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Oral tobacco-derived nicotine (OTDN) products are a rapidly emerging tobacco category that may offer noncombustible alternatives to adult smokers unable or unwilling to quit. In this study we characterized the nicotine pharmacokinetics (Nic-PK) and
pharmacodynamics of five commercially available nicotine pouches (labeled nicotine: 4 mg, “medium”, 6 mg, 7 mg, 8 mg) and two nicotine lozenges (labeled: 2 mg and 4 mg). Adult cigarette smokers (n=34, 21 male) participated in a randomized crossover study
that measured Nic-PK and heart rate assessments over a 120-minute period (product use for 30 minutes). Participants completed questions on the Tobacco Nicotine Withdrawal Questionnaire about “urges to smoke” and “craving cigarettes”, as well as the Direct
Effect of Product Questionnaire about “how pleasant” they rated the products. Nicotine Cmax (Geometric Least Square Means, ng/ml) was 3.0 (4 mg pouch), 5.6 (medium), 11.4 (6 mg), 8.9 (7 mg), 15.0 (8 mg), 3.1 (2 mg lozenge) and 4.1 (4 mg lozenge). The
median Tmax was slower than historical cigarette data (i.e., < 10min) and ranged from 30 to 35 minutes (pouches) and 36 minutes (2 mg) and 90 minutes (4 mg) (lozenges). Mean heart beats per minute (bpm) increase ranged from 9.2 to 14.4 bpm (pouches)
and corresponded with the Cmax. Lozenges increased bpm by 8.8 (2 mg) and 10.3 bpm (4 mg). All products reduced ratings of urge to smoke and craving cigarettes; reductions generally followed Cmax, but were lower than reported cigarette values. All products
increased ratings of “pleasant”, but with no clear relationship to Cmax. In general, nicotine delivery followed the labeled amount. However, product design can influence nicotine delivery, as illustrated by the 6 mg and 7 mg pouches and the Tmax for the lozenges.
Based on the Nic-PK, nicotine appears to be absorbed primarily through the buccal mucosa for the pouches and through the buccal and the gastrointestinal tract for the lozenges. Overall, the oral nicotine products delivered a range of nicotine amounts and

Introduction

Background:
There is overwhelming scientific evidence regarding a risk continuum in the range of tobacco products currently available on the market. According to this
body of evidence, combustible tobacco products such as conventional cigarettes are the most risky, whereas non-combustible tobacco products present
relatively lower risks.! Many adult cigarette smokers and smokeless tobacco (ST) users (including dual users of cigarettes and ST products) seek alternatives
to their current products. The oral tobacco-derived nicotine (OTDN) products used in this study are pouch and lozenge products containing flavors. These
OTDN products are currently marketed for sale. OTDN products are innovative tobacco products that do not contain cut, ground, powdered, or leaf tobacco.

reduced the urge to smoke and craving a cigarette and may serve as alternative products for adult smokers to use in place of cigarettes.

Objectives:

1. To characterize the Nic-PK profiles of seven OTDN products under controlled use conditions;

2. To characterize the subjective effects of seven oral TDN products under controlled use conditions;
3. To assess change-from-baseline in pulse rate of seven OTDN products under controlled use

conditions.
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Alinear mixed model for analysis of variance (ANOVA) was performed on the log-transformed nicotine PK parameters AUC and Cmax. The model
included sequence, study product, and period as fixed effects and subject-nested-within-sequence as a random effect. Sequence was tested using
subject-nested-within-sequence as the error term. Geometric least square means (LSM) and 95% confidence intervals (Cl) are provided below for the
PK parameters of Cmax and AUC by study product.?
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Conclusion

Reduction from Baseline Score (Visual Analog Scale scale 0-100)

« Cmax generally followed the level of nicotine in the product

«  Some product designs can influence the nicotine delivery (i.e., 6 mg pouch vs. 7 mg pouch; pouch vs. lozenges)

« All products:

»  reduced ratings of urge to smoke and craving cigarettes and reductions generally followed Cmax, but were lower than reported cigarette values
* increased ratings of “pleasant”, but with no clear relationship to Cmax

» Mean heart beats per minute (bpm) corresponded with the Cmax.

 Overall, the oral nicotine products delivered a range of nicotine amounts and reduced the urge to smoke and craving a cigarette and may serve as alternative products for adult smokers to use in place of cigarettes
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