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What is the outcome or accomplishment? (1-2 short sentences describing it and why it is 
transformative; 50-word maximum suggested)* 
 
Louisiana researchers have demonstrated that laser-based metal 3D-printing can be used to 
fabricate medical implants with complex internal structures. Experimental results showed that 
titanium implants produced by 3D-printing could serve as a repository to retain chemicals for 
their slow and sustained release, such as chemoattractants to attract growth cells, and 
antimicrobial reagents that stifle bacteria growth. 
 
What is the impact? (1-2 simple sentences describing the benefits for science, industry, society, 
the economy, national security, etc.; suggested 50-word maximum). 
 
Slow and sustained release of chemoattractants from the medical implants with featured internal 
tubulous structures can attract a large amount of stem cells to speed up and strengthen bone 
growth to anchor the implant. Antimicrobial reagents stored in the implants can prevent 
infections after implant surgeries, thus improving the success rate of implants. 
 
What explanation/background does the lay reader need to understand the significance of 
this outcome? (1-2 paragraphs that might include, for example, more on who, when, where; 
NSF's role; support from multiple directorates/offices; what makes this accomplishment unique; 
additional intellectual merits; or broader impacts such as education, outreach, or infrastructure 
improvement that are integral to this outcome; suggested 150-word maximum) 
 
According to the American Association of Oral and Maxillofacial Surgeons, about 70% of adults 
between ages 35 and 44 lose at least one permanent tooth and 26% of adults by age 74 lose all 
teeth. Loss of teeth impairs the ability to eat, and reduces the ability to speak, and changes the 
patient’s appearance. All of these factors cause social and psychological problems. Currently, 
dental implantation is the preferred option for replacing missing teeth. In this process, an implant 
is inserted into the jawbone where it must anchor to the bone in a process known as 
osseointegration- which is a key step for successful implantation. The shortfalls of current 
implants include: (a) establishment of osseointegration takes months; (b) only partial 



osseointegration can be achieved; (c) peri-implantitis due to bacterial infection can result in loss 
of established osseointegration. This project addressed these shortfalls by using featured implant 
designs and realized the designs using an advanced metal 3D-printing technique using the CIMM 
Core Users Facilities advanced manufacturing center. 
 

 
Veterinary student Mary Bollman (center) explains the results of in vitro and in vivo studies to 
test the implants produced by metal 3D-printing at a “Phi Zeta Research Emphasis Day” event 
held at Louisiana State University. 
 

 
LSU veterinary student Alexandra Ramos, graduate student Zhongqiang Li and Dr. Shaomian 
Yao are examining the formation of inhibition zones around the implants coated with an 
antimicrobial reagent. 


