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ABSTRACT

Background and Aim: Oral nicotine pouches (ONPs) have rapidly emerged as popular, non-combustible, tobacco-free
nicotine delivery systems. While marketed as reduced-risk alternatives, their health impacts and epidemiological trends raise
significant concerns. This narrative review critically synthesizes current evidence, regarding the localized oral and systemic
health effects of ONPs and also their broader public health implications.

Findings: Locally, prolonged ONP use induces mucosal inflammation, cytotoxicity and clinically observable lesions such
as gingival recession and leukoplakia, which can be exacerbated by different kind of flavors and pH adjusters. Systemically,
ONPs deliver high plasma nicotine concentrations comparable to or exceeding combustible cigarettes, triggering acute
cardiovascular strain, gastrointestinal distress, also posing severe acute toxicity and neurodevelopmental risks to youth. From
a public health perspective, while ONPs may offer a theoretical harm-reduction pathway for established adult smokers, real-
world data indicate a troubling prevalence of poly-tobacco use and a rapid surge in youth uptake. Driven by aggressive
marketing and regulatory loopholes - including the use of synthetic nicotine analogs - the current trajectory of ONPs closely
mirrors the early e-cigarette epidemic.

Conclusion: ONPs are not risk-free. A comprehensive, evidence-based regulatory approach, including strict product
standards, flavor bans, and digital marketing restrictions, is urgently required. Independent prolonged research is essential to
ensure that adult harm reduction strategies do not inadvertently catalyze a new generation of youth nicotine addiction.
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Nicotine Pouches; Health; Nicotine Exposure; Oral Health; Systemic Health; Smokeless Nicotine Products

CITATION

Sylwia Wit, Monika Bladek, Natalia Bebenek, Karolina Drygata, Gabriela Barszcz, Justyna Bogdan, Benedykt Baljon, Izabela
Harpula, Radostaw Ramotowski, Paulina Fraczkiewicz, Patryk Brzezicki. (2026) Oral and Systemic Health Effects of Nicotine
Pouches: a Narrative Review with Public Health Implications. International Journal of Innovative Technologies in Social Science.
2(50). doi: 10.31435/ijitss.2(50).2026.5890

COPYRIGHT

© The author(s) 2026. This article is published as open access under the Creative Commons Attribution 4.0
International License (CC BY 4.0), allowing the author to retain copyright. The CC BY 4.0 License permits the content
to be copied, adapted, displayed, distributed, republished, or reused for any purpose, including adaptation and commercial
use, as long as proper attribution is provided.

1. Introduction

The nicotine products market has evolved over the years to attract a broad new customer base, offering
discreet, non-combustible alternatives. Among these are oral nicotine pouches (ONPs), which became
available on European markets in 2019, excluding Scandinavia [1]. These products are placed in the oral cavity,
typically between the gums and lip, allowing nicotine to be absorbed through the oral mucosa without the need
for combustion or inhalation [2]. Unlike traditional smokeless tobacco products such as snus, nicotine pouches
do not contain tobacco leaf, although they may include tobacco-derived or synthetic nicotine, along with
various excipients such as flavorings, fillers, and pH-modifying agents [2, 3]. The increasing use of nicotine
pouches has been attributed to several factors, including their discreet mode of use, wide variety of flavors and
marketing strategies that emphasize their “tobacco-free” composition and potential as reduced-risk alternatives
to combustible tobacco products. Also compared to snus, nicotine pouches are legal and contain less heavy
metals and other chemical compounds, which also makes them more likely to be used [2, 3, 4, 5].

Although nicotine pouches eliminate exposure to combustion-related toxicants, they are not devoid of
potential health risks. Nicotine is a pharmacologically active substance with well-documented effects on the
cardiovascular system, central nervous system and pathways of addiction [6]. Evidence from pharmacokinetic
studies indicates that nicotine pouches can deliver clinically relevant doses of nicotine, with absorption
occurring via the oral mucosa and influenced by factors such as nicotine content and formulation characteristics,
including the proportion of freebase nicotine [7, 8]. Depending on these factors, systemic exposure to nicotine
may approach levels observed with other nicotine delivery systems, raising important considerations regarding
dependence potential and physiological effects [6].

