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ABSTRACT: Nicotine addiction, driven by the addictive
properties of nicotine, is a major public health concern
responsible for millions of preventable deaths
worldwide. While the toxic chemicals in cigarettes
contribute to diseases such as cancer, respiratory
illnesses, and cardiovascular conditions, nicotine
replacement therapy (NRT) aims to reduce the
dependence on nicotine by delivering it through safer
forms. NRT products, including patches, gum, and
lozenges, provide controlled doses of nicotine to alleviate
withdrawal symptoms and cravings, thus facilitating
smoking cessation. Each NRT method has advantages
and disadvantages, such as convenience, customizable
dosing, and potential side effects like skin irritation or
gastrointestinal issues. Despite the effectiveness of NRT
in supporting smoking cessation, patient compliance
remains a challenge due to misconceptions, side effects,
and complex dosing protocols. Behavioral counseling
and comprehensive education can improve adherence
and increase the likelihood of successful quitting.
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INTRODUCTION

The primary active component in tobacco products
that promotes a person's behavior toward tobacco
addiction is nicotine.l* The other elements in tobacco
are what lead to the widespread sickness and death.
The pharmacological properties of nicotine cause
tobacco addiction, even though other ingredients in
cigarettes are mostly responsible for the toxicity of
smoking.[? NRT, or nicotine replacement therapy, is
a popular smoking cessation strategy. By providing
a controlled dose of nicotine without the harmful
smoke and chemicals contained in cigarettes, it seeks
to lessen the cravings and withdrawal symptoms
related to stopping smoking !

A major public health issue, nicotine addiction causes
millions of avoidable deaths globally every year.
Numerous health problems, such as malignancies,

respiratory conditions, and cardiovascular ailments
are associated with smoking. Effective smoking
cessation techniques are becoming more and more
necessary since tobacco use is still a major public
health concern. NRT, or nicotine replacement
therapy, has become a well-known technique to help
people stop smoking. According to Fiore et al.
(2008), NRT can reduce cravings and withdrawal
symptoms by providing a controlled amount of
nicotine, which makes the cessation process easier
to handle.d The goal of nicotine replacement
therapy (NRT) is to help smokers stop. Quitting
smoking might be difficult if you stop abruptly since
it can cause withdrawal symptoms and strong
cravings. When a cigarette smoker suddenly stops
smoking, they experience nicotine withdrawal.[

MECHANISM OF ACTION OF NICOTINE

Nicotine operates by activating the brain's ventral
tegmental area's neuralnicotinic acetylcholine
receptors (NAChRs). Dopamine gets released as a
result in the nucleus acumens. which, in those who
smoke frequently who stop smoking, reduce the
symptoms of nicotine withdrawal.l®l Nicotine is a plant
alkaloid that is only produced by tobacco plants.
Nicotine is a tertiary amine with pyrrolidine and
pyridine rings in its structural makeup. Significantly,
the compound has specific binding to nicotinic-
cholinergic  receptors  found in the brain,
neuromuscular junctions, adrenal medulla, and
ganglia, among other parts of the body. When
someone smokes, they inhale nicotine, which then
diffuses through lung tissue, enters the bloodstream,
and eventually travels to the brain.l”l Because they all
depend on systemic venous absorption, none of the
therapeutic nicotine treatments now on the market
transport the drug to the systemic arteries as quickly.®!

FORMS OF NICOTINE REPLACEMENT
THERAPY
The therapeutic use of nicotine-containing drugs is the
most researched and utilized kind of pharmaceutical
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therapy for controlling nicotine dependency and
withdrawal. !

. Patches: Available in strengths of 7 mg, 14
mg, and 21 mg. The right dose depends on how much
you smoke.

o Gum: Can cause irritation inside the mouth.
. Lozenges: Place the lozenge in your mouth
and let it dissolve slowly. Don't chew or swallow it.

. Inhalers: A prescription option.

. Nasal sprays: A prescription option.

