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Introduction to Module 3

This module looks at the different categories of safer nicotine products (SNPs).
After completing this module, you will be able to:
» Define what constitutes a safer nicotine product.
» |dentify the various types of SNPs available to support tobacco harm reduction (THR).

» Explain how SNPs reduce health risks compared to combustible tobacco products.

Safer nicotine products

A “safer nicotine product” (SNP) delivers nicotine in a way that is less harmful than tobacco products,
particularly combustible ones such as cigarettes, as well as other harmful oral tobacco products.
SNPs reduce the health risks associated with nicotine consumption because they do not involve
combustion. The combustion in tobacco products produces a wide range of toxic and carcinogenic
substances that are responsible for most of the health risks associated with smoking.

In practice, all SNPs are significantly less harmful since the removal of combustion eliminates most
of the associated harm. Additionally, this suggests that there is not a formal process for designating
products as SNPs; rather, these products become available and it is only later recognised by some
in public health that they qualify as SNPs.

According to the Global State of Tobacco Harm Reduction, SNPs are being used by an estimated
174 million people worldwide [1]. This makes SNPs an established consumer product globally.
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Some individuals use SNPs to help them quit smoking, viewing these products as a therapeutic
tool. Others, including non-smokers, may start using SNP and continue with them, particularly users
of products like snus or US smokeless tobacco. Additionally, for those who cannot completely give up
smoking, SNP can help reduce their consumption of cigarettes, leading to continued dual use.

There is a wide range of types of products available that are significantly safer, and a very wide range
of different strengths, formulations, and flavours within product categories. This means that people
who want to use nicotine have a very wide range of options available to suit their individual needs.
This diversity in usage highlights the broad appeal and flexibility of SNP beyond merely aiding smoking
cessation.

These products are at different points on the risk spectrum and are significantly safer than smoking

[

cigarettes, as shown by Murkett's “relative risk spectrum” graphic.

The relative risk spectrum of nicotine products
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In this module, we will focus on common SNPs including nicotine vapes, heated tobacco products,
nicotine pouches, nicotine replacement therapy, snus and other low-risk smokeless tobacco products.

The next module covers issues of regulation regarding these SNPs.

Nicotine vapes
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What are they?

Nicotine vapes (also known as ‘e-cigarettes’) are battery-powered electronic devices that vaporise
a liquid containing nicotine into an aerosol. They come in various forms, including reusable
and single-use devices, and are popular alternatives to combustible cigarettes.

How do they work, and why are they less toxic?

A nicotine vape works by heating a liquid (commonly called e-liquid or vape juice) to create an aerosol
that the user inhales. E-liquid typically contains nicotine, flavourings, and a base of both vegetable
glycerine (VG) and propylene glycol (PG). E-liquid is water soluble and does not contain ails.

The absence of combustion in this process is the primary reason vapes are significantly less toxic
than cigarettes. Without combustion, harmful by-products such as tar and many carcinogens present
in cigarette smoke are not produced, making vapes at least 95% safer than combustible cigarettes [2].

Development and introduction

Modern nicotine vapes were invented in 2003 by Hon Lik, a Chinese pharmacist who sought a safer
alternative to combustible cigarettes after his father died of lung cancer caused by smoking.

These devices became widely available in the late 2000s and have gained popularity globally, with
approximately 114 million users today, up from 68 million in 2020, according to the Global State

of Tobacco Harm Reduction reports [1].
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In the UK, for instance, as the prevalence of vaping increases, there is a corresponding decline

in smoking prevalence.

