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Abstract 

Ozone, a common outdoor pollutant, can enter indoor spaces and initiate complex chemical reactions 
that cause significant ozone loss and generate various primary and secondary pollutants. including volatile 
organic compounds (VOCs) and ultrafine particles. Exposure to these gas and particle phase products can 
exacerbate indoor air quality issues and pose additional health risks. In previous indoor air studies, the 
role of humans as an indoor source of VOCs was often neglected or underestimated. To better understand 
how humans contribute to indoor VOCs, especially in the presence of ozone, a series of experiments were 
conducted in well-controlled climate chambers using proton transfer reaction time-of-flight mass 
spectrometry and gas chromatography mass spectrometry. We derived emission rates of more than 150 
human-sourced VOCs, with dermal emissions showing greater VOC diversity compared to breath 
emissions. Adding ozone to the chamber doubled the total VOC emission rate, with the increase attributed 
mainly to reaction products of ozone with skin oil and clothing. We further investigated various 
parameters that may influence VOC emissions, including temperature, relative humidity, ventilation, air 
mixing, clothing type, personal hygiene, personal care product application, age, and activities. In addition, 
when exposed to ozone, the VOCs present in the breathing zone and in exhaled breath were monitored 
to experimentally characterize the area affected by ozone-related chemistry surrounding the individual. 
Skin oil ozone oxidation products were measured in exhaled air and showed lower levels compared to 
inhaled air, indicating uptake by the human respiratory system. This unique and valuable data set can be 
used in models to better assess indoor air quality, especially in high occupancy environments, and provide 
the information needed for more accurate risk assessment of ozone exposure. 
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