Although the effectiveness of each of these medicines
varies and their rates of nicotine absorption vary, they
are all effective even in the absence of supplemental
behavioral therapy. They work best when used in
conjunction with concurrent cessation counseling. [0
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Fig.1.Types of transdermal patches with marketed formulation

For best results, make sure you start on the right dose:-
Three dosages of the nicotine patch are available: 7
mg, 14 mg, and 21 mg. The amount you now smoke
will determine the appropriate dose for you. Start
using the 21 mg patch if you smoke more than 10
cigarettes a day. Unless your healthcare practitioner
specifically instructs you to do so, avoid wearing two
patches at once. You should gradually reduce the
dosage until you stop using the patch altogether,
usually after 8 to 12 week. ]

How to use

Usually, a nicotine patch is worn for a full day. You
can even wear the patch while taking a bath or shower.
Put a new patch on clean skin as soon as you wake up
and leave it there for the entire day. You can remove
the patch before going to bed and apply a fresh one the
following morning if you discover that you are
experiencing vivid dreams or that your sleep is being
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TRANSDERMAL PATCHES

Nicotine patches are available in various sizes and
shapes. One nicotine patch is applied to your skin in
the morning and remains there the entire day.
Throughout the day, it releases nicotine, whichis
absorbed through the skin To manage withdrawal
symptoms, the patch can be used every day either by
itself or in conjunction with nicotine gum or lozenges
that are used as needed for severe cravings.** With the
variety of dosages available, users can gradually cut
back on their nicotine intake over a few weeks or
longer, allowing their bodies to gradually adjust to
lowering nicotine levels and eventually becoming

nicotine-free. (12
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disrupted. Apply the patch to the upper body's clean,
dry, hair-free skin. The upper chest, upper arm,
shoulder, back, or inner arm are the typical locations
for the patch. The patch should not be used to
damaged, greasy, scarred, or irritated skin areas. Take
the patch out of its foil packaging, remove the
protective strips, and apply it to your skin right away.
To make sure the patch adheres to your skin, apply
pressure.4

o Wash your hands with soap and water after
you apply the patch

o To avoid skin irritation, put the patch on a
different area of your upper body each day.

. When changing your patch, remove the patch
carefully and dispose of it by folding it in half with the
sticky sides touching.

. Keep out of reach of children and pets.
Advantages
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Consistent Nicotine Delivery.[*]
Convenience. 2]

Reduced Smoking Triggers.
Lower Risk of Nicotine Overdose.
No Oral Use.

Customizable Dosage.

o wdE

Disadvantages

1. Skin irritating while attached.

2. Causing pain to the patient's skin when the patch
is removed.

3. Falling off too early.

Blocking the delivery of the medicine.

5. Almost waterlogged or not waterproof.[*"]

e

Side Effects

o Difficulty breathing or swallowing.

e Shortness of breath.

e Changes in heartbeat.

e  Agitation, hallucinations (seeing things or hearing
voices that do not exist), fever, sweating,
confusion, fast heartbeat, shivering, severe
muscle stiffness or twitching, loss of
coordination, or diarrhea.

e Nausea, vomiting, loss of appetite, weakness, or

dizziness.
e Irregular menstruation.
e  Chest pain.

e Swelling of your face, tongue or throat.
e ltching.l*®

NICOTINE GUM

The first NRT that was made available to customers
was nicotine gum, or transmucosally administered
polacrilex.[*ITo release its nicotine, it is not eaten like
regular candy gum; instead, it is chewed and retained
in the mouth for roughly thirty minutes at a time. The
dose formulations for it are 2 mg and 4 mg.It has been
demonstrated that smokers who are more dependant
can achieve abstinence more easily when using the 4-
mg gum as opposed to the 2-mg gum. The number of
dosages per day is progressively decreased until it is
no longer necessary after a few weeks or months. 2%

Fig.2.Nicotine Gum

There are two strengths of the nicotine gum: 2 mg and
4 mg. The time you typically have your first cigarette
of the day and the amount you now smoke will
determine the appropriate dose for you. You should
think about starting with the 4 mg dose if you smoke
your first cigarette within 30 minutes of waking up.
You can gradually reduce the dosage and the
frequency of usage of the gum until you stop using it
altogether (usually within 8 to 12 weeks).[?

How to use

During the first six weeks of your attempt to quit, chew
one piece of gum every one to two hours. When you
anticipate the onset of a cigarette need, try to anticipate
it and chew some gum before it occurs. It is
recommended to take at least nine pieces of gum each
day for the first six weeks in order to make sure your
body gets enough nicotine to help with any withdrawal
symptoms you may be experiencing.

