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          Summary of the dissertation 

 

 

The popularity of the electronic cigarette (e-cigarette) has increased 

significantly in the past decade. To assure public health, scientific research 

about the safety and quality of the e-cigarette is of great importance. The 

objective of this PhD thesis was therefore to first determine the chemical 

composition of the liquids used in e-cigarettes (e-liquid) and next to 

investigate toxicological aspects of flavouring substances present in e-liquid 

refills. First, a comprehensive literature search was performed to obtain an 

overview about the chemical composition of the e-liquids and the analytical 

methods used for their detection. Next, alternative methods were developed 

for the quantitative determination of nicotine and its related impurities 

(HPLC-DAD) and for the flavours diacetyl and acetylpropionyl (HS/GC-MS). 

Also, screening methods were developed for the identification of volatile 

organic compounds (HS/GC-MS) and the additives taurine (LC-MS/MS) and 

caffeine (GC-MS). Subsequently, the quality of e-liquids available on the 

Belgian market was investigated using these developed methods. Also, the 

risk of inhaling diacetyl present in e-liquids was investigated using an 

adapted risk assessment methodology for intentional inhalation of 

substances through the e-cigarette. In the final experimental part of the 

thesis, we focused on the identification of potential genotoxic flavouring 

substances in e-liquids through the use of non-animal methodologies. A 

prioritization strategy combining analytical screening, in silico tools and 

literature data was developed to identify potentially genotoxic e-liquid 

flavourings. Finally, in order to minimise potential health risks imposed by 

the use of e-cigarettes, some recommendations are suggested to further 

amend the current e-cigarette legislation. 
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