In addition to nicotine, these products may contain other biologically active substances, including
flavoring agents and trace toxicants such as metals and tobacco-specific nitrosamines, although generally at
lower levels than those found in combustible tobacco products [3, 9]. Experimental and toxicological studies
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suggest that nicotine pouches exhibit lower cytotoxic and genotoxic potential compared to traditional
smokeless tobacco products; however, their long-term safety profile remains insufficiently characterized [9,
10]. Nicotine pouches deliver nicotine buccally with slower uptake and lower peak plasma concentrations than
cigarettes, while total nicotine exposure is dose-dependent and can approach smoking levels at higher contents
[11]. The presence of nicotine analogs such as 6-MN and nicotinamide (NA) is also noteworthy, with 6-MN
exhibiting greater cytotoxic and inflammatory responses in bronchial models, raising regulatory concerns
about undisclosed additives [12].

From a systemic perspective, nicotine exposure has been associated with acute cardiovascular effects,
including increases in heart rate and blood pressure, as well as potential longer-term impacts on
cardiometabolic health [3, 6]. Recent scientific statements emphasize that, while non-combustible nicotine
products may reduce exposure to certain harmful constituents, they are not risk-free and their overall health
impact depends on patterns of use, product characteristics, and user populations [13]. This duality reduced
exposure to combustion products but continued exposure to nicotine and other chemicals complicates the
assessment of their role in harm reduction strategies.

Recent epidemiological data show increasing nicotine pouch use among youth with regional variation
in adult uptake and substantial dual-use with other nicotine products. In Great Britain, the United States and
Poland, awareness and use metrics have shifted over the past few years [1, 4, 14]. According to an international
study conducted via an online survey, the vast majority of ONP users also use other nicotine products at the
same time [15]. The rise of nicotine pouch sales is also concerning, as evidenced by a rise of up to 641% in
the United States between 2019 and 2022 [16].

Despite the growing prevalence of nicotine pouch use, the current evidence base remains limited and
heterogeneous. Much of the available research consists of short-term clinical studies, toxicological assessments,
and observational data, with a lack of long-term epidemiological studies evaluating clinically relevant health
outcomes [2, 17].

In this context, nicotine pouches represent a complex and evolving issue for both clinical practice and
public health. While they may offer a potentially lower-risk alternative for individuals who switch completely
from combustible tobacco products, their increasing uptake among younger populations and non-smokers
raises concerns regarding nicotine initiation and sustained dependence [1, 18].

2. Aim of the study, materials and methods

The aim of this narrative review is to critically synthesize current evidence on the oral and systemic
health effects of nicotine pouches and to evaluate their implications for public health. The scope of the
materials included scholarly articles in English and one in Czech, published in 2022-2026, searched in the
PubMed database. The search terms: “nicotine pouches” AND ”health influence”, and ’nicotine pouches”
AND public health”. The following work addressing the health effects of oral nicotine pouches and their
impact on public health, full text available. No formal quality assessment tool was applied due to the mixed
nature of the sources; the assessment of credibility was based on the transparency of methods and the reputation
of the sources.

3. Literature review

3.1. Oral health influence of nicotine pouches

Because oral nicotine pouches are placed directly in the vestibule, the oral cavity is the primary site of
both chemical exposure and pharmacological absorption. While these products are heavily marketed as safer,
non-combustible alternatives, their localized impact on the oral microenvironment warrants significant clinical
concern. The prolonged and repeated contact of the oral mucosa with nicotine, pH adjusters, and flavorings
can lead to physical irritation, local pH alterations and disruption of the oral microbiome [19, 20].

The most immediate consequences of ONP use are observed on the mucosal soft tissues.

A high prevalence of adverse oral events has been documented with nearly half of users reporting mouth
lesions as well symptoms of soreness and irritation [15]. These self-reported symptoms align with emerging
clinical observations. Recent case reports highlight a direct, specific relationship between habitual ONP
placement and the development of localized gingival recession and leukoplakia in young, otherwise healthy
individuals [21].

These macro-level clinical findings are strongly supported by histopathological analyses. Miluna-
Meldere et al. (2024) demonstrated that ONP use induces white, homogeneous lesions at the placement site,
characterized microscopically by parakeratosis, acanthosis, and subepithelial chronic inflammatory infiltration
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consisting of lymphocytes and macrophages [22]. Such tissue degradation is likely the result of both
mechanical trauma and chemical toxicity, mirroring the well-documented localized gingival recession
associated with traditional snus use, yet occurring even without the presence of tobacco leaf [23].

