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Thermo Gravimetric Analysis (TGA) of sucralose
As reported in the literature, the thermo gravimetric analysis (TGA) experiment conformed the low stability of sucralose upon heating. The sucralose degradation reaction initiated at around 130⁰C and led to the formation of HCl and other decomposition products as shown by the Fourier Transform Infra Red (FTIR) spectra (Figure S1). Thermo-gravimetric analysis (TGA) was done on Netzsch TG 209 F1 Libra coupled to Bruker TGA-IR Tensor 27. Pure sucralose (10 mg) was added to an alumina crucible that was placed in the TGA machine. The temperature program was: 30°C/20.0(K/min)/800°C, and the effluent gas was monitored on FTIR.
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Figure S1. The superimposition of FTIR spectra obtained from TGA analysis of sucralose. Spectra show emission of HCl (peak around 2900 cm-1) starting at 130 ⁰C.

Formation of acid-catalyzed product in the gas phase
Gaseous products of the propylene glycol (PG)-sucralose degradation reaction during aerosolization were monitored by FTIR and nuclear magnetic resonance (NMR) spectroscopy. The experimental design consisted of a PG liquid (blank solution) or a PG liquid containing sucralose (1 % by mass), a sub-ohm device with 10 wraps kanthal wire coil operated at 125 W, a filter intercepting the gas flow and a gas tube directed onto the FTIR gas cell or to an impinger to trap the gases in deuterated chloroform for NMR measurements (Figure S2).
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Figure S2. The experimental setup used to analyze the gas phase produced from vaping sucralose in PG via FTIR and NMR.
Figure S3 shows that the aerosolization with sucralose does not show any chloropropanol in the gas phase and adds two new peaks to the already identified PG degradation products (El-Hellani et al. 2019). They are identified in the 1000-1200 and 2900-3100 cm-1 ranges as C-O-C and sp3 C-H bonds, respectively, and hint to HCl induced reactions. When HCl was scavenged by nicotine addition, these new products disappeared and confirmed the contribution of HCl to their formation as shown in Figure S4. The product attributed to the C-O-C bond was further identified by NMR. The NMR analysis of the gases produced from the four different solutions (1% nicotine in PG, 1% sucralose + 1% nicotine in PG, 1% sucralose in PG, and PG alone aerosolized at 125W) showed a unique peak for the 1% sucralose in PG solution between 3.3 and 5.3 ppm (Figure S5) identified as propylene acetal of acetaldehyde (IUPAC name: 2,4-dimethyl-1,3-dioxolane) (Scheme S1). The formation of acetals is known to be an acid transformation (Hunt 2019) catalyzed in this case by HCl produced from the sucralose degradation reaction. 
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Scheme S1. Reaction between acetaldehyde and propylene glycol to produce acetal in the presence of HCl
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Figure S3. FTIR spectra of gases produced by aerosolization, using a sub-ohm device at 125 W, pure PG and sucralose in PG liquids.
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Figure S4. FTIR spectra of gases produced by aerosolization, using a sub-ohm device at 125 W, sucralose in PG, pure PG and sucralose and nicotine in PG solutions. Nicotine is used as a scavenger for HCl in this case. 
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Figure S5. NMR spectra of gases produced by aerosolization, using a sub-ohm device at 125 W, pure PG, sucralose in PG, sucralose and nicotine in PG and nicotine in PG solutions


A) [image: C:\Users\ae74\Desktop\E-cig Research\1-AHMAD's papers\Sucralose\Chromatogram  and MS spectra\1,3DCP.PNG]
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Figure S6. Example of the detection of 1,3-DCP in a sample on GC-MS using selected ion monitoring (SIM): A) GC chromatogram and B) MS spectrum.
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B) [image: G:\Chromatogram  and MS spectra\3MCPDSIM.PNG]
Figure S7. Example of the detection of 3-MCPD in a sample on GC-MS using selected ion monitoring (SIM): A) GC chromatogram and B) MS spectrum.
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Figure S8. GC chromatogram with MS spectrum (full scan) of an extracted filter pad from our preliminary experiment in which the liquid contained sucralose and nicotine.
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