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Abstract 

Inhaling tobacco smoke has been linked to lung ailments and bed-ridden patients. It remains difficult to 
discourage smokers from quitting encouraging the health industry to guide smokers to alternative nicotine 
delivery systems : vapes and heated tobacco products (HTPs). However, the differences between smoke 
produced from cigarettes and from those non-combustible nicotine products need to be further studied. 
Purpose of this study was to analyze volatile organic compounds (VOCs) and particulate matter of Ø size 
2.5-micron (PM2.5) concentrations of exhaled breaths from smoke and aerosol from regular cigarettes, 
vapes, and HTPs. Several factors were employed: legal and contraband cigarette types, different type of 
flavors and different vape systems in the experiment. This study includes experimental investigation of 
exhaled breaths from smoking cigarettes and alternative non-combustible nicotine products accessible in 
Malaysia. For VOCs concentration determination, exhaled breath was captured using a Bio-VOC breath 
sampler. For PM2.5 concentrations, exhaled breath was captured and measured using an AS-LUNG air 
sensor. For VOCs, highest mean concentration measured was from compound acetone produced from 
non-mentholated contraband tobacco cigarettes with 0.6 µg/m3. While the lowest acetone concentration 
was from mentholated HTP tobacco sticks with 0.098 µg/m3. For PM2.5, highest mean concentration 
measured were produced from non-mentholated contraband tobacco cigarettes with 1114 µg/m3 at t = 
60 min. While the lowest concentration was from mentholated HTP tobacco sticks with 38 µg/m3 at t = 60 
min. Based on these, HTPs produced the lowest concentrations of VOC and PM2.5 among the products and 
most suitable alternative to conventional cigarettes. 
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IGAC Activities 

Allin-Wayra: Small Sensors for Atmospheric Science, MAP-AQ: Monitoring, Analysis and Prediction 
of Air Quality 


