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            Abstract
The pathological changes in osteoarthritis—a degenerative joint disease prevalent among older people—start at the molecular scale and spread to the higher levels of the architecture of articular cartilage to cause progressive and irreversible structural and functional damage. At present, there are no treatments to cure or attenuate the degradation of cartilage. Early detection and the ability to monitor the progression of osteoarthritis are therefore important for developing effective therapies. Here, we show that indentation-type atomic force microscopy can monitor age-related morphological and biomechanical changes in the hips of normal and osteoarthritic mice. Early damage in the cartilage of osteoarthritic patients undergoing hip or knee replacements could similarly be detected using this method. Changes due to aging and osteoarthritis are clearly depicted at the nanometre scale well before morphological changes can be observed using current diagnostic methods. Indentation-type atomic force microscopy may potentially be developed into a minimally invasive arthroscopic tool to diagnose the early onset of osteoarthritis in situ.
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                    Figure 1: Surface imaging and indentation tests for articular cartilage of normal mice at various ages.[image: ]


Figure 2: Surface imaging and indentation tests for articular cartilage of wild-type control and Col9a1−/− knockout mice at 1 month of age.[image: ]


Figure 3: Statistical analyses of articular cartilage properties assessed by AFM from wild-type control and Col9a1−/− knockout mice at various ages.[image: ]


Figure 4: Assessing osteoarthritis in human patients.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Obesity alters the collagen organization and mechanical properties of murine cartilage
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 January 2021
                                    

                                

                                Amber T. Collins, Guoli Hu, … Courtney M. Karner

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Autofluorescence Lifetime Reports Cartilage Damage in Osteoarthritis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 February 2020
                                    

                                

                                João L. Lagarto, Mohammad B. Nickdel, … Yoshifumi Itoh

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spatial analysis of the osteoarthritis microenvironment: techniques, insights, and applications
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 February 2024
                                    

                                

                                Xiwei Fan, Antonia Rujia Sun, … Indira Prasadam

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Change history
	04 November 2010
In the version of this Article originally published, a systematic error affected all the values of microstiffness presented in the paper (including in the figures and figure captions). This error resulted in all the values of microstiffness being too high by a factor of √π. The values for nanostiffness are not affected and this error does not affect the conclusions of the paper. This error has now been corrected in the HTML and PDF versions of the text. The Supplementary Information and corresponding e-mail address have also been updated.
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