





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Glycosaminoglycans and glycoproteins influence the elastic response of synovial fluid nanofilms on model oxide surfaces
  
       View ORCID ProfileAmar S. Mann,  View ORCID ProfileAriell M. Smith,  View ORCID ProfileJoyce O. Saltzherr,  View ORCID ProfileArvind Gopinath,  View ORCID ProfileRoberto C. Andresen Eguiluz

  
      doi: https://doi.org/10.1101/2021.11.19.469284 

  
  
  

Amar S. Mann 
1Department of Materials Science and Engineering, University of California, Merced, California 95344, United States

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Amar S. Mann


Ariell M. Smith 
1Department of Materials Science and Engineering, University of California, Merced, California 95344, United States

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ariell M. Smith


Joyce O. Saltzherr 
1Department of Materials Science and Engineering, University of California, Merced, California 95344, United States

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Joyce O. Saltzherr


Arvind Gopinath 
2Department of Bioengineering, Health University of California, Merced, California 95344, United States
3Sciences Research Institute, University of California, Merced, California 95344, United States

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Arvind Gopinath


Roberto C. Andresen Eguiluz 
1Department of Materials Science and Engineering, University of California, Merced, California 95344, United States
3Sciences Research Institute, University of California, Merced, California 95344, United States

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Roberto C. Andresen Eguiluz
	For correspondence: 
randreseneguiluz@ucmerced.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Synovial fluid (SF) is the natural lubricant found in articulated joints, providing unique cartilage surface protecting films under confinement and relative motion. While it is known that the synergistic interactions of the macromolecular constituents provide its unique load-bearing and tribological performance, it is not fully understood how two of the main constituents, glycosaminoglycans (GAGs) and glycoproteins, regulate the formation and mechanics of robust load-bearing films. Here, we present evidence that the load-bearing capabilities, rather than the tribological performance, of the formed SF films depend strongly on its components’ integrity. For this purpose, we used a combination of enzymatic treatments, quartz crystal microbalance with dissipation (QCM-D) and the surface forces apparatus (SFA) to characterize the formation and load-bearing capabilities of SF films on model oxide (i.e., silicates) surfaces. We find that, upon cleavage of proteins, the elasticity of the films is reduced and that cleaving GAGs results in irreversible (plastic) molecular re-arrangements of the film constituents when subjected to confinement. Understanding thin film mechanics of SF can provide insight into the progression of diseases, such as arthritis, but may also be applicable to the development of new implant surface treatments or new biomimetic lubricants.
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