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Bio 
Dr. Olsen is from Henderson, Nevada and attended Brigham Young University prior to
acceptance into the Oregon State University College of Veterinary Medicine, where he
graduated in 2018. After graduating he moved to Blacksburg with his wife and two sons
where he completed a small animal rotating internship at the Virginia-Maryland College
of Veterinary Medicine. He then completed a surgical internship at a private specialty
practice in Austin, Texas before returning to Blacksburg for a Small Animal Surgery
Residency and concurrent Master’s in Biomedical and Veterinary Sciences program. He
is completing his final year of residency at the Texas A&M School of Veterinary
Medicine and plans to return to the Las Vegas area following his residency where he will
be building a mobile surgery practice.        
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Lay Language Abstract 

Localized bacterial infections that are resistant to systemic administration of antibiotics can be 
effectively treated with local antibiotic administration. This is commonly performed using 
antibiotic-impregnated calcium sulfate beads, which gradually release the antibiotic in the 
local environment over a prolonged period. This has two primary advantages. Firstly, the 
antibiotic reaches extremely high local concentrations, giving it excellent effectivity against 
even highly resistant bacteria, while the concentration of the antibiotic throughout the rest of 
the body is practically undetectable, minimizing the risk for side effects. Secondly, these high 
local concentrations can be maintained for around one to two weeks. Despite these 
advantages, there is little guidance on how to effectively use these antibiotic impregnated 
materials. 
Other studies have demonstrated how different antibiotics are released from the beads, but no 
studies have examined how the beads themselves are made to determine how to maximize the 
concentrations reached and maintain a therapeutic concentration for as long as possible. In 
this in vitro study, we created antibiotic-impregnated calcium sulfate beads using a 
combination of high and low concentrations of the antibiotic and three different bead sizes, 
resulting in six experimental groups, all containing the same total mass of amikacin (150 mg). 
The groups were submerged in a saline solution that was sampled at 14 time points over a 28-
day period. The samples were tested using ultra-performance liquid chromatography and 
mass spectrometry to determine how the concentration of the amikacin changed over time for 
each group between each sampling period. We found that smaller beads released higher peak 
concentrations of the antibiotic than the larger beads, but the larger beads, particularly with 
among the high-concentration groups, maintained a therapeutic concentration for a longer 
period than small beads. There was not a significant difference between the high and low 
concentrations in terms of peak concentrations or therapeutic duration. While more studies 
are needed, these findings may guide veterinarians in selecting the bead configuration that will 
best suite their needs and maximize the chances of successful outcomes with clinical patients.  
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