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		Abstract

		We developed an immunosensor that operates based on the lateral ﬂow principle designed to detect haemoglobin A1c (HbA1c), a biomarker for type 2 diabetes mellitus in human blood samples. Two diﬀerent clones of antibodies were used to form a “sandwich” when HbA1c was present. Functionalization of colloidal gold with antibodies was carefully optimized to generate stable gold conjugates to amplify the signal from the formed “sandwich” for the immunoassay. The ideal blocking reagent to minimize background noises, the test line format on the strip, the selectivity of the assay towards HbA1c against HbA0 and glycated species of HbA0, and the potential interference contributed by the colour of the blood sample were investigated. Captured HbA1c on the lateral ﬂow immunosensor can be distinguished based on the number and intensity of the test lines shown; visual detection of the lines shown then indicated the distinctive groups at normal, under control, and elevated levels of HbA1c. Also, a calibration curve that covered the detection range of 4% (20 mmol/mol) and 12% (108 mmol/mol) HbA1c was reported, indicating that the prototype can be used for future quantiﬁcation utilizing a lateral ﬂow reader. The resultant immunosensor was found to report results that were easier to be interpreted and relatively inexpensive compared to electrochemical biosensors developed for the detection of HbA1c. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: haemoglobin A1c, lateral ﬂow immunoassay

	
	

	
    

    
	

	
	
		JEL Classification: I1, I10

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Ang,  Shu and Yu,  Choo Yee and Ang,  Geik Yong and Chan,  Yean Yean and Alias,  Yatimah and Khor,  Sook Mei, A Colloidal Gold-Based Lateral ﬂow Immunoassay for Direct Determination of Haemoglobin A1c in Whole Blood (2015). Analytical Methods 7 (2015) 3972-3980,  Available at SSRN: https://ssrn.com/abstract=2712110
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Shu Ang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Malaya (UM) - Department of Chemistry 

			

			
			
				
				
				
					Jalan Lembah Pantai
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Choo Yee  Yu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Universiti Sains Malaysia (USM)  ( email )

			

			
			
				
				
				
					Jalan Sungai Dua
Minden, Penang 11800
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Geik Yong  Ang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Universiti Sains Malaysia (USM)  ( email )

			

			
			
				
				
				
					Jalan Sungai Dua
Minden, Penang 11800
Malaysia

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yean Yean  Chan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Universiti Sains Malaysia  ( email )

			

			
			
				
				
				
					Bandar Baru Nilai
Nilai, Negeri Sembilan 71800
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

				       49

			

		
		
		
			Abstract Views

			      527

		

		
		
	


	
		
            
            	        1 Citations
		

	

	
		
			
				       23 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Biology & Anthropology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Biology & Anthropology eJournal

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

                                
                                    
                                        FOLLOWERS

                                              317

                                    

                                    
                                        PAPERS

                                            2,803

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					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-l100 in   0.094 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

