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Abstract Supramolecular drug delivery nanoplatforms have attracted much attention due to their diverse functions,
controllable drug-releasing property, and unsophisticated techniques for preparation. Polyphenols with phenolic
hydroxyl structure have been reported to easily have non-covalent interactions with different drugs, next self-
assembling to be supramolecular nanosystems and successfully delivering drugs through desirable administrations.
Moreover, polyphenols per se are generally active in defensing tumor, bacteria, oxidative species, inflammation,
and protecting cardiac function, which can broaden the biomedical application scope of polyphenol-based delivery
systems. In this review, we comprehensively depict the supramolecular interactions involved in the polyphenol-based
supramolecular drug delivery systems, and detailedly explain how the interaction force highly affects the drug loading

(e.g., hydrophobic drugs, proteins, and DNA, etc.). Finally, the controversial issues existing in current polyphenol-
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based supramolecular nanosystems are summarized and reviewed. This article is expected to shed a new light on the
rational designs and fundamental studies of emerging polyphenol-based materials.

Keywords Supramolecular nanosystem; Polyphenol; Drug delivery; Nanoparticles
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Table 1 A review of the types of drugs loaded in polyphenol-based supramolecular nanodrug delivery

ATk

systems, the types of interaction forces involved, and their biomedical applications

Types of polyphenols Loaded substance Supramolecular interaction Application Ref.
Catechol DOX, Zn* Hydrophobic interactions , Coordination interactions ~ Tumor treatment [ 18]
EGCG, Catechol we* Hydrophobic interactions , Coordination interactions ~ Tumor treatment [ 69 ]
Gallic acid, Catechol Hf*, Hemoglobin Hydrophobic interactions, Coordination interactions Tumor treatment [ 70 ]
Rosmarinic acid Dexamethasone Hydrophobic interactions Colitis [25]
Quercetin None Hydrophobic interactions, Hydrogen Bond Colitis [64]
TA Green fluorescent protein  Hydrophobic interactions Heart disease [29]
Salvianolic acid B, Catechol ~ Ca** Hydrophobic interactions, Coordination interactions  Renal fibrosis [71]
EGCG Fe*, DOX Hydrophobic interactions, Coordination interactions, — Tumor treatment [72]

-7 interactions
Polydopamine Zn**, DOX Coordination interactions Tumor treatment [ 73 ]
TA BSA Hydrophobic interactions, Hydrogen Bond Colitis [74]
Catechol 5-Aza, W Hydrophobic interactions,, Coordination interactions Tumor treatment [ 17]
TA DOX Hydrophobic interactions, Hydrogen Bond Tumor treatment [ 38]
EGCG DOX, Fe** Hydrophobic interactions, Coordination interactions, ~ Tumor treatment [75]
-7 interactions
Procyanidin Fe™* Hydrophobic interactions, Coordination interactions,  Colitis [68]

Hydrogen Bond
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UV-Vis spectra showing the successful Ce6 loading(C), oxygen carrying capacity(D) and ROS
production(E) of hemoglobin-loaded polyphenol nanoparticles(Hb @Hf-Ce6)""

Copyright 2021, John Wiley and Sons.
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