WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 8.453

Volume 13, Issue 21, 1157-1164. ISSN 2277-7105

Research Article

CRITICAL COMPARATIVE STUDY OF HERBAL TOOTHPASTE AND
CHEMICAL TOOTHPASTE

Rajnandini Ramnarayan Bhutada'*, Ranjit Dattatraya Patil?> and Jyotsna Muralidhar
Takalikar®

p. G. Scholar, 2Associate Professor, *Professor
Department of Rasashastra and Bhaishajya Kalpana Yashwant Ayurvedic College P.G.T. &
R.C. Kodoli, Maharashtra.

ABSTRACT

Dental care has always been a cornerstone of personal hygiene, with
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toothpaste playing a pivotal role in maintaining oral health. The rise of
consumer interest in alternative and natural products has spurred the
use of herbal toothpaste as an alternative to chemical-based
commercial toothpaste. This study critically examines the differences
between herbal toothpaste and chemical toothpaste, analyzing their

composition, effectiveness, side effects, and sustainability. By

comparing the chemical components and therapeutic properties, this
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and cons of both options, and offer recommendations for consumers.
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INTRODUCTION

Toothpaste is a fundamental component of daily oral hygiene routines

and is essential for cleaning teeth, preventing cavities, and maintaining gum health. Over the

years, two distinct types of toothpaste have emerged in the market: herbal toothpaste, made

predominantly from natural ingredients, and chemical toothpaste, which relies on synthetic

compounds. This comparative study aims to explore the efficacy, safety, and overall impact

of herbal and chemical toothpaste, providing a clearer understanding of the benefits and

limitations of each.
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Herbal toothpastes claim to provide oral care using plant-based ingredients like Neem
(Azadirachta indica), Clove (Syzygium aromaticum), Licorice (Glycyrrhiza glabra), and Tulsi
(Ocimum sanctum), while avoiding harmful chemicals. On the other hand, chemical
toothpastes contain fluoride, triclosan, sodium lauryl sulfate (SLS), and artificial flavoring,
which are said to provide advanced protection but come with concerns over potential side

effects.

MATERIALS AND METHODS

1. Study design

This study conducts a comparative analysis based on various criteria such as:

o Composition: A breakdown of the active ingredients in herbal and chemical toothpastes.

o Effectiveness: Studies on how well each type of toothpaste controls plaque, cavities, gum
disease, and halitosis.

« Side effects: Investigating adverse effects related to each type of toothpaste, such as tooth
sensitivity, allergic reactions, or long-term health concerns.

o Consumer preference: Surveys and consumer feedback on satisfaction levels with each
type.

« Sustainability and Environmental impact: Evaluating how the production and disposal
of herbal and chemical toothpastes affect the environment.

2. Data collection
This research draws on data from scientific journals, clinical trials, surveys, and product
reports on toothpaste efficacy. The clinical outcomes for plaque removal, reduction of gum

disease, and cavity prevention were reviewed for both toothpaste categories.

RESULTS

1. Composition of Herbal and Chemical toothpaste

e Herbal toothpaste: Herbal toothpastes are formulated from a variety of plant extracts
and essential oils, which possess antimicrobial, anti-inflammatory, and antioxidant
properties. Common ingredients include:

o Neem (Azadirachta indica): Known for its strong antibacterial properties, Neem is
effective against plaque and bacteria responsible for gingivitis.™

o Clove (Syzygium aromaticum): Contains eugenol, a compound with analgesic and

antiseptic properties, useful for reducing tooth pain and gum infections.”!
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o Licorice (Glycyrrhiza glabra): Exhibits anti-cariogenic effects and helps reduce tooth
decay.!
o Tulsi (Ocimum sanctum): Acts as a natural anti-inflammatory and antimicrobial agent,

contributing to better oral hygiene.™

o Chemical toothpaste: Commercial toothpastes contain a variety of synthetic chemicals
aimed at cavity prevention, plaque removal, and fresh breath.

o Fluoride: One of the most common ingredients in chemical toothpaste, fluoride
strengthens tooth enamel and prevents cavities.™

o Sodium Lauryl Sulfate (SLS): A foaming agent that helps with the spread of toothpaste
in the mouth, though linked to irritation in some individuals.™

o Triclosan: An antimicrobial agent used in some toothpastes, though controversial due to
potential endocrine-disrupting effects.[”

o Atrtificial flavoring and sweeteners: These provide a pleasant taste but are unnecessary
for oral health.®

2. Effectiveness in Plaque and Cavity control

o Herbal toothpaste: Several studies suggest that herbal toothpaste is effective in
controlling plague and gingivitis. For instance, a study comparing herbal toothpaste with
fluoride toothpaste found that herbal formulas containing Neem and Clove were
comparable to fluoride toothpaste in reducing gingival inflammation and plