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Background

» Electronic nicotine delivery systems (ENDS) have been known to host various toxic
substancesin their e-liquids, including heavy metals.

» Previousresearchin ourlabhasshown that closed-system (prefilled) ENDS leach these
metals into their e-liquids.

» Onedevice previously tested, a blu PLUS+ Tanks™ (Patent 9,986,762), showed elevated
levels of lead.

» This pilot study utilized electrothermal atomic absorption spectroscopy (ETAAS) to
identify the source of metals contamination (Table 1).
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Table 1: Elements of interest and
their possible sources in ENDS.
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Partslabeled using f . ‘

Stored atroom
Lead (Pb) Currently Unknown gridonpetridish  L58§ temperature
Nickel (Ni) eating Col » 16 total parts con5|st|ngofmetal (5 parts; D1-3,5; F5) rubber or a similar material (5 parts; A3, B5, C1, ES5,
Chromium (Cr) Heating Coi F6), plastic (2 parts; A1,5), cotton-like fabric (2 parts; B1,3), and vinyl-like stickers (2 parts; S1-2)
Cadmium (Cd) Leaking Battery » 1 mLaliquots were pipetted into individual 2 mL Eppendorf tubes at the following time points:

» Time 0, 2 Weeks, 1 Month, 3 Months, 6 Months
» 1 mL of clean, unexposed 50/50 (v/v) PG/VG in 5% H,O was used as a reference.

Results Discussion

» Nickel, chromium, and cadmium were not found in quantifiable amounts from any part. Table 2: Statistics for data in Figure 1. Overall p » More data is needed to further determine the
» Lead was quantifiable from only one part, the battery connecter (D5, boxed in red). = 0.0040; Significance threshold is p < 0.05. significance between all time points.
» Figure 1 showstheincreaseinleadleached (ppbin 10 mL) into PG/VG overtime by D5. Kruskal-Wallis Non-| Adjusted > This data provides preliminaryinsight into the
» Concentrationincreased from Time O to 1 Month, then leveled off through 6 Months. Parametric Test p Value s e et exposure.
1500 1444 8 14149 13945 Time 0 vs 2 Weeks 09329 > F:onsumers may be at less risk of metal exposure
_ if closed-system products are purchased and used
s 1250 me 0 vs 1 Month 0.0031 within 2 weeks of manufacture.
2 ime 0 vs 3 Months 0.0465 Inthe Future:
§ g 1000 200 3 ime O vs 6 Months 0.0710 » Test multiple ENDS devices
§ = 250 » Significance found atthe 1 Monthand 3 > > InC_IUd? heatanda bafttery
2 S Months time points when compared to Time Con5|der.|n future tests j
= 0 » How dilute sample will become
= £ 500 '
2 > p =0.0001 for multiple comparisons test, > Manufacture dates
= excluding Ti » More thorough cleaning procedure
S 250 g Time 0. > Investigate types of metals used in ENDS
62 2 » Only 2 Weeks vs 1 Month was statistically nvestigate types or metais usedin
0 significant (adjusted p = 0.0078). production
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