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REPPERGER RESEARCH INTERN PROGRAM 
RESEARCH PROJECT #: AFRL-RHB-22-03 

 
EFFECTS OF INHALED PARTICLES ON LUNG SURFACTANT FUNCTION: IMPACT ON 
AIRMEN READINESS ENGAGED IN HIGH-DEMAND, HIGH-IMPACT MISSION TASKS 

 
PROJECT DESCRIPTION:  
Airmen constantly endure an evolving spectrum of operational stress scenarios that are vital to the 
continued success and achievement of the Air Force mission directives. Exposure to extreme conditions 
in space missions (e.g. temperature, gravity, radiation, pressure) is linked to critical medical attributes 
that impact the Airmen readiness to be engaged in high-demand, high-impact mission tasks. Lung 
surfactant (LS), also called pulmonary surfactant, is a phospholipid-protein complex secreted by the type 
II alveolar epithelial cells that combines with water in the lungs to create a film at the air-liquid 
interface. LS serves as a protective barrier to prevent absorption of harmful particles into the 
bloodstream while simultaneously reducing surface tension to near zero. This reduction in surface 
tension stabilizes alveoli against collapse by reducing the amount of effort required to inflate the lungs 
during breathing. Additionally, reduced surface tension increases breathing efficiency by reducing 
alveolar pressure and maximizing surface area for gas exchange. Diminishment of LS function contribute 
to the onset of collapsed alveoli, acute respiratory distress syndrome, tissue damage, and reduced 
Airmen readiness & performance. The goal of this project is to implement a novel method that simulates 
diminished lung surfactant function and assesses respiratory health effects of particles through 
biophysical (cell-free) and biochemical (in vitro) endpoints. The proposal influences operational impact 
by improving Airmen respiratory resiliency and improves mission performance by identifying and 
mitigating hazardous exposure. 
 
Objectives: 
1) Assess the interactions between lung surfactant films and a panel of aerosolized ‘benchmark 
chemicals/particles’ relevant to Air Force operational settings 
2) Measure the impact of diminished surfactant function on tissue surface structure and molecular 
profiles using a multi-lung cell/tissue model 
 
ACADEMIC LEVEL: Bachelors, Masters, PhD  
 
DISCIPLINE NEEDED:  

• Biochemistry 
• Chemistry 
• Biomedical Engineering 

 
RESEARCH LOCATION: Wright-Patterson AFB Dayton, OH, and AFRL Collaborative Labs at Wright State 
University 
 
RESEARCH ADVISER: Saber Hussain, PhD 
Biology, Indian Institute of Chemical Technology, India, 1991 
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Saber Hussain, Senior Scientist, Biotechnology Branch, Airman Bioscience 
Division, 711HPW/RH, Wright-Patterson Air Force Base, Ohio. He is a fully 
affiliated Professor of Pharmacology and Toxicology, Wright State School of 
Medicine, Dayton, OH. Dr. Hussain began (1987) his scientific career as a 
toxicology research fellow at the highly regarded Indian Institute of 
Chemical Technology (IICT) and received his doctorate degree in 1991. 
Here, his novel exploration of heavy metal biotransfer between different 
proteins in complex biological environments led to a series of prestigious 
research fellowships in Italy, Switzerland, and the U.S. Dr. Hussain joined 
the Air Force Research Laboratory at Wright-Patterson AFB in 1999, where 
his research interests transitioned into elucidating mechanisms of 
fundamental interaction of operationally relevant stress with biological 
systems with a special emphasis on mitochondria structure and function 

within human cell/tissue models. His research resulted in author/co-authorship of 150 peer-reviewed 
publications, several book chapters, and over 200 technical abstracts. He is currently an Associate Editor 
of Toxicological Sciences and serves as an editorial member of several other toxicology journals 
including Nanotoxicology Journal. He is a Fellow of the Academy of Toxicological Sciences and Fellow of 
U.S. Air Force Research Laboratory. He serves as an expert reviewer for several government and private 
organizations. Photo courtesy the U.S. Air Force Research Laboratory. 


