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Optimize a Countermeasure for Accelerated Acclimation and Resilience to 
Extreme Cold 

PROJECT DESCRIPTION: United States Warfighters are deployed throughout the world and expected to 
operate at the highest levels of human performance to ensure mission success. Recent deployments in 
regions of extreme heat (Iraq, >100 days in excess of 110℃) and extreme cold (Afghanistan, >90 days 
below 0℃) have illuminated the impact of the environment on the health and human performance of 
our warfighters (18). With the expected push for more Arctic related missions, the need for building 
force resilience to the harsh extreme conditions is paramount. Using a combination of in vitro gut, brain, 
and brown adipose tissue (BAT) -on-a-chip we aim to screen and evaluate the potential of pre-/pro-
biotics to provide more rapid cold acclimation and resilience. Students will utilize a combination of 
advanced microfluidic organ-on-a-chip, induced pluripotent stem cell (iPSC), and next-gen molecular 
tools to characterize both host and microbiome responses to hypothermia exposures. 

ACADEMIC LEVEL: Bachelor’s, Master’s, PhD 

DISCIPLINE NEEDED: 
• Biology
• Microbiology
• Biomedical Engineering

RESEARCH LOCATION: Wright-Patterson Air Force Base, Dayton, Ohio 

RESEARCH MENTOR: Tyler Nelson, PhD 
Biomedical Engineering, The Ohio State University, 2015 

Dr. M. Tyler Nelson is a Research Biomedical Engineer at the Airman Systems Directorate, 711th Human 
Performance Wing, Air Force Research Laboratory, Wright-Patterson Air Force Base, Ohio. Dr. Nelson co-
leads an In Vitro Core as part of the Systems Biology for Human Performance Core Research Area. The 
team’s mission is to design and execute innovative laboratory approaches for evaluating operationally-
derived toxicants and environmental condition’s effects on Airman health and performance using 
advanced in vitro techniques. Dr. Nelson’s team develops microphysiological systems (MPS) through: 
tissue engineering, 3D bioscaffolds, microfluidics, and bioreactors to study the molecular and 
physiological impacts of battlefield stress. His expertise includes novel bioscaffold design and 
fabrication, electrospinning, microfluidic organ-on-chip development, nanoscale fabrication techniques, 
materials characterization, tissue engineering, and bio-sensor development. Photo Unavailable. 
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