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Raman	  Sca;ering	  

1	  in	  10,000,000	  photons	  



Raman	  Spectrum	  -‐	  UHMWPE	  



Raman	  Spectrum	  -‐	  UHMWPE	  



Raman	  Spectrum	  –	  Cell	  



Raman	  Spectrum	  –	  Cell	  +	  UHMWPE	  



Raman	  Mapping	  



•  op7cal	  method 	  	  
•  no	  label	  required	  
•  wide	  spectrum	  

Raman	  
•  slow 	   	   	  	  
•  low	  resolu7on	  
•  poor	  3D	  informa7on	  



Coherent	  an7-‐Stokes	  Raman	  Sca;ering	  



White	  Light	  –	  Refrac7ve	  Index	  



CARS	  –	  Chemical	  Bonds	  



CARS	  –	  3D	  Sec7oning	  



CARS	  –	  Living	  Cells	  



•  op7cal	  method 	  	  
•  no	  label	  required	  
•  narrow	  spectrum	  

Coherent	  an7-‐Stokes	  Raman	  
•  fast 	   	   	  	  
•  high	  resolu7on	  
•  good	  3D	  informa7on	  



CARS	  –	  Laser	  Source	  



CARS	  –	  Microscope	  Setup	  



Macrophage	  Cells	  



Micronised	  Polyethylene	  



Wear	  Simulator	  Debris	  



Enhancing	  Contrast	  



Enhancing	  Contrast	  
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3D	  Imaging	  	  



Conclusions	  

•  label	  free	  imaging	  of	  polyethylene	  and	  more	  
•  fast	  image	  acquisi7on	  on	  live	  cells	  

•  good	  spa7al	  resolu7on	  

•  improve	  chemical	  iden7ty	  

•  work	  on	  7ssues	  
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