Trends in smoking and e-cigarette use
in the UK 2011-2022
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Evidence of reduced toxicity

The assessment of the safety of nicotine vapes involves several high-quality studies and reviews.
Research has shown that the levels of harmful and potentially harmful constituents in vape aerosol
are significantly lower than those in cigarette smoke. Public Health England and other health
organisations have estimated that vaping is substantially less harmful than smoking due to the lower

exposure to toxicants and carcinogens [3].
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Types of devices

Open tank systems
A vaping set up where the battery unit (mod) is separate from the reservoir (tank) which contains

the e-liquid and coil.
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The defining factors of an open system e-cigarette are the refillable tank and rechargeable battery
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Pod systems

Pod vapes were designed to be more compact and easier to use than open tank systems. Typically,
a pod system consists of a capsule that clips into the part of the device that holds the battery.
Closed pod systems refer to pods that come pre-filled with e-liquid (and can not usually be refilled),
while open pods are refillable. Pods have been evolving, and some devices have power, battery life,
and functionality approaching that of an advanced mod device, often referred to as ‘pod mods'. ‘Single
use’ (or ‘disposable’) vapes are examples of pod systems.

Pod system
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Pen-style devices

Just as the name suggests, these devices are like an oversized pen and fit easily in the hand. Think
chunky marker pen as opposed to a biro, and you'll be on the right track.

Pen-style Devices

\g&/ THR ACADEMY
‘ LEARN & SAVE LIVES

Mod/Tank kits

‘Mod' can simply refer to the battery unit, where the batteries are either internal or removable. ‘Mod' can
also refer to larger, more powerful devices, often with a box design, and which come with a separate
tank. Some vape mods also come with more advanced functions and modes.

Mod/Tank Kits
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Long-term effects

While long-term studies are still ongoing, current evidence suggests that vaping is significantly
less harmful than smoking. However, as with any relatively new technology, continuous monitoring
and research are essential to fully understand the long-term health effects of nicotine vapes.
Regulatory bodies should focus on ensuring that these products meet safety standards and that their
use does not lead to unintended health consequences.

Heated tobacco products
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What are they?

Heated tobacco products (HTP), also known as ‘heat not burn’ devices, are battery-operated electronic
devices that heat sticks of processed tobacco to release nicotine in vapour form. Unlike cigarettes,
HTPs do not burn tobacco, which significantly reduces the production of harmful chemicals.

How do they work, and why are they less toxic?

When a conventional cigarette is lit and smoked, the tobacco burns at temperatures upwards
of 800°C. This combustion releases nicotine and a cocktail of harmful chemicals in smoke, which
the user inhales. By contrast, HTPs heat tobacco to a maximum of 350°C. This heating process
releases nicotine inavapour that the userinhales, but without combustion. The absence of combustion
means the level of toxic chemicals in the resulting vapour is much lower than in cigarette smoke [4].

Development and introduction

HTPs were first commercially available in 2014 and have since gained popularity as an alternative
to smoking. They are more recent than vapes, and early research was predominantly published
by the tobacco industry, which was met with scepticism. However, there is now a growing body
of independent evidence supporting the reduced risk associated with HTPs.
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Evidence of reduced toxicity

A Cochrane Review, considered the gold standard in academic reviews, on HTPs found “moderate-
certainty evidence that heated tobacco users have lower exposure to toxicants/carcinogens than
cigarette smokers” [5]. This systematic review included only randomised controlled trials, though
many were funded by tobacco companies. Meanwhile, the UK Committee on Toxicity of Chemicals
in Food, Consumer Products, and the Environment (COT) has examined the evidence on “heat not burn”
products. The committee concluded that these products are less risky than conventional cigarettes.
The same finding was reported in May 2018 by the German Federal Institute for Risk Assessment
(BfR) in their assessment of heated tobacco products.

Types of devices
HTPs heat tobacco in three different ways, depending on the model:
» Blade heating: The device comes with a pack of tobacco sticks. A blade is inserted into a stick,
which is then heated, releasing vapour from the tobacco.
» Air heating: The air inside the device is heated, which in turn heats the tobacco, similar to a fan
oven.

» Liquid heating: A liquid is heated to produce a vapour, which then passes through the tobacco
before being inhaled, resembling the process of using a steamer.

Long-term effects

As HTPs are relatively new, comprehensive long-term studies are still needed. Early research suggests
that HTPs can deliver similar benefits to vapes in terms of reducing harmful emissions compared
to cigarettes. Continuous monitoring and research are essential to fully understand the long-term
health effects of these products.

