





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The molecular weight of NaYF4:RE photonic up-conversion nanoparticles
  
       View ORCID ProfileLewis E. MacKenzie,  View ORCID ProfileJack A. Goode, Alexandre Vakurov, Padmaja P. Nampi,  View ORCID ProfileSikha Saha,  View ORCID ProfileGin Jose, Paul A. Millner

  
      doi: https://doi.org/10.1101/114744 

  
  
  

Lewis E. MacKenzie 
aSchool of Biomedical Sciences, Faculty of Biological Sciences, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Lewis E. MacKenzie


Jack A. Goode 
aSchool of Biomedical Sciences, Faculty of Biological Sciences, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jack A. Goode


Alexandre Vakurov 
aSchool of Biomedical Sciences, Faculty of Biological Sciences, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Padmaja P. Nampi 
bSchool of Chemical and Process Engineering, Faculty of Engineering, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sikha Saha 
cLeeds Institute of Genetics, Health and Therapeutics (LIGHT), Faculty of Medicine and Health, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sikha Saha


Gin Jose 
bSchool of Chemical and Process Engineering, Faculty of Engineering, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gin Jose


Paul A. Millner 
aSchool of Biomedical Sciences, Faculty of Biological Sciences, University of Leeds, United Kingdom, LS2 9JT

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Luminescence up-conversion nanoparticles (UCNPs) consisting of a NaYF4 crystal lattice doped with rare earth (RE) ions have found widespread application in bio-sensing, bio-imaging, and therapeutics; yet the molecular weight of UCNPs is not known. Lack of knowledge of molecular weight of UCNPs results in sub-optimal functionalisation and dosages of UCNPs. We present a simple method for calculating the molecular weight of NaYF4:RE UCNPs from arbitrary crystal lattice parameters and UCNP diameter measurements, and we apply this method to estimate the molecular weight of various NaYF4:RE UCNPs from the literature. UCNP molecular weight scales exponentially with UCNP volume (i.e. diameter cubed). UCNPs of 10 nm diameter are estimated to be a molecular weight of ~ 1 MDa, and 45 nm UCNPs are estimated to be ~100 MDa. Hexagonal lattice UCNPs were found to have a greater molecular weight than their cubic lattice UCNP counterparts. A Gaussian distribution of nanoparticle diameters was found to produce a lognormal distribution of nanoparticle molecular weights. We provide stand-alone graphic user interfaces to calculate UCNP:RE molecular weight. This approach can be generalised to estimate the molecular weight of crystalline nanoparticles of arbitrary size, geometry, and elemental composition where nanoparticle unit cell parameters are known.
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