To understand the etiology of these mucosal lesions, several authors have investigated the molecular
and cellular mechanisms triggered by ONPs. In vitro studies on human gingival epithelial cells reveal that
ONP extracts induce significant cytotoxicity, generate reactive oxygen species (ROS) and promote apoptosis
[10, 24]. This oxidative stress leads to a robust pro-inflammatory response. Shaikh et al. (2022) reported
elevated release of interleukins (IL-6, IL-8) and tumor necrosis factor-alpha (TNF-a) in epithelial cells exposed
to ONPs [10].

Crucially, this in vitro mechanism is corroborated by clinical biochemical analyses. Miluna et al. (2022)
found that users of snus and ONPs exhibited the highest salivary concentrations of IL-1, IL-6, IL-8 and TNF-
o compared to both smokers and non-tobacco users [25]. Moreover, Miluna (2022) established a statistically
significant correlation between elevated salivary IL-6 levels and the clinical presence of localized white
mucosal lesions, providing a direct link between ONP-induced molecular inflammation and observable tissue
damage [25].

The toxicity of ONPs is heavily modulated by their flavoring additives. Flavorings, particularly fruit and
menthol/mint varieties, have been shown to exacerbate cytotoxicity and impair the innate immune system of
the periodontium [10, 22]. Furthermore, menthol additives not only increase oxidative stress but also facilitate
the mucosal penetration of toxic chemicals, including trace tobacco-specific nitrosamines (TSNAs) like NNN,
which are still detectable in some ONP formulations [19, 24].

It can be assumed that the development of oral cancer in connection with the use of oral nicotine pouches
is a matter of time, but so far, due to their short time on the market, there are no studies that could confirm this
[22].

Beyond soft tissue damage, the extreme concentrations of nicotine delivered by certain ONPs -
sometimes up to ten times higher than conventional cigarettes - pose a severe threat to the deeper periodontium
[26]. Nicotine locally upregulates the expression of osteoclastogenesis factors such as RANKL and TNF-a,
which can lead to alveolar bone loss and severe periodontal disease [24]. Nevertheless, far-reaching research
is necessary to confirm this effect.

However, a distinct contrast emerges when it comes to evaluate the impact of ONPs on dental hard
tissues. While ONPs are highly detrimental to the periodontium, their cariogenic risk appears relatively low.
Because ONPs utilize artificial sweeteners (such as maltitol) instead of fermentable sugars, they do not provide
a substrate for acid-producing bacteria in the same manner as traditional sweets [23]. In a clinical crossover
study, Alizadehgharib et al. (2026) demonstrated that usage of ONPs actually decreased dental plaque
acidogenicity over time, maintaining a favorable pH environment that lowers the risk of enamel
demineralization, even despite an observed increase in Streptococcus mutans populations. This fact could have
a positive effect on reducing the development of caries [27].

3.2. Systemic health effects of nicotine pouches

Beyond the localized impact on the oral microenvironment, the rapid absorption of nicotine from oral
nicotine pouches (ONPs) through the mucosal capillaries precipitates a profound systemic physiological
response. Because nicotine accounts for the vast majority of health effects, these adverse effects are likely to
be largely similar to those observed with the use of other nicotine-containing products. The systemic
bioavailability of ONPs is remarkably high. Clinical assessments indicate that the nicotine extraction rate
during a typical 60-minute application reaches approximately 50% of the product's total nicotine content [3].
Consequently, high-dose ONPs can achieve maximum plasma nicotine concentrations that are statistically
equivalent to or even exceed those produced by traditional smokeless tobacco (SLT) and combustible
cigarettes [8]. The cumulative systemic nicotine exposure can exceed 6800 pg/kg of body weight per day,
vastly surpassing established safety thresholds [3].

The cardiovascular system is particularly vulnerable to this massive influx of systemic nicotine. The
primary acute cardiovascular effect of ONPs stems from the intense activation of the sympathetic nervous
system, leading to the rapid release of catecholamines (epinephrine and norepinephrine) [14]. This triggers
immediate dose-dependent increases in heart rate, blood pressure and myocardial contractility, simultaneously
inducing endothelial dysfunction and arterial stiffness [3, 14].

