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                    Abstract

                    


        
            
      Injectable hydrogels are an increasingly important materials in biomedical applications for drug delivery as well as injectable scaffolds. Although injectable supramolecular hydrogels based on the host–guest interaction of α-cyclodextrin (α-CD) and hydrophilic polymers have been reported, systematic studies on their dynamic rheology properties in relation to the supramolecular architecture of the hydrogel are limited. We recently found that low molecular weight (Mn < 5000) poly[(R,S)-3-hydroxybutyrate]-poly(ethylene glycol)-poly[(R,S)-3-hydroxybutyrate] (PHB-PEG-PHB) triblock copolymers formed unexpectedly strong hydrogels with α-CD. Herein, we elucidate the unexpected rheological behavior of the supramolecular hydrogel using dynamic rheology and X-ray diffraction measurements, in comparison with model systems that use low or high molecular weight PEGs as alternative guest polymers. Based on fluorescence probe spectroscopy, dynamic light scattering measurements and transmission electron microscopy, the self-assembly property of PHB-PEG-PHB was confirmed, and it is this hydrophobically associative nature of PHB-PEG-PHB that confers a high G′ value in the order of 104–105 Pa to the supramolecular hydrogels, along with high yield stress value of over 102 Pa and fast structural recovery after yielding. Hence, this study highlighted the usefulness of the hydrophobic interaction of a guest polymer, in addition to polymer molecular weight, polymer/α-CD ratio and overall solid content, to modulate the hydrogel stiffness, strength, and a very important parameter for injectable hydrogels: structural recovery rate.

    
        

            
                [image: Graphical abstract: Elucidating rheological property enhancements in supramolecular hydrogels of short poly[(R,S)-3-hydroxybutyrate]-based amphiphilic triblock copolymer and α-cyclodextrin for injectable hydrogel applications]
            


                    

                    





                    
                        
                            
                                You have access to this article
                            

                            
                                
                                    
                                        
                                            [image: ]
                                            Please wait while we load your content...
                                        
                                        
                                            Something went wrong. Try again?
                                        
                                    

                                

                            

                        

                    


                    
                        
                        

                    


                

            

        

        

            

                

                

                    
                        
                            About
                        

                        
                            Cited by
                        

                            
                                Related
                            

                    


                    
                    
                        
                            
                                    
                                        
                                            
                                                Download options Please wait...
                                            
                                        

                                    





                                                         




    Article information


    

                	DOI
	https://doi.org/10.1039/B923472A




        
            	Article type
	Paper




                
                    	Submitted
	10 Nov 2009



                
                    	Accepted
	03 Mar 2010



                
                    	First published
	13 Apr 2010




    

        
            
                
                    Download Citation
                

            

            
                Soft Matter, 2010,6, 2300-2311
                

                    
                        
                            BibTex
EndNote
MEDLINE
ProCite
ReferenceManager
RefWorks
RIS


                        
                        
                                
                        
                    


            

        





    
        Permissions


        
            
            
                Request permissions
            
        

    


    
    

        
            [image: ]
        

        
            Elucidating rheological property enhancements in supramolecular hydrogels of short poly[(R,S)-3-hydroxybutyrate]-based amphiphilic triblock copolymer and α-cyclodextrin for injectable hydrogel applications
        


        
 K. L. Liu, J. Zhu and J. Li,
            Soft Matter, 2010, 6, 2300

                DOI:  10.1039/B923472A        



    To request permission to reproduce material from this article, please go to the 
    Copyright Clearance Center request page.



    If you are an author contributing to an RSC publication, you do not need to request permission
    provided correct acknowledgement is given.



    If you are the author of this article, you do not need to request permission to reproduce figures 
    and diagrams provided correct acknowledgement is given. If you want to reproduce the whole article 
    in a third-party publication (excluding your thesis/dissertation for which permission is not required) 
    please go to the Copyright Clearance Center request page.


        
          Read more about how to correctly acknowledge RSC content.
        


        [image: ]

    

    



        
        
            Social activity


            


        


    
        
            [image: ]
            Tweet
        
    

    
        
            [image: ]
            Share
        
    









    
        Search articles by author

        
                
                    
                    Kerh Li Liu
                

                
                    
                    Jing-ling Zhu
                

                
                    
                    Jun Li
                

        

        
        
        
    



                                
                            

                        

                    

                    

                    
                    
                        
                                    
                                        
                                            [image: ]
                                            Fetching data from CrossRef.

                                            This may take some time to load.
                                        

                                    

                        

                    

                    

                    
                        
                            
                                
                                    
                                        Loading related content
                                        [image: ]
                                    

                                

                            

                        

                


            

    Spotlight

    
        
    

    Advertisements

    
        
    

    
        
    


        


    






        


    

    
        
            
            
                
                    
                        
                            	rsc.org
	
                                    [image: ]
                                    Journals, books & databases
                                


                        
                    

                

                
                    
                        
                            [image: Royal Society of Chemistry homepage]
                        

                        
                            	Home
	About us
	Membership & professional community
	Campaigning & outreach
	Journals, books & databases
	Teaching & learning
	News & events
	Locations & contacts
	Careers
	Awards & funding
	Advertise
	Help & legal
	Privacy policy
	Terms & conditions


                        

                        

                    

                

                
                    
                        
                            Facebook[image: ]
                            Twitter[image: ]
                            LinkedIn[image: ]
                            YouTube[image: ]
                        

                        
                            © Royal Society of Chemistry 2024
Registered charity number: 207890
                        

                    

                

                

            
            
        

    


    
    





    
        
            [image: ]
            Publishing
        

        
                    
                        Journals

                        	
                                            Current Journals
                                        
                                    
	
                                            Archive Journals
                                        
                                    
	
                                            All Journals
                                        
                                    


                    

                    
                        Books

                        	
                                            Browse Books
                                        
                                    
	
                                            Series
                                        
                                    
	
                                            For Authors and Editors
                                        
                                    
	
                                            About
                                        
                                    


                    

                    
                        Databases

                        	
                                            Literature Updates
                                        
                                    
	
                                            ChemSpider
                                        
                                    
	
                                            The Merck Index*
                                        
                                    
	
                                            MarinLit
                                        
                                    


                    

                    
                        More

                        	
                                            For Members
                                        
                                    
	
                                            For Librarians
                                        
                                    
	
                                            Subscribe
                                        
                                    
	
                                            RSS Feeds
                                        
                                    
	
                                            Blogs
                                        
                                    
	
                                            Chemistry World
                                        
                                    
	
                                            Education in Chemistry
                                        
                                    
	
                                            Open Access
                                        
                                    
	
                                            Historical Collection
                                        
                                    


                    


        

    




    
    
    
    

    



    