Adoption and popularity

HTPs have seen significant adoption, especially in Japan, where between 2014 and 2022 the number
of cigarettes smoked has fallen by more than 50% due to the availability and promotion of HTPs.
This represents the largest decline in cigarette sales in the shortest time anywhere in the world.
Read more about the situation in Japan in our Briefing Paper: “Cigarette sales halved: heated tobacco

products and the Japanese experience”

As of recent data, approximately 20 million people use heated tobacco products, according
to the Global State of Tobacco Harm Reduction reports.
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Snus
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What is it?
Snus is a form of smokeless tobacco that is placed in the mouth between the gum and cheek, allowing

nicotine to be absorbed into the bloodstream. It is now usually sold in small, tea bag-like pouches
but is also available in loose form.

How does it work, and why is it less toxic?

Snus differs from other popular forms of smokeless tobacco due to its unique manufacturing process,
which minimises the presence of harmful substances. Unlike smoking, which involves combustion
and the release of numerous toxic chemicals, snus releases nicotine without burning tobacco. Recent
estimates suggest that snus is at least 95% safer compared to cigarette smoking [6].

For instance, Swedish snus is much less likely to cause harm than other forms of smokeless tobacco
because it is manufactured to minimize levels of nitrosamines and heavy metals. Nitrosamines,
which are carcinogenic compounds formed during tobacco processing, are kept at very low levels
in snus. Similarly, heavy metals like cadmium, which can cause kidney damage and other health
issues, are also minimised.

Swedish snus is also distinct from other types of oral tobacco products because of the way
it is produced. Unlike some other smokeless tobaccos, the tobacco in Swedish snus is not fermented
but is pasteurised instead. This heat-treatment process inhibits the growth of bacteria that help
the formation of a range of toxicants found in tobacco products. Pasteurisation also contributes
to its chemical stability and enhances the shelf-life of the final product.
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Snus in Europe is now manufactured to comply with the GothiaTek standard, developed in the 1990s
by the tobacco company Swedish Match, which sets maximum limits for these and other harmful
substances within snus.

Development and introduction

Snus was first produced in Sweden several hundred years ago. Over the past few decades,
the manufacturing process has been refined to enhance its safety profile significantly. As a result
of safety and the invention of the pouch, snus has become more popular than smoking in Sweden.

Evidence of reduced toxicity

The positive health impact of snus in Sweden is well-documented. Swedish rates of heart disease,
pulmonary diseases, cancer, and other smoking-related illnesses are significantly lower than in other
European countries. This reduction in disease prevalence is attributed to the widespread use of snus
over smoking.

Long-term effects

Existingresearchindicates that snusis a much safer alternative to smoking. Therefined manufacturing
process and absence of combustion contribute to its lower risk profile.

Adoption and popularity

Snus is banned in the European Union (EU), except in Sweden. Campaigns to reverse the snus ban
in the EU are ongoing. However, snus continues to be a popular choice in Sweden and is gaining
interest globally.

In 2022, 15% of the Swedish population aged 16 to 74 used snus daily, while 4% used
it occasionally [7].

Potential for low and middle-income countries

Snus may be a realistic safer alternative to smoking for many low and middle-income countries due
to its low-tech, low-cost, and relatively simple production process. Using locally available tobacco,
snus can be produced to a sufficient level of quality, providing a safer nicotine option for populations
in these regions.
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Legal availability of snus
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Nicotine pouches
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What are they?

Nicotine pouches are small, pouch-like products similar in appearance to snus. They are placed
in the mouth between the upper lip and gum to release nicotine into the bloodstream. Unlike snus,
nicotine pouches do not contain tobacco; instead, food-grade plant fibres are used as the filler material.

How do they work, and why are they less toxic?

Nicotine pouches contain pharmaceutical-grade nicotine, which can be derived from tobacco
or produced synthetically. When placed in the mouth, the nicotine is absorbed through
the mucous membranes, providing a nicotine hit without the harmful effects of tobacco combustion
or the presence of tobacco-specific nitrosamines.
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The absence of combustion makes nicotine pouches also a less harmful alternative to smoking
and smokeless tobacco products.

