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Abstract: 
 

“The Interaction of Human Cells with Orthopaedic 
Prosthetic Metal Alloys: Current and Novel Materials” 

 
Each year in the United States over 500,000 hip and knee replacement surgeries are 

performed, proving it to be an effective and reproducible success of modern medicine.  
Despite this resounding clinical success, the frequently detrimental biological response, 
known as aseptic loosening, continues to plague total joint recipients and accounts for the 
majority of implant failures.  During this presentation we will describe how wear debris, 
predominantly fine metal wear particulates, inevitably produced during normal wear by 
mechanical articulation, stimulate a complex biochemical signaling cascade that result in 
bone resorption adjacent the implant. 

Improved quality of life issues and a greater functional demand of current joint 
prostheses have necessitated improved implant design and biomaterials.  During this 
presentation we will also describe metal alloys traditionally used in prosthetics 
(titanium& cobalt-chromium) and novel metal alloys (zirconium) that have recently 
entered the market. 
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Abstract: 
 

“The Basics of Particle Analysis” 
 
In particle analysis we must be able to separate by graylevel features that are of interest 
from areas that are not of interest to us. The features that are of interest to us are 
commonly characterized as particles or inclusions. The particle size and shape can be 
characterized and the particle chemistry is collected in an automated mode by EDS 
techniques. There are many difficulties in obtaining accurate chemistry from particles but 
our primary goal is to sort the particles into phases of some kind (e.g. “stainless steel with 
Ni” versus a “stainless steel without Ni”). Typically, the BSE image is thresholded to 
provide us with the particles or features to be analyzed. The threshold levels that will be 
used should be standardized or calibrated with a known material. This will ensure the 
most consistent, reproducible results. 
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