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Summary
In this contribution, the main strategies that have been exploited to design a broad range of CD-containing polymeric systems have been described. It is clear that the use of CDs has opened opportunities for designing highly versatile materials with often improved properties compared to conventional (non-CD) polymeric systems. First, a bioactive supramolecular hydrogel with multifunctional characteristics has been prepared by the conjugation of the FA with α-CD and then interaction with MPEG in an aqueous solution. This gelation process could be carried out under mild conditions without the necessity of high temperatures or the use of chemical emulsifiers or cross-linkers. The hydrogel formation can be attributed to the inclusion complexation between MPEG and α-CD-FA. The gelation time, mechanical strength, shear thinning, and thixotropic properties of the resultant supramolecular hydrogels depend on the amount of MPEG or α-CD-FA used for the hydrogel preparation. Moreover, the encapsulated Dox demonstrates a controlled and sustained release behavior. This study provides a novel drug-entrapment strategy for hydrophilic hydrogel-based carriers.

We have demonstrated a novel method for the formation of micelle with α-CD assisted self-assembly of block copolymers, where α-CDs act as the driving medium for the self-assembly of block copolymers. The selective threading of α-CDs onto individual PCL segments of the PCL-b-P4VP block copolymers and α-CDs can induce the micellization of PCL-b-P4VP in aqueous solutions due to the formation of pseudopolyrotaxane-b-P4VP. The resultant complex micelles consist of a PCL/α-CD IC as core with P4VP chains as the shell, and they have a well-defined spherical morphology with biocompatible micelles. The ratio of P4VP segments to PCL segments in PCL-b-P4VP can influence the structure of the resultant complex micelles. Moreover, the WAXD patterns confirm the pseudopolyrotaxane-b-P4VP to be arranged as ‘‘channel-type’’ crystallites due to the arrangement of the supramolecular columns. Dox was successfully loaded into the pseudopolyrotaxane-b-P4VP micelles. The Dox loaded pseudopolyrotaxane-b-P4VP micelles showed lower cytotoxicity than the free drug and could efficiently deliver and release the Dox into cancer cells. Furthermore, the results described in this study provide a novel method that potentially widens the options for the self-assembly of block copolymers and shows promise for the development of a potential intracellular anticancer drug delivery system.
Inclusion complexes of α-CD with PBA or PCL were successfully prepared and confirmed using DSC, WAXD, solution 1H NMR, and FT-IR spectroscopy. The WAXD studies show that a channel structure was formed in all of the ICs. In addition, the DSC confirms that some of the PBA segments remained outside the channel-like IC arrangements. In the nonisothermal crystallization, a high cooling rate is helpful for the formation of the PBA β-form crystal, and the introduction of nucleating agents is beneficial for the formation of the PBA α-form crystal. The effect of nucleating agents and the nucleating activity on PBA crystallization were studied. Both nucleating agents allowed the formation of the α-form crystal and it can be seen that PCLIC has a higher nucleating activity than PBAIC, because the uncovered PBA segments may prevent the nucleating activity of PBAIC.

Based on this work, hopefully we can gain some new insight into the relative contributions made by the cyclodextrin inclusion complex-containing biodegradable polymeric systems.
