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		Abstract

		The study of nanomaterials, especially metal oxide nanoparticles, has provided new research opportunities to enhance their biological properties to offer promising solutions to global health concerns. Therefore, it is essential to design bimetallic oxide nanoparticles as potential antimicrobial agents and effective nanomaterials for DNA cleavage due to the increased ROS (reactive oxygen species) production affected by the synergy of the corresponding monometallic oxides coupling. In that vein, mono- and bimetallic oxide nanoparticles of iron and titanium like TiO2, Fe2O3, Fe2TiO5, and Fe2Ti3O9 were prepared and after analysis, their antimicrobial and DNA cleavage activities compared and investigated. According to the results, Fe2Ti3O9 nanoparticles exhibit the highest antimicrobial effect against Gram-negative (Escherichia coli and Pseudomonas aeruginosa) and Gram-positive (Bacillus subtilis and Staphylococcus aureus) bacteria, and the fungi (Candida albicans and Aspergillus oryzae) as well as the highest ability to cleave chromosomal DNA of Escherichia coli bacterium compared to other nanoparticles. The synergistic effect of Fe2O3 and 3TiO2 coupling, the smaller average size of 10 nm, larger interaction surface, and less crystallinity are led to increased oxidative stress via ROS production and consequently enhanced biological properties in Fe2Ti3O9 nanoparticles. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Fe2Ti3O9 nanoparticles, antimicrobial activity, DNA cleavage ability, monometallic oxides coupling, ROS production

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Karimi,  Bahareh and Habibi,  Mohammad Hossein and Naghiha,  Reza, Synthesis, Characterization and Biological Properties of Fe2ti3o9 Nanoparticles: Antimicrobial Activity and DNA Cleavage Ability.  Available at SSRN: https://ssrn.com/abstract=3607696 or http://dx.doi.org/10.2139/ssrn.3607696 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Bahareh Karimi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				affiliation not provided to SSRN 

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Mohammad Hossein Habibi (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Isfahan 

			

			
			
				
				
				
					Azadi Square
Isfahan
Iran

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Reza Naghiha

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				affiliation not provided to SSRN 

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       83

			

		
		
		
			Abstract Views

			      348

		

		
		 
		
			Rank

			  540,693

		

		
	


	

	
		
			
				      105 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Chemical Engineering eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Chemical Engineering eJournal

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

                                
                                    
                                        FOLLOWERS

                                               94

                                    

                                    
                                        PAPERS

                                           15,823

                                    

                                

                                
                            

                        

                    

                
	
                    Materials Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Science eJournal

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

                                
                                    
                                        FOLLOWERS

                                               90

                                    

                                    
                                        PAPERS

                                           16,877

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Organic Chemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Organic Chemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               77

                                    

                                    
                                        PAPERS

                                            5,657

                                    

                                

                                
                            

                        

                    

                
	
                    Medical, Pharmaceutical & Pharmacological Biochemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Medical, Pharmaceutical & Pharmacological Biochemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               38

                                    

                                    
                                        PAPERS

                                            5,132

                                    

                                

                                
                            

                        

                    

                
	
                    Applied & Industrial Biochemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Applied & Industrial Biochemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               38

                                    

                                    
                                        PAPERS

                                            1,717

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					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 Â© 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   0.097 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