Development and introduction

Nicotine pouches have been developed as a more modern, convenient, and safer alternative
to cigarettes. They have become increasingly popular due to their discreet use and lower regulatory
hurdles compared to snus and other tobacco products.

Evidence of reduced toxicity

The safety profile of nicotine pouches is attributed to the absence of combustion which eliminates
the exposure to harmful substances in combustible cigarettes. Research and regulatory reviews
suggest that nicotine pouches present a lower risk of harm compared to cigarettes and smokeless
tobacco products.

Adoption and popularity

Duetotheir lower perceived risk and ease of use, nicotine pouches have gained popularity among users
looking for an alternative to smoking and other smokeless tobacco products. They are particularly
popular in regions where snus and other tobacco products face stringent regulations or bans.

Potential for low and middle-income countries

Nicotine pouches could serve as a safer alternative to smoking in low and middle-income countries
due to their simplicity, low production cost, and reduced health risks. Their availability and ease of use
make them an option for individuals seeking to reduce their dependence on harmful tobacco products.

Nicotine replacement therapy

Lozenges Inhalators Nasal Sprays
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What are they?

Nicotine replacement therapy (NRT) products are designed to help people stop smoking by providing
a controlled dose of nicotine without the harmful byproducts of tobacco combustion. NRT began
to be developed in the 1980s and comes in various forms, including:

» Patches placed on the skin.
» Chewing gum.

» Oral lozenges.

» Oral sprays.

» Inhalators.

» Nasal sprays.

How do they work, and why are they less toxic?

All NRT products contain nicotine in varying strengths. The nicotine is released in different ways
depending on the product: slowly and continuously in the case of patches, or relatively quickly
in the cases of gum or lozenges. By delivering nicotine without burning tobacco, NRT eliminates
exposure to the harmful chemicals found in cigarette smoke, making it a much less toxic alternative
to smoking.

Development and introduction

NRT was developed in the 1980s as a method to help smokers quit by reducing withdrawal symptoms
and nicotine cravings. These products are available both over-the-counter and by prescription
in many countries, although their availability is not universal. According to the 2019 WHO report
on the Global Tobacco Epidemic, NRT is not available in 62 of the 195 countries surveyed. Importantly,
NRT is deemed safe as a medicine, proving that nicotine delivered without the presence of tobacco
is not dangerous or cancer-causing, as some people mistakenly believe. Nicotine itself does not
cause cancer; it is the other harmful chemicals in tobacco smoke that are responsible. More details
on the myths regarding nicotine and THR are detailed in Module 6.

Evidence of reduced toxicity

NRT is widely regarded as a safe and effective aid for smoking cessation. Numerous studies
have demonstrated that NRT can increase the chances of quitting smoking compared to placebo
treatments. The controlled delivery of nicotine helps reduce withdrawal symptoms and cravings
without the harmful effects of tobacco combustion.
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Adoption and popularity

Despite their acceptance among regulators, NRT products are sometimes less popular among
consumers. NRT is not universally accepted, and there is evidence suggesting that SNPs are more
popular than NRT in terms of the number of users, market volume, and sales value. Reasons for this
include:

» NRT is only intended for short-term use.

» Relapse is not uncommon and it is less effective than most other SNPs.
» NRT is not designed to be enjoyable.

» NRT does not replicate the look or feel of smoking.

» NRT is only available in a limited range of flavours.

While these factors may be seen as positives by regulators, they can be seen as negatives
by consumers who miss the sensory aspects of smoking. A recent Cochrane Review also found high
certainty evidence that nicotine vapes are more effective than NRT in helping people quit smoking.

Potential for low and middle-income countries

The limited availability of NRT in many low and middle-income countries presents a significant
challenge. Expanding access to NRT, as well as other safer nicotine products, in these regions could
provide an alternative to smoking and help reduce the burden of tobacco-related diseases.

Other smokeless tobacco products
What are they?

Smokeless tobacco products (STP) have widely varying risk profiles and encompass a wide range
of non-combustible tobacco products used orally. In addition to snus, which has been described
above these include:

» US commercial smokeless tobaccos

» Chewing tobacco (or chew) is shredded leaf tobacco coated with sweeteners; typically placed
in the cheek.

