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Research Progress of Metal-polyphenol Network in Tumor

Therapy

XU Zhiling', JTA Yongyan', ZHU Xiadli', ZHI Wei-wei', LI Donghong', HUANG Shengnan®
(1. Pharmacy College, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China;
2. Academy of Chinese Medical Sciences, Henan University of Traditional Chinese Medicine ,
Zhengzhou 450046, China; 3. Targeting Therapy and Diagnosis for Critical Diseases of Henan
Province, Zhengzhou University, Zhengzhou 410005, China)

Abstract: Metal ions are applied in biomedicine, chemical catalysis and other fields, while polyphe-
nols are compounds that widely exist in plants and have potential use in health care. Metal ions and
polyphenol structures can be cross-linked and self-assembled to form metal-polyphenolic network (MPN)
with a synergistic effect of two components. In recent years, the surface coating based on MPN has been
widely used to load various antitumor drugs, and to construct a multifunctional nano service platform for
diagnosis and treatment with unique advantages. In this article the constructions and characteristics of
MPN, the latest progress of its application in biological imaging and antitumor therapy are introduced;
and the development trend of metal-polyphenol materials in nano medicine is discussed.

Key words: metal-polyphenolic network ; tumor theranostics; nano medicine
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Je RIS (Table 1),
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Table 1 Structure types of MPN

Metal ion  Polyphenol Structure of MPN Reference
Fe* EGCG Fe"-EGCG emulsion [14]
Fe* Catechin Cat-Fe™ capsules [15]
Fe* Myricetrin Myr-Fe"capsules [15]
Fe* TA TA-Fe"hydrogel [16]
Fe* Vanillic acid VA-Fe" coatings [17]
Fe* HA-polyphenol ~ HA-Fe™ capsules [18]
Al TA AI™-TA capsules [19]
Al TA DOX-AI™-TA capsules [20]
Fe* GA BSO/GA-Fe" @liposome [21]
Fe? PEG-polyphenol ~ MPN-PEG-ATO-LOX NPs [22]
Fe* GA cRGD/P-DOX@GF NPs [23]
Fe* Gossypol PEG-Ce6-Fe "-gossypol NPs [24]
Zn?* TA Fe;0,-NH,-(TA-Zn") NPs [25]
7Zn* TA Zn"-TA capsules [19]
Mg* TA TA-Mg" coatings [26]
Cu* TA TA-Cu" coatings [27]
Cu* DA DA-Cu" coatings [27]
Cu* Norepinephrine ~ NE-Cu coatings [27]
Mn?* TA TA-Mn" coatings [28]
Co* TA Co"-TA coatings [29]
Gd* TA AuNR@MSN@MON NPs [7]
Gd* cur-polyphenol  [CG@cur-Gd™ NPs [30]
Ce* TA TA-Ce™ capsules [19]
Cr* TA TA-Cr" capsules [19]
Cd* TA TA-Cd" capsules [19]
Eu* TA Eu"-TA capsules [19]
Eu® TA Zein/HTCC-TA/TTA-Eu™ NPs [31]
Ni** TA Ni-TA coatings [32]
Ru* TA Ru-TA capsules [19]
Rh?* TA Rh"-TA capsules [19]
Sm* Epicatechin Sm"-EC coatings [33]
Th* TA ThU-TA capsules [19]
i TA TA-TiVmetallogels [34]
Ti* DA DA-Ti" coatings [35]
Ti* TA TA-TiVmetallogels [36]
V¥ TA VILTA capsules [19,33]
7r* TA ZrV-TA capsules [19]
Hf* GA Hb@Hf"-Ce6 NPs [37]
Mo* TA Mo"-TA capsules [19]
Fe*-Ti* TA FeTi"-TA metallogels [36]
Fe*-Mn* TA Fe"-Mn"-TA complex [38]

MPN E AT B 47 09 25 WA 251 . pH i i 2 o't #i
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WIAE TME "hp s B 259, A3 800m il 3 5 D9 g 384
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b i 45 >K AL F (mesoporous silica nanoparticles,
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Notes : A ; fluorescence and PET imaging of Zr"-TA coated nanoparticles and IR780*; B :porous Fe!l-TA nanoparticles based on US imaging™’

Figure 1 Application of MPN in tumor PET and USI
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Notes: A ;antitumor theranostical nanocoatings for CT,MRI and PTI '®;B.schematic illustration for the preparation of ST-Fe and its dppll( ation
for PA/MRI®; C : nanoparticles based on polymetallic ions for MRI and PETI[G‘” D:MPN for SPECT and PETI in tumor bearing mice in vivo'®’

Figure 2 Application of MPN in tumor multimodal imaging
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of enhanced tumor CDT and ion therapy'”"’

Figure 3 Application of MPN in tumor CDT
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