While the acute hemodynamic effects are well-documented, the long-term cardiovascular consequences
of ONPs must currently be extrapolated from epidemiological data on traditional snus. Chronic sympathetic
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activation and persistent resting tachycardia are established risk factors for heart failure and cardiovascular
mortality [3]. Besides, nicotine's potential to induce sustained endothelial dysfunction, oxidative stress and
adverse lipid profile alterations suggests a plausible role in accelerating atherogenesis. In the end, this could
lead to an increased risk of arrhythmias, development of hypertension and also contribute to remodeling of the
heart [14]. Pooled analyses of Swedish cohorts demonstrate that while SLT use may not directly initiate acute
myocardial infarction (MI), it is significantly associated with increased short-term mortality following an MI
or stroke, likely due to the arrhythmogenic effects of nicotine during recurrent acute ischemia [13].

In addition to cardiovascular strain, the systemic absorption of nicotine and the inevitable ingestion of
nicotine-infused saliva significantly affect the gastrointestinal (GI) tract and the central nervous system. A
large-scale cross-sectional study revealed an exceptionally high prevalence of adverse GI events with 80.8%
of ONP users reporting symptoms such as bloating, nausea and heartburn [28]. Furthermore, the potent
psychoactive nature of systemic nicotine carries notable psychological implications. Al-Nafisi et al. (2025)
reported that nearly 40% of ONP users experience mild to moderate psychological symptoms, including
anxiety and distress, which were found to be inversely correlated with socioeconomic status and education
levels [28].

The extreme nicotine concentrations in modern ONPs have also introduced a severe risk of acute
poisoning, particularly among nicotine-naive individuals and minors. Gketsi et al. (2026) documented cases
of severe acute nicotine poisoning in pediatric patients (aged 13 and 15) following ONP use [29]. The clinical
manifestations - including severe dizziness, vomiting, and loss of consciousness - occurred rapidly, with serum
nicotine levels reaching up to 266 ng/ml [29]. These incidents highlight a dangerous variability in individual
sensitivity and challenge outdated toxicological models, emphasizing that while the actual lethal dose of
nicotine may be higher than historically presumed (500—1000 mg), the threshold for severe acute toxicity is
easily breached by modern ONPs [29].

Finally, the systemic exposure to high-dose nicotine poses a critical threat to adolescent
neurodevelopment. Adolescence is a period of significant remodeling in the prefrontal cortex and limbic
system and nicotine exposure during this neuroplastic window disrupts normal developmental trajectories,
altering dopaminergic and serotonergic pathways. This disruption not only creates a heightened, lasting
vulnerability to addiction but could also lead to long-term cognitive deficits, impaired impulse control and an
increased susceptibility to anxiety and depression in adulthood [14].

3.3. Public health implications

The rapid increase in the use of oral nicotine pouches (ONPs) has sparked a lot of discussion within the
global public health community, centering on the tension between adult harm reduction and youth addiction.
From a toxicological perspective, ONPs possess a significantly reduced toxicant profile compared to
combustible cigarettes and traditional smokeless tobacco (SLT) [30]. Clinical pharmacokinetic studies
demonstrate that ONPs can deliver appreciable levels of plasma nicotine capable of suppressing tobacco-
related withdrawal symptoms and cravings, particularly among adult SLT users [7]. Consequently, for adult
smokers or SLT users who are unable or unwilling to quit, ONPs are frequently marketed as a less harmful,
non-combustible alternative that may facilitate product switching [31, 32]. However, under the population-
level public health standard applied by regulatory bodies like the Food and Drug Administration (FDA), any
theoretical cessation benefits for adults must be rigorously weighed against the substantial risk of fostering
nicotine addiction among nicotine-naive individuals, particularly youth [2].

Recent epidemiological data suggest that the intended harm-reduction substitution is frequently failing
in real-world settings. In the United States, awareness and experimentation have surged rapidly; between 2020
and 2021, awareness among adult tobacco users jumped noticeably, with nearly half reporting familiarity and
16.4% reporting ever-use [33]. Crucially, Sparrock et al. (2023) observed that current users of cigarettes, e-
cigarettes and traditional SLT are the most likely to initiate ONP use [33]. Similarly, European data from
Poland reveal that the highest risk of initiation is among young adults and current e-cigarette users [4]. This
indicates a troubling trend of poly-tobacco consumption rather than complete substitution, which may
ultimately deepen overall nicotine dependence rather than reduce population-level health risks.

Public health experts warn that now is a critical inflection point. As Zamarippa (2025) astutely notes,
the current trajectory of ONPs is highly reminiscent of e-cigarettes circa 2010-2013 [2]. Driven by aggressive
marketing, characterizing flavors (e.g., mint, fruit), and implicit "tobacco-free" health claims, ONPs are highly
appealing to youth. In the US, certain brands like ZYN command nearly 68.7% of the youth market, fueled by
social media campaigns and endorsements from influencers [34].
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What is more, manufacturers actively exploit significant regulatory loopholes. For instance, because
ONPs were not included in the US Comprehensive Smokeless Tobacco Health Education Act of 1986, they
uniquely evade federal bans on television and radio advertising, allowing for pervasive promotion [33]. The
industry is also utilizing synthetic cooling agents - which reduce the harshness of nicotine without being
classified as characterizing flavors and novel nicotine analogs to bypass existing FDA tobacco regulations
entirely [13]. The discreet, spit-free nature of ONPs has further led to their proliferation in traditionally
tobacco-free environments, normalizing nicotine consumption for younger generations.

Consequently, the global regulatory landscape for ONPs remains highly fragmented. While the US FDA
authorized select ONP products for market in 2025, a vast array of unauthorized brands continues to proliferate
[34]. Conversely, other nations have adopted far more restrictive stances - France for example, implemented a
nationwide decree in 2025 banning the production, distribution and usage of all ONPs [34].

To prevent a repetition of the e-cigarette epidemic, major health organizations advocate for a multiple,
evidence-based public health response [14]. Key recommendations include establishing strict product
standards like maximum nicotine concentrations (escpecially to avoid nicotine poisoning) and pH regulations
to limit abuse liability, implementing comprehensive flavor bans, introducing plain packaging and restricting
digital marketing [5, 13, 14, 34]. Additionally, healthcare professionals must begin routinely screening
adolescents for ONP use and offering evidence-based cessation support [14]. Ultimately, regulatory actions
must be guided by independent, non-industry-funded research to ensure that ONPs do not become another
catalyst for a youth nicotine epidemic [2].

4. Conclusion

Oral nicotine pouches (ONPs) present a complex challenge to modern clinical practice and public health.
While they eliminate exposure to combustion-related toxicants and theoretically offer a harm-reduction
pathway for adult smokers, the current body of evidence unequivocally demonstrates that these products are
not benign.

Clinically, the prolonged mucosal exposure to high-dose nicotine, pH adjusters and characterizing
flavorings induces significant localized inflammation, cytotoxicity and tissue degradation, frequently
manifesting as gingival recession and leukoplakia. Systemically, the rapid and highly efficient absorption of
nicotine triggers robust sympathetic activation, posing notable cardiovascular risks, gastrointestinal distress
and psychological side effects. Also the extreme nicotine concentrations found in modern ONPs introduce a
severe risk of acute toxicity and threaten adolescent neurodevelopment.

From a public health perspective, the narrative of ONPs as an exclusive cessation tool is heavily
compromised by real-world epidemiological trends. The alarming growth in youth uptake, driven by
aggressive digital marketing, influencer endorsements and the appeal of diverse flavors, closely mirrors the
early trajectory like the one of the e-cigarette epidemic. Additionally, the high prevalence of nicotine products
co-use among current consumers suggests that ONPs often suplement, rather than replace another products,
thereby deepening overall nicotine dependence.

Moving forward, it is crucial that global regulatory frameworks adapt rapidly to close existing legislative
loopholes, such as the unrestricted use of synthetic nicotine analogs and targeted media advertising.
Policymakers must prioritize stringent product standards, especially maximum nicotine limits. Finally,
independent, non-industry-funded longitudinal research is urgently required to fully clarify the long-term
health impacts of ONPs. Only through robust, evidence-based regulation can the public health community
ensure that efforts to reduce adult smoking do not inadvertently catalyze a new generation of nicotine addiction.

Author’s contribution:

- Conceptualization: Sylwia Wit, Monika Bladek, Natalia B¢benek, Karolina Drygata

- Methodology: Gabriela Barszcz, Justyna Bogdan, Benedykt Baljon, Patryk Brzezicki

- Software: Izabela Harpula, Paulina Frackiewicz, Radostaw Ramotowski

- Check: Radostaw Ramotowski, Paulina Frackiewicz, Benedykt Baljon, Gabriela Barszcz
- Formal analysis: Sylwia Wit, Natalia Bebenek, Karolina Drygata, Patryk Brzezicki

- Investigation: Monika Btadek, Paulina Frackiewicz, Justyna Bogdan, Benedykt Baljon

- Data curation: Sylwia Wit, Justyna Bogdan, Izabela Harpula, Radostaw Ramotowski

- Writing - rough preparation: Sylwia Wit, Monika Biadek

- Writing - review and editing: Karolina Drygala, Gabriela Barszcz, [zabela Harpula

- Visualization: Sylwia Wit, Gabriela Barszcz, Natalia Bgbenek, Karolina Drygata, Monika Btadek

e-ISSN: 2544-9435 6



2(50) (2026): International Journal of Innovative Technologies in Social Science

- Supervision: Paulina Frackiewicz, Natalia Bebenek, Izabela Harpula, Benedykt Baljon
- Project administration: Sylwia Wit, Justyna Bogdan, Radostaw Ramotowski, Patryk Brzezicki
- Receiving funding: Not applicable.

All authors have read and agreed with the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

Declaration of the use of generative Al and Al-assisted technologies in the writing process: In

preparing this work, the authors used ChatGPT Al for the purpose of checking language accuracy. After using
this tool, the authors have reviewed and edited the content as needed and accept full responsibility for the
substantive content of the publication.

10.

11.

12.

13.

REFERENCES

Tattan-Birch, H., Jackson, S. E., Shahab, L., Buss, V., Sun, T., Read, D., Taylor, E., & Brown, J. (2026). Oral
nicotine pouch use in Great Britain: A repeat cross-sectional study, 2020-25. The Lancet Public Health, 11(1), 26—
34. https://doi.org/10.1016/S2468-2667(25)00296-8

Zamarripa, C. A., Dowd, A. N., Elder, H. J., Czaplicki, L., Tfayli, D., Rastogi, K., Thrul, J., Strickland, J., Moran,
M. B., & Spindle, T. R. (2025). A comprehensive review on oral nicotine pouches: Available scientific evidence
and future research needs. Experimental and Clinical Psychopharmacology, 33(2), 123-132.
https://doi.org/10.1037/pha0000755

Reimann, H., Berger, M., Eckert, E., Merches, K., & Bornke, F. (2024). Beyond smoking: Risk assessment of
nicotine in pouches. Toxicology Reports, 13, Article 101779. https://doi.org/10.1016/j.toxrep.2024.101779
Jankowski, M., & Rees, V. W. (2024). Awareness and use of nicotine pouches in a nationwide sample of adults in
Poland. Tobacco Induced Diseases, 22, Article 155. https://doi.org/10.18332/tid/192522

Azzopardi, D., Liu, C., & Murphy, J. (2022). Chemical characterization of tobacco-free “modern” oral nicotine
pouches and their position on the toxicant and risk continuums. Drug and Chemical Toxicology, 45(5), 2246-2254.
https://doi.org/10.1080/01480545.2021.1925691

Heshmati, J., Bates, E. L., Shahen, S., Visintini, S., Quirouette, E., Mullen, K. E., & Mir, H. (2025). Nicotine pouch
pharmacokinetics compared to smoked tobacco: A systematic review and meta-analysis. Drug and Alcohol
Dependence Reports, 17, Article 100389. https://doi.org/10.1016/j.dadr.2025.100389

Keller-Hamilton, B., Curran, H., Atkinson, L., Suraapaneni, S., Hinton, A., Chrzan, K., Mays, D., El-Hellani, A.,
Wilson, C. W., Brinkman, M. C., & Wagener, T. L. (2025). Examining the role of freebase nicotine in the harm
reduction potential of oral nicotine pouches versus moist snuff: A randomized crossover trial. Addiction. Advance
online publication. https://doi.org/10.1111/add.70114

Eversole, A., Imran, R., Gaitan, N., Cobb, C. O., Barnes, A. J., Halquist, M., Hayes, R. B., Lipato, T., Eissenberg,
T., & Breland, A. (2025). Physiological and subjective effects of an oral nicotine pouch in people who use smokeless
tobacco. Experimental and Clinical Psychopharmacology, 33(5), 483—493. https://doi.org/10.1037/pha0000798
Yu, F., Bishop, E., Miazzi, F., Evans, R., Smart, D., Breheny, D., & Thorne, D. (2024). Multi-endpoint in vitro
toxicological assessment of snus and tobacco-free nicotine pouch extracts. Mutation Research/Genetic Toxicology
and Environmental Mutagenesis, 895, Article 503738. https://doi.org/10.1016/j.mrgentox.2024.503738