» Moist snuff (or dip), is placed between the lip and gum and is similar to Swedish snus.
» Powdered dry snuff, a finely ground tobacco sniffed through the nose or placed in the mouth.

» Asian type tobaccos are often processed by small farmers and companies with little control over
curing and fermentation. They are usually a mixture of tobacco, betel, areca and flavourings such as:

» Gutka, a mix of crushed areca nut, slaked lime, and tobacco, popular in South Asia.
» Kaini, similar to gutka, often containing additional flavourings.
» Betel quid, a combination of betel leaf, areca nut, and slaked lime, with or without tobacco.

» Nasvai, a moist, powdered tobacco, often mixed with ash or slaked lime and other flavouring
agents, from Pakistan and Afghanistan and popular in parts of Central Asia.
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Higher risk products are the Asian type tobaccos such as gutka, kaini, and betel quid contain harmful
levels of substances such as nitrosamines, heavy metals and other carcinogens. Gutka, in particular,
contains slaked lime and areca nut alongside tobacco, all linked to oral and other cancers.

Lower risk products include snus and US commercial smokeless tobaccos. The rest of this section on
STP focusses on US smokeless tobaccos.

How do lower risk US smokeless STPs work, and why are they less toxic?

US smokeless products are used orally. For almost five decades, it has been known that those
in the US who avoid smoking cigarettes and instead use smokeless tobacco — such as chewers,
dippers, and snuff users — avoid most of the risks associated with smoking. Methods for producing
commercial US smokeless tobaccos result in products that are low in toxins.

Development and introduction

Smokeless tobacco products have a long history in the US and their use predates modern smoking
and continues to be popular due to cultural practices and perceived benefits.

Evidence of reduced toxicity

Large scale epidemiological studies show that the use of chewing tobacco and moist snuff
is associated with low to minimal risk of oral cancer, similar to Swedish snus. There are higher risks
for dry snuff. Levels of nitrosamines and other toxins in chewing tobacco and moist snuff are very
low. Monitoring of nitrosamine levels since the 1990s show a continuing decline in nitrosamines [8].

Potential for low and middle-income countries

The use of high-risk STPs is widespread in many low and middle-income countries, particularly
in Asia. Transitioning to low-risk STPs like US-type Smokeless Tobacco could significantly reduce
health risks. These safer alternatives are low-tech, low-cost, and relatively simple to produce, making
them a viable option for replacing high-risk STPs in these regions.

Long-term effects and regulation

The long-term health effects of safer STPs are still being studied, but current evidence suggests
they are significantly less harmful than smoking and high-risk STPs. Proper regulation is crucial
to ensure the quality control and appropriate availability of these products.

The next module looks at the crucial issue of how safer nicotine products are regulated, as this has
dramatic effects on their ability to reduce harm.
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Further reading

To help you better understand the topics in this module, we have put together some extra reading
materials below:

1. Cigarette sales halved: heated tobacco products and the Japanese experience.
https://gsthr.org/resources/briefing-papers/cigarette-sales-halved-heated-
tobacco-products-and-the-japanese-experience/

2. What are nicotine pouches? https://gsthr.org/resources/briefing-papers/what-
are-nicotine-pouches/

3. What is snus? https://gsthr.org/resources/briefing-papers/what-is-snus/

4. Global State of Tobacco Harm Reduction. Chapter 4: Tobacco harm reduction:
the potential. https://gsthr.org/reports/tobacco-harm-reduction-and-the-right-to-
health/chapter-4/

Glossary

Randomised Controlled Trials (RCTs): Studies where participants are randomly assigned to treatment
or control groups to test the effectiveness of interventions.

Pulmonary Diseases: Diseases affecting the lungs and respiratory system. Examples include Chronic
Obstructive Pulmonary Disease (COPD), asthma, lung cancer.

Nitrosamines: Carcinogenic compounds found in tobacco, certain foods, and industrial products.

Heavy Metals: Metallic elements with high density that are toxic in low concentrations. Examples
include lead, mercury, cadmium, and arsenic.
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