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		Abstract

		[enter Although most immunosensors which have high afﬁnity antigen–antibody interactions can perform highly speciﬁc and sensitive detection, antibody–antigen bonds are typically too strong to allow for rapid reversibility. Therefore, creating a biosensor platform capable of non-invasive surface regeneration is important for reducing costs and being able to perform multiple measurements without losing sensor sensitivity. A reusable electrochemical immunosensor was developed on which a glassy carbon plate was passivated with a mixed layer of 4-nitroaniline/p-phenylenediamine, attached with gold nanoparticles, followed by surface-bound epitope (sulfo-NHS-biotin) to which the monoclonal anti-biotin IgG antibody was complexed. Free biotin was detected when the antibody dissociated from the surface-bound epitope in the presence of free biotin during a displacement assay. The electrochemical impedance spectroscopy technique was used to monitor the protein-surface interactions. To ensure that the immunosensor could be used repeatedly, electrode polarization was used to remove as much surface-bound antibody as possible by applying a negative potential to the working electrode. Therefore, the antibody could bind to the surface-bound epitope again after the electrode was reincubated in the antibody solution, and hence, the displacement assay could be performed again for repeated sensor use. Comparisons between disposable and reusable biosensors are discussed in this paper. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Protein-surface  interactions, Pulse  voltammetry, Surface  regeneration, Reversible  afﬁnity interactions, Reusable  biosensor, Electrochemical  immunosensor

	
	

	
    

    
	

	
	
		JEL Classification: I1, I10

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Khoo,  Mai Mai and Rahim,  Zarina and Darwish,  Nadia and Alias,  Yatimah and Khor,  Sook Mei, Non-Invasive Control of Protein-Surface Interactions for Repeated Electrochemical
Immunosensor Use (January 7, 2016). Sensors and Actuators B 224 (2016) 683–691,  Available at SSRN: https://ssrn.com/abstract=2712127
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Mai Mai Khoo

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				University of Malaya (UM) - Department of Chemistry 

			

			
			
				
				
				
					Jalan Lembah Pantai
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zarina Rahim

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				University of Malaya (UM) - Department of Chemistry 

			

			
			
				
				
				
					Jalan Lembah Pantai
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Nadia Darwish

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				University of Malaya (UM) - Department of Chemistry 

			

			
			
				
				
				
					Jalan Lembah Pantai
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yatimah Alias

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Malaya (UM) - Department of Chemistry  ( email )

			

			
			
				
				
				
					Jalan Lembah Pantai
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Sook Mei Khor (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				University of Malaya (UM) - Department of Chemistry  ( email )

			

			
			
				
				
				
					Kuala Lumpur, Wilayah Persekutuan 50603
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research you’d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       26

			

		
		
		
			Abstract Views

			      654

		

		
		
	


	

	
		
			
				       16 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Innovation Educator: Courses, Cases & Teaching eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Innovation Educator: Courses, Cases & Teaching eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              253

                                    

                                    
                                        PAPERS

                                            2,508

                                    

                                

                                
                            

                        

                    

                
	
                    Innovation Practice eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Innovation Practice eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              252

                                    

                                    
                                        PAPERS

                                            1,493

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Energy Engineering eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Energy Engineering eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              157

                                    

                                    
                                        PAPERS

                                           20,087

                                    

                                

                                
                            

                        

                    

                
	
                    Analytical Chemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Analytical Chemistry eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               91

                                    

                                    
                                        PAPERS

                                            4,933

                                    

                                

                                
                            

                        

                    

                
	
                    Electrochemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Electrochemistry eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               67

                                    

                                    
                                        PAPERS

                                            3,224

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright © 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l200 in   0.110 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

