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FEMI SR T 7RIS 5 2 Bl 4k 7 1347 e

SR HEL I RE S . B A RER RAR A N7
TS5 HAAT 4P, RS Ky TR 2

H 7 SR 52 #t (Pseudopolyrotaxane, PPR) 45 #0381,

Glucose unit 6 7

M.W. 973 Da 1135Da 1297 Da
Solubility in water 145 mg/mL 18.5 mg/mL 232 mg/mL
Volume of cavity ~174A3 ~262A° ~427A3
Hemolytic activity 6mM 3mm 16 mM
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Figure 1 (a) Structure of three types of cyclodextrin’l; (b) Structure diagram of cyclodextrin polyrotaxane?); (¢) Schematic

diagram of polyrothane classification?!.
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Figure 2 Synthesis route of cyclodextrin polyrotaxane with high coveragel33->71.
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Figure 3 Synthesis route of cyclodextrin polyrotaxane with low coveragel”: 13- 58-601,
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Figure 4 (a) Diagram of slide-ring gels with different coverage®®l; (b) Diagram of self-reinforcing slide-ring gels!®*); (¢) Diagram of

polyrotaxane cross-links mediated metallosupramolecular hydrogels!®; (d) Diagram of polyrotaxane cross-links mediated

collagen hydrogels!®; (e) Diagram of polyrotaxane cross-links mediated hydrogels sealed during copolymerization(®®l.
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Figure 5 (a) Diagram of spider silk structurel’?; (b) Diagram of polyrotaxane cross-links mediated artificial spider silk!'"’;
(c) Diagram of nano-pulleys in artificial spider silk[!],
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Figure 6 (a) Diagram of polyrotaxane cross-links mediated stretchable conductor?l; (b) Diagram of polyrotaxane cross-
links and quadruple H-bonding mediated polyurethanel?'; (¢) Diagram of polyrotaxane cross-links mediated layered
nanocomposites??].
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Review

Cyclodextrin Polyrotaxanes: Synthesis And Applications

SU Zi-hao!, MEI Guang-kai', ZHANG Guang-hao!, ZHOU Xiang®*, LIU Zun-feng'*
(!College of Chemistry, Nankai University, Tianjin 300071, China, *Department of Science, China Pharmaceutical
University, Nanjing 211198, China)

Abstract Polymers play a key role in across numerous industries, and the evolving requirements for advanced
materials necessitate superior properties, especially higher strength and toughness. One approach to achieving
these goals involves the introduction of polyrotaxane crosslinkers that feature a unique slide-ring crosslinking
mechanism. These rings are allowed to slide along the molecular chains strengthening mechanical properties of
materials, and it offers an effective enhancement strategy for various polymer systems. In this work, we
summarize diverse synthesis methods of cyclodextrin polyrotaxane and analyze their differences in the first
section. The practical applications of polyrotaxane crosslinkers are introduced in the following section, including
hydrogels, thermoplastic polyurethane, artificial spider silk, polymer binders, and stimulus-responsive polymer
soft materials. Last but not least, we provide a succinct conclusion and prospects of latest research progress of
polyrotaxane crosslinkers.
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* Corresponding author: ZHOU Xiang, E-mail: zhouxiang@cpu.edu.cn; LIU Zun-feng, E-mail: liuzunfeng@nankai.edu.cn.