Shaikh, S. B., Tung, W. C., Pang, C., Lucas, J., Li, D., & Rahman, 1. (2022). Flavor classification/categorization
and differential toxicity of oral nicotine pouches (ONPs) in oral gingival epithelial cells and bronchial epithelial
cells. Toxics, 10(11), Article 660. https://doi.org/10.3390/toxics10110660

Chapman, F., McDermott, S., Rudd, K., Taverner, V., Stevenson, M., Chaudhary, N., Reichmann, K., Thompson,
J., Nahde, T., & O’Connell, G. (2022). A randomised, open-label, cross-over clinical study to evaluate the
pharmacokinetic, pharmacodynamic and safety and tolerability profiles of tobacco-free oral nicotine pouches
relative to cigarettes. Psychopharmacology, 239(9), 2931-2943. https://doi.org/10.1007/s00213-022-06178-6
Raghu, R., Sengupta, M., Lin, K., Effah, F., Strongin, R. M., & Rahman, I. (2026). Toxicity, chemistry, and public
health relevance of emerging nicotine analog vapes, pods, and pouches. Chemical Research in Toxicology, 39(4),
461-475. https://doi.org/10.1021/acs.chemrestox.5c00537

Dennison Himmelfarb, C. R., Benowitz, N. L., Blank, M. D., Bhatnagar, A., Chase, P. J., Davis, E. M., Fetterman,
J. L., Keller-Hamilton, B., Ogungbe, O., Page, R. L., I, Rezk-Hanna, M., Robertson, R. M., & Whitsel, L. P. (2025).
Impact of smokeless oral nicotine products on cardiovascular disease: Implications for policy, prevention, and
treatment: A policy statement from the American Heart Association. Circulation, 151(1), el-e21.
https://doi.org/10.1161/CIR.0000000000001293

e-ISSN: 2544-9435 7



2(50) (2026): International Journal of Innovative Technologies in Social Science

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Abid, S., Aggarwal, A., Duarte, F., Sethi, S., Iyengar, S., & Zarich, S. (2025). Nicotine pouches and youth: Emerging
patterns and potential cardiovascular risks. Frontiers in Public Health, 13, Article 1632313.
https://doi.org/10.3389/fpubh.2025.1632313

Dowd, A. N., Thrul, J., Czaplicki, L., Kennedy, R. D., Moran, M. B., & Spindle, T. R. (2024). A cross-sectional
survey on oral nicotine pouches: Characterizing use motives, topography, dependence levels, and adverse events.
Nicotine & Tobacco Research, 26(2), 245-249. https://doi.org/10.1093/ntr/ntad179

Dai, H. D., & Leventhal, A. M. (2024, July 10). Prevalence of nicotine pouch use among US adults. JAMA.
https://jamanetwork.com/journals/jama/fullarticle/2820917

Amin, S., Phillips, K. T., Phillips, M. M., Park, S. L., & Pokhrel, P. (2026). What do we know about the use of oral
nicotine pouches? A scoping review of quantitative studies. Hawai ‘i Journal of Health & Social Welfare, 85(2), 41—
50. https://doi.org/10.62547/n0ld3340

Carlsson, S., Beck, M., Bergstrom, A., Dreij, K., Ganguly, K., Kippler, M., Laguzzi, F., Leander, K., Lu, D.,
Palmberg, L., Upadhyay, S., Zettergren, A., & Pershagen, G. (2025). New nicotine and tobacco products and risk of
major diseases: A review of the scientific evidence. Scandinavian Journal of Public Health. Advance online
publication. https://doi.org/10.1177/14034948251391690

Al-Otaibi, H. M., & Althobiani, M. A. (2025). Nicotine pouches: A narrative review of the existing literature.
Frontiers in Public Health, 13, Article 1641308. https://doi.org/10.3389/fpubh.2025.1641308

Scherer, G., Pluym, N., & Scherer, M. (2024). Oral health risks in adults who use electronic nicotine delivery systems
and oral nicotine pouches: A critical review of the literature and qualitative synthesis of the available evidence.
Harm Reduction Journal, 21(1), Article 229. https://doi.org/10.1186/s12954-024-01147-y