You might not need to use the gum as often if you
combine it with the nicotine patch because you will
use it when you anticipate or experience a craving. Do
not use more than 24 pieces of gum each day. After
using for six weeks, you can cut back to using one
piece every two to four hours, and then one piece every
eight hours.[??

. In the situation that you smoke no more than
10 cigarettes a day or none at all:-Discuss dosage with
your physician or another medical professional. It's
possible that they might like you to start with a lesser
dosage and fewer gum uses.

o Do not eat or drink for 15 minutes before or
during use.

IJIRT 169371 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 978



© November 2024 | IJIRT | Volume 11 Issue 6 | ISSN: 2349-6002

. Nicotine gum is not like regular chewing
gum.

. Keep out of reach of children and pets.[?*!
Advantages

Immediate Nicotine Relief.[4]

Flexible Dosing.l™!

Behavioral Substitution.

Discreet and Portable.[?6]

Reduced Oral and Throat Irritation — Less
irritation compared to other oral nicotine products
(e.g., lozenges).

gk~ wdE

Disadvantages

Mouth and Jaw Irritation.?”]

Requires Proper Chewing Technique.[?8
Frequent Dosing.[?

Addiction to Gum. 3

Cost Over Time.

Not Suitable for Dental Issues.!

ok~ wbdPE

Side effects
e Mouth, tooth, or jaw problems.

e Dizziness.

e Nausea.
e Vomiting.
e Diarrhea.

e  Weakness.

e  Fast, pounding, or irregular heartbeat.
e Difficulty breathing.

e Rash.

e Blisters in the mouth.*2

NICOTINE LOZENGE

The lozenge comes in dosages of 2 mg and 4 mg.
identical to nicotine gum, the lozenge is taken orally
and dissolves in the mouth over a period of 30 minutes,
however individual results may vary. The instructions
for use and dosage are also identical. Similar to
nicotine gum, the lozenge's nicotine is absorbed
gradually through the buccal mucosa and enters the
bloodstream.®3] Compared to gum, the amount of
nicotine absorbed per lozenge seems to be a little bit
higher.[34

Fig.3.Nicotine Lozenge

The nicotine lozenge is available in two sizes, standard
and tiny, and two dosages, 2 mg and 4 mg, for each
size. The ideal dosage for you is determined by how
much you already smoke and when you typically take
your first cigarette of the day. If you light up for the
first time within thirty minutes of waking up, you
might want to start with the 4 mg dose. Perhaps you
should start with the 2 mg dose of the lozenge if you
are also using the nicotine patch. With the intention of
eventually ceasing to use the lozenge entirely, you can
gradually reduce the dosage and frequency of usage
(usually after 8 to 12 weeks).[*!

How to use
Let dissolve in the mouth for 20 to 30 minutes,
occasionally shifting from side to side. Make an effort

not to swallow too much. Never chew or swallow the
entire.*81 Since you will use the lozenge when you
have or anticipate a craving, you might not need to use
it as regularly. Use no more than five lozenges in a six-
hour period and no more than twenty lozenges in a
day. One lozenge every 2-4 hours and subsequently
one lozenge every 4-8 hours can be used after six
weeks of use.l"

o One lozenge should not be taken immediately
after another, nor should you take more than one at a
time.

. Do not eat or drink for 15 minutes before
using the lozenge or while the lozenge is in your
mouth.

. Nicotine lozenges are not like regular
lozenges.
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Helps Taper Nicotine Intake.

Rapid Nicotine Delivery.B8

No Need for Chewing.!

Available in Multiple Strengths.[*%
No Specific Technique Required.!

1. Not Suitable for Overnight Use.
2. Taste Issues.

3. Gastrointestinal Issues. 2

4. Potential for Overuse.[*]

5. Social Inconvenience.*4

Side Effect

e Allergic Reaction - Skin rash, itching, hives,
sweeling of the face,lips, tongue, or throat.
e Heart Palpitation — Rapid, pounding, irregular

heartbeat.

e Increase in blood pressure.

Table.1. Novel Biological or Vaccine Agents in Clinical Testing for Smoking Cessation

Dizziness.
Heartburn.
Headache.[*!

