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In this talk | will present work on the development of mid-infrared (MIR) gas sensors spanning
the 3-5-micron wavelength band utilizing our in-house manufactured superlattice light emitting
diodes (SLEDs) and photodiodes (PDs). One target application includes environmental
monitoring, where increasing awareness about outdoor and indoor air pollution, and companion
regulations protecting air quality issued by the U.S. Environmental Protection Agency and Mine
Safety and Health Administration (MSHA) are key factors driving the portable gas sensor market
growth. Industrial applications such as real-time monitoring of pipelines, monitoring of benzene
leaks, and remote monitoring of plant equipment are additional demand growth factors. Another
application we are targeting is the development of a point-of-care (POC) gas sensor for
detecting volatile organic compounds (VOCs) emanated from human skin that can be utilized for
non-invasive disease diagnosis specifically burn wound bacterial infections that are estimated to
result in 75% of deaths following a burn injury and diabetic skin ulcers that affect millions of
patients across the US and contribute to tens of billions of dollars in US healthcare costs each
year. Therefore, a POC non-invasive VOC sensor that enables identification of the bacteria
causing skin infections can directly result in positive patient outcomes and save billions of
dollars in healthcare costs. | lead the environmental and medical gas sensor development
efforts both as an academic at the University of lowa, and as a co-founder and Vice President of
a startup company, Firefly Photonics, LLC, that is commercializing MIR technologies. Given my
entrepreneurship experience, | will also share typical path from basic research and development
to technology commercialization and product sales.



