







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 23 January 2003



                    Photocontrolled reversible release of guest molecules from coumarin-modified mesoporous silica

                    	Nawal Kishor Mal1, 
	Masahiro Fujiwara1 & 
	Yuko Tanaka1Â 



                    

                    
                        
    Nature

                        volumeÂ 421,Â pages 350â€“353 (2003)Cite this article
                    

                    
        
            	
                        7605 Accesses

                    
	
                        1000 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Since the discovery1 of MCM-41 more than ten years ago, many investigations have explored the suitability of hexagonal mesoporous silicas for potential practical applications2,3,4. These range from catalysis5,6 and optically active materials7,8 to polymerization science9,10,11,12, separation technology3,13,14 and drug delivery15,16,17,18, with recent successes in the fabrication of hybrid mesoporous organosilicas19,20,21 expected to open up further application possibilities. Because the pore voids of this class of materials exhibit relatively narrow pore size distributions in the range of 2â€“4â€‰nm in diameter, mesoporous silicas can selectively include organic compounds and release them continuously at a later stage. The functionalization of MCM-41 pore voids with photoactive derivatives22,23,24,25 provides influence over the material's absorption behaviour, but full control over the release process remains difficult. Here we show that the uptake, storage and release of organic molecules in MCM-41 can be regulated through the photocontrolled and reversible intermolecular dimerization26,27 of coumarin derivatives attached to the pore outlets. Successful functionalization requires uncalcined MCM-41 still filled with the template molecules that directed the formation of its pores, to ensure that coumarin derivatives attach preferentially to the pore outlets, rather than their inside walls. We find that this feature and the one-dimensional, isolated nature of the individual pores allow for efficient and reversible photocontrol over guest access to the material's interior.
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                    Figure 1: Changes in UVâ€“visible spectra of modified MCM-41 samples during UV irradiation.[image: ]


Figure 2: Nitrogen adsorptionâ€“desorption isotherms of MCM-41 samples.[image: ]


Figure 3: UVâ€“visible spectra of coumarin-modified MCM-41 after complete photo-irradiation by UV light of wavelength >310â€‰nm.[image: ]
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