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Introduction 
• Recent evidence indicates that the nicotine delivery of the JL electronic nicotine 
delivery system (ENDS; JUUL Labs, Inc.), an ENDS that utilizes a nicotine salt 
formulation, approximates the nicotine delivery of combustible cigarettes.1-3 

compared to usual brand (UB) combustible 
cigarettes, nicotine gum and a comparator ENDS.

Methods
• JL ENDS-naïve adult smokers (N=65; 50.8% 
female; mean age=41.2) completed a 7-arm 
within-subjects cross-over product administration 

setting for seven days. 
• On each study day, participants were instructed 

of each test product except for nicotine gum 
(“chew and park”):

1. JL ENDS - Virginia Tobacco (5% nicotine) 
2. JL ENDS - Mint (5% nicotine) 
3. JL ENDS - Creme (5% nicotine) 
4. JL ENDS - Mango (5% nicotine) 
5. UB cigarette 
6. Comparator ENDS (VUSE Solo; 4.8% nicotine) 
7. Nicotine gum (4 mg) 

• After each product administration, nicotine 
delivery pharmacokinetics and ratings of product 

liking” (visual analog scale [VAS] 0-100), 
“intent-to-use-again” (VAS 0-100) and a 

Product Evaluation Scale [mPES]) were assessed.

were assessed with multi-level linear models.

Results
product conditions, the comparator ENDS, and nicotine gum as assessed by maximum 
plasma nicotine levels (Cmax-BL), rate of plasma nicotine rise and overall nicotine 
exposure (AUC0-30-BL) (Figures 1-3). 

max-BL, rate of plasma 

nicotine rise and AUC0-30-BL than nicotine gum, except Cmax-BL of Creme did not 
Figures 1-3). 

• Mean time to maximal plasma nicotine concentration (Tmax ; minutes) was 
shorter in the JL ENDS conditions compared to nicotine gum (p<0.001), 

and Tmax  
ENDS (Figure 3). 
•  Product liking and intent-to-use-again for the 

comparator ENDS and nicotine gum (Figure 4).
•  The Mint, Mango and Creme JL ENDS 

than the nicotine gum and comparator ENDS 
(Figure 4).
•  For the “Satisfaction” subscale of the mPES, 

greater than nicotine gum and comparator ENDS 
except Virginia Tobacco (Figure 4).

the Mint and Mango products’ mean scores were 

Tobacco and Creme on measures of product 
appeal (Figure 4).  

Conclusions
•  Controlled administration of JL ENDS among 
adult smokers resulted in nicotine delivery and 
product appeal that were less than that of the UB 
combustible cigarette but greater than nicotine 
gum. 
•  Overall, the pharmacokinetic and pharmaco-

that its abuse liability is substantially lower than 
the UB cigarette and higher than 4 mg nicotine 
gum. 

and product appeal to support substitution for 
combustible cigarettes among adult smokers.
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Max: 7.1ng/mL at 6 mins // JL ENDS

Max: 4.9ng/mL at 60 mins // Nicotine Gum

Max: 12.9ng/mL at 6 mins // Combustible

Max: 7.7ng/mL at 6 mins // JL ENDS Mango
Max: 7.5ng/mL at 6 mins // JL ENDS VT

Max: 7.4ng/mL at 6 mins // JL ENDS Mint

Max: 5.7 ng/mL at 6 mins // JL ENDS Creme

Figure 1. JL ENDS products, UB 
Cigarette, Comparator ENDS and Nicotine Gum 120-Minutes Post-Controlled Product 

Figure 2. 
Post-Controlled Product Administration  

Figure 4. Product Appeal of JL ENDS , Combustible Cigarette, Comparator ENDS and 
Nicotine Gum (M±SE)

Figure 3. Plasma Nicotine Area under the Curve, Cmax-BL and Tmax  of JL ENDS,
Combustible Cigarette, Comparator ENDS and Nicotine Gum (M±SE)
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Usual Brand Cigarette JL ENDS - Mango JL ENDS - Mint JL ENDS - Creme JL ENDS - Virginia Tobacco Vuse - ENDS Nicotine Gum Usual Brand Cigarette JL ENDS - Mango JL ENDS - Mint JL ENDS - Creme JL ENDS - Virginia Tobacco Vuse - ENDS Nicotine Gum

Products that do not share the same letter significantly differ (p<0.05). 

Max: 5.9ng/mL at 6 mins  Comparator ENDS
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