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INTRODUCTION 

Characterization of extractables and leachables is essential for ensuring 
the safety, quality and efficacy of inhalation tobacco products such as       
e-cigarettes. The characterization of extractables from e-cigarettes, e-
liquids, refill cartridges and e-cigarette aerosol involves both targeted 
screening (i.e. testing the extracts for known impurities) and non-targeted 
screening to look for unknown impurities that may potentially migrate from 
the starting materials and other packaging and device components. 
 
FDA Deeming Regulation (May 2016) and EU Tobacco Product Directive 
(2014/40/EU) require manufacturers and importers to conduct full scientific 
evaluation of e-cigarette products including disclosure of ingredient listing, 
harmful and potentially harmful constituents, labeling requirements, 
demonstration of good manufacturing practices, product registration and 
premarket approval required in the US. Regulatory submissions must 
demonstrate that products meet the product safety and quality 
requirements and are appropriate for the protection of public health.  
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Fig 1. GC-QTOF-MS profiles for E-cigarette components 

Both the LC and GC data were processed using UNIFI data analysis platform. The potential candidate markers were screened against a 
known library of extractables and leachables which automatically identifies compounds using several criteria including accurate mass     
precursor and fragment ion matching, peak response, retention time, isotopic fit to simplify data review and facilitate decision-making.  
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EXPERIMENTAL 

In this study, the various components of an e-cigarette cartridge (end 
caps, mouth piece, gauze, heating element, metal shell and flavor 
formulation) were extracted separately and subjected to non-targeted high 
resolution screening using both UPLC and GC analysis on a single QTOF-
MS platform. Data was acquired using alternating high and low collision 
energy states (MS

E
) across the full analytical mass range, to generate 

accurate mass precursor and fragment ion spectra. The data from sample 
extracts was compared to isopropanol reagent blank extracts to determine 
the differences and potential extractables.   
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 Comprehensive characterization of extractables and leachables requires evaluation using  multiple  

  chromatographic techniques (LC/GC), multiple ionization modes and integrated software (UNIFI) 

 Accurate mass screening using MSE data acquisition combined with scientific libraries can be used to  

   automatically identify target components 

 Sample comparison and elucidation toolsets are useful in characterizing unknown compounds using accurate  

   mass data, retention time, isotopic patterns and searchable databases   

Table 1. Tentative identifications using APGC-UPLC-QTOF-MS 

Low energy – precursor ion

High energy – fragment ions

UPLC-QTOF-MS
MSE Acquisition

GC-QTOF-MS
MSE Acquisition

Fig 2. Identification of Dibutyl Phthalate using GC-QTOF-MS  

Fig 3. Identification of HMBTAD using UPLC-QTOF-MS  
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Dibutyl Phthalate (DBP) Plasticizer

Octadecanoic Acid Surfactant/softening agent

Dioctyl Sebacate Plasticizer

4-Methyl Benzophenone
(4-MBP)

Stabilizing agent

Sorbic acid Food preservative

N,N-Dimethyl-p-
phenylenediamine

Polymer additive

LC-QTOF-MS

HMBTAD Light stabilizer

Disperse Red 11 Dye

Uvinull 120 Anti-oxidant

Irgafos 168 Light Stabilizer

HMBTAD: 

N,N'-Bis(2,2,6,6-tetramethylpiperidin-4-yl) 
hexane-1,6-diamine; CAS No.61260-55-7 

http://www.chemicalbook.com/CASEN_61260-55-7.htm

