Application of Hollow
Molecularly Imprinted Polymers

HAN Chao-yue, ZHANG Hui-qi"
(Institute of Polymer Chemistry, College of Chemistry, State Key Laboratory of Medicinal Chemical Biology, Key
Laboratory of Function Polymer Materials (Ministry of Education), Nankai University, Tianjin 300071)

Abstract Molecularly imprinted polymers (MIPs) are a class of functional high-polymer materials with excellent
molecular recognition performance, and they have shown significant application value in numerous fields related to
molecular recognition. Hollow molecularly imprinted polymers (HMIPs), with their unique hollow structure, possess
characteristics such as low density, large specific surface area, and strong permeability. Compared with traditional solid
MIPs, HMIPs typically exhibit higher adsorption capacity, faster adsorption kinetics, and more stable suspension
performance in solution, making them more outstanding in separation and purification, chemical sensing, and drug
delivery. This article reviews the preparation methods of HMIPs and the research progress of their applications in
separation and purification, chemical sensing, and controlled drug release. Additionally, it discusses the existing
problems of HMIPs and looks forward to their future development directions.

Keywords Hollow molecularly imprinted polymer, Sacrificial template method, Separation and purification,
Chemical sensing, Drug delivery
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