Alkhatib, O. A. (2025). Localized gingival recession and leukoplakia associated with nicotine pouch use: Two
clinical case reports. BMC Oral Health, 25(1), Article 2004. https://doi.org/10.1186/s12903-025-07320-4
Miluna-Meldere, S., Vanka, S. A., Skadins, 1., Kroica, J., Sperga, M., & Rostoka, D. (2024). Oral mucosal changes
caused by nicotine pouches: Case series. Diagnostic Pathology, 19(1), Article 127. https://doi.org/10.1186/s13000-
024-01549-3

Jackson, J. M., Weke, A., & Holliday, R. (2023). Nicotine pouches: A review for the dental team. British Dental
Journal, 235(8), 643—646. https://doi.org/10.1038/s41415-023-6383-7

Ye, D., & Rahman, 1. (2023). Emerging oral nicotine products and periodontal diseases. International Journal of
Dentistry, 2023, Article 9437475. https://doi.org/10.1155/2023/9437475

Miluna, S., Melderis, R., Briuka, L., Skadins, 1., Broks, R., Kroica, J., & Rostoka, D. (2022). The correlation of
Swedish snus, nicotine pouches and other tobacco products with oral mucosal health and salivary biomarkers.
Dentistry Journal, 10(8), Article 154. https://doi.org/10.3390/dj10080154

Malinovska, J., Lustigova, M., Kozeluhova, M., Puchnerova, V., Urbanova, J., Hloch, O., Palova, S., Rozsival, L.,
& Broz, J. (2025). Alternative nicotine delivery systems: Current evidence. Epidemiologie, Mikrobiologie,
Imunologie, 74(3), 175-179. https://doi.org/10.61568/emi/11-6568/20250808/141317

Alizadehgharib, S., Lehrkinder, A., Alshabeeb, A., & Lingstrom, P. (2026). Single-use and six-week effects of a
non-tobacco nicotine pouch on dental plaque characteristics: A randomized crossover study with observational
follow-up. BMC Oral Health, 26(1), Article 623. https://doi.org/10.1186/s12903-026-08119-7

Al-Nafisi, A. M., Alsulami, Z. B., Alsulami, M. B., Alhazmi, A. K., AlKhrashi, B. A., Alzakari, M. A., Alshutwi,
A. S., Bokhari, K. Y., Alzkari, F., & Al-Ahmari, O. T. (2025). Assessing the gastrointestinal and psychological
impacts of nicotine pouch use among adults in Saudi Arabia: A cross-sectional study. Tobacco Prevention &
Cessation, 11, Article 38. https://doi.org/10.18332/tpc/207753

Gketsi, V., Orfanidis, A., Gkrepi, A., Papasavva, M. E. E., Florou, D., Kyrochristou, ., Balta, A., & Boumba, V. A.
(2026). Acute nicotine poisoning from nicotine pouch use in adolescents: A case report of two pediatric cases.
Cureus, 18(2), Article €103698. https://doi.org/10.7759/cureus.103698

Lee, P. N, Fry, J. S., & Ljung, T. (2022). Estimating the public health impact had tobacco-free nicotine pouches
been introduced into the US in 2000. BMC Public Health, 22(1), Article 1025. https://doi.org/10.1186/s12889-022-
13441-0

Cheng, H. G., Rose, J. E., Karelitz, J. L., Botts, D. R., Botts, T. L., Willette, P. N., & Cohen, G. (2024). Effect of
flavored on! nicotine pouch products on smoking behaviors: Protocol for a sequential, multiple assignment,
randomized controlled trial. JMIR Research Protocols, 13, Article e56565. https://doi.org/10.2196/56565
Felicione, N. J., Ozga, J. E., Eversole, A., Hart, J. L., Tackett, A., Hrywna, M., Halquist, M., & Stanton, C. A. (2026).
Oral nicotine pouches: Rising popularity and state of the science. Public Health Reports, 141(1), 55-62.
https://doi.org/10.1177/00333549251313668

Sparrock, S., Phan, L., Chen-Sankey, J., Hacker, K., Ajith, A., Jewett, B., & Choi, K. (2023). Nicotine pouch:
Awareness, beliefs, use, and susceptibility among current tobacco users in the United States, 2021. International
Journal of Environmental Research and Public Health, 20(3), Article 2050. https://doi.org/10.3390/ijerph20032050
Gonzalez, L. F., & Friedman, T. C. (2026). Nicotine pouches: A wolf in sheep’s clothing. Tobacco Prevention &
Cessation, 12, Article 8. https://doi.org/10.18332/tpc/211847

e-ISSN: 2544-9435 8