THE PROSPECTS

NICOTINE VACCINES

A novel strategy for treating nicotine addiction is the
use of nicotine vaccines, which are presently being
studied. Due to its tiny size and partial nature as an
antigen, nicotine requires a carrier protein in order to
elicit the required immunological response.[*

As would be expected when a vaccine lowers
concentrations of nicotine penetrating into brain
tissues, smokers will frequently increase their tobacco
consumption to counteract decreases in the actions of
nicotine. This is a potential drawback of vaccines to
treat tobacco dependence.*’] A recent systematic
review underlined the need for more research and
concluded that there is currently no evidence to
support the idea that nicotine vaccinations improve

long-term smoking cessation. !

. . Clinical Trial
Vaccine/Agent Developer Mechanism Results
Phase
Stimulates the Early trials were
immune system to promising, but
. N . r nicotine- Phase Il trial
NicVAX (Nicotine Nabi P od_u.ce (.:Ot _e .ase trials
. . . . specific antibodies Phase 11 failed to show
Conjugate Vaccine) | Biopharmaceuticals L — .
that block nicotine significant efficacy
from crossing the in smoking
blood-brain barrier. cessation.[*°]
Produces
antibodies that bind Showed good
to nicotine, tolerability and
reventing it from immune response,
TA-NIC Xenova Group prev . g1 . Phase I/11 mmu P .
reaching the brain but more studies
and reducing are needed to
nicotine's confirm efficacy.
pleasurable effects.
Well-tolerated and
Induces production produced
of nicotine-specific antibodies, but
. Independent - .
Niccine . antibodies to block Phase I/11 showed limited
Pharmaceutica L . .
nicotine's effects on effectiveness in
the brain. smoking
cessation.[>U

NICOTINE PRELOADING
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Nicotine preloading is the practice of using nicotine
replacement medication prior to stopping smoking.?
The most likely explanations include nicotine receptor
saturation-induced decrease of smoking urge and
habituation with NRT use prior to stopping.’
According to a review, applying patches a little while
ahead of a quit attempt is marginally more successful
than applying them right away on the stop day. No
evidence exists to support the idea that beginning NRT
treatment on the day of quitting is more beneficial than
using alternative kinds of precessation.> Precessation
patch treatment will result in a significant boost in quit
rates when compared to existing regimens that start the
patch at stop day, according to a meta-analysis on the
topic. A sizable pragmatic randomized trial, however,
found that while administering NRT two weeks prior
to the intended stop date was safe and well-tolerated,
it did not provide any advantages above standard
care.l

PATIENT COMPLIANCE WITH NRT

The majority of NRT users stop their medication too
soon. Poor compliance is frequently caused by
misinformation about NRT.8! It was found that the
effectiveness of NRT is one of the most frequent
causes of low compliance.

When patients receive treatment that effectively
manages their cravings and withdrawal symptoms,
they may incorrectly believe that treatment is no
longer required.’l Certain  NRT products, like
nicotine gum and lozenges, call for certain dose plans
and methods (the "chew and park™ strategy for gum,
for example). Adherence may be challenging as a
result.58l Patients are less likely to follow their
treatment plan if they get NRT without also receiving
behavioral assistance or therapy.’¥ This can be
primarily addressed by medical practitioners giving
individuals undergoing NRT scientific information. %

CONCLUSION

Nicotine addiction is a severe public health issue,
contributing to millions of premature deaths annually.
Nicotine replacement treatment, or NRT, has become
one of the most popular and well studied ways to help
people stop smoking. Nicotine Replacement Therapy
(NRT) helps control cravings and withdrawal
symptoms by supplying nicotine through safer
methods than smoking, including as nasal sprays,
gum, patches, and lozenges. This increases the
likelihood that a smoker will successfully quit.Every
NRT format has benefits and drawbacks. For example,

whereas gum and lozenges allow for adjustable dosing
but require specialized skills to be effective, nicotine
patches give consistency and convenience but may
cause skin discomfort. But adherence to NRT is still
difficult because of adverse effects, complicated
dosage requirements, false beliefs about NRT's safety,
and other factors continue to make compliance with
NRT difficult.
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