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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)   
 Many patients with artificial joint replacements suffer from implant rejection and failure. This project 
will characterize the inflammatory response to novel titanium alloys in order to identify new biometals 
better suited for duration in a physiological environment and for engineering human prosthetic implants.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The greatest impediment to durable human prosthetics is loosening of the surgical implant over time. 
This process, known as aseptic loosening, is brought about by the inflammatory response against the 
prosthetic metal and metal debris produced by its corrosion or bacterial infection of the implant. This 
inflammatory response further results in the activation of osteoclasts, which erode bone around the 
implant, resulting in loosening and necessitating prosthetic replacement. Identification of biometals that 
induce a lower immune response than traditionally used metals for prosthetics would be a significant 
progress towards the construction of longer lasting prosthetic implants. Our preliminary data partially 
characterizes the biocompatibility of six novel metal alloys developed by the military. Data show that, 
when compared to traditional metals, the alloys induce a lower IL-1β immune response in macrophages 
and that connective tissue-producing fibroblasts display faster migratory responses when cultured on their 
surfaces. In this proposal, we will examine the biocompatibility of stainless steel, commercially pure 
titanium, Ti-6Al-4V alloy and the 6 novel titanium alloys via the following approaches: i) examine the 
influence on human osteoclast differentiation and bone resorbtion by the various alloys; and ii) analyze 
the bacterial propagative properties of the novel alloy surfaces. Identification of highly biocompatible 
metals will ultimately lower the implant failure rate, decrease the occurrence of replacement surgery and 
improve the quality of life for prosthetic recipients. 

EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
According to the U.S. Department of Health and Human Services, we have seen an increase in the 
number of surgical joint replacements (artificial knees, hips, shoulders) needed among the growing and 
aging populations of California and the United States over the past decade. As the need for better 
prosthetic replacements increases, so must our understanding of possible replacement materials. 
Currently, materials such as stainless steel, titanium and other metal alloys are implanted into patients. 
There have been serious clinical issues surrounding prosthetic implants, such as prosthetic loosening. 
Loosening is initiated either by bacterial infection or, more prominently, by the generation of metal debris 
at the site of implantation as a result of wear, tear and implant corrosion. These debris particles initiate an 
inflammatory response that eventually erode the bone anchoring the implant, and cause the prosthetic to 
fail. Experimental titanium alloys developed for aviation by the United States Air Force and its 
contractors have been identified as potential biometals with differing properties than traditional metals 
from which human implants are produced. The overall goal of this project is to define any inflammatory 
reaction of human immune cells to these novel prosthetic alloys and to determine whether the novel 
alloys serve as better biomaterials to construct longer lasting implants. My group has acquired the 
biometals through a collaboration with Dr. Vilupanur Ravi (Dept of Chemical and Materials Engineering, 
Cal Poly Pomona) and will analyze their ability to induce inflammation, test their propensity to infection 
and investigate their influence on cells responsible for bone erosion.  
                                                                                   


