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Research progress in water-soluble macrocyclic supramolecular

medical chemistry
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Abstract: Water-soluble macrocyclic compounds possess hydrophobicity in the cavities and hydrophilicity out-
side the cavities. Therefore, they selectively bond to various drugs of matching size through hydrogen bonding,
hydrophobic interaction, and van der Waals force. They are are not only used to enhance the biocompatibility
and drug synergy of drug molecules, but also used for targeted drug delivery and in situ imaging or in situ drug
formation. With the development of cross-disciplinary research such as chemistry, biology, and materials, they
have attracted more and more attention from scientists. This paper summarizes the application of water-soluble
macrocyclic motifs or derivatized motifs to drug molecules and assembly loading in targeted drug delivery, con-
trolled drug release, and synergistic enhancement of photothermal and photodynamic therapy, mainly including
(1) supramolecular therapeutic systems constructed by cyclodextrin derivatives; (2) supramolecular therapeutic sys-
tems constructed by cucurbiturils; and (3) supramolecular therapeutic systems constructed by calixarene/pillara-
rene derivatives. Finally the development trend of macrocyclic supramolecular medicinal chemistry is prospected.
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(a) In vitro drug delivery system constructed with sulfobutyl-3-cyclodextrin and chitosan hydrogel ’;
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Figure 1
(b) Tyramine-modified 3-cyclodextrin for bile acid removal ™’ ; (¢) Supramolecular nanoreactor based on
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Figure 2 (a) Cyclodextrin-modified hyaluronic acid-encapsulated platinum anticancer drugs'®’; (b) Magnetically

responsive nanofibers assembled from cyclodextrin modified hyaluronic acid and mitochondrial targeting peptides'*’;

(¢) Supramolecular magnetically responsive nanofibers with photothermal effect’>’; (d) Multi-assembled supramolecular

synergistic therapeutic system based on cyclodextrin-modified graphene oxide'>
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photothermal effect of perylene diimide
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Figure 5 Supramolecular drug systems constructed from calixarene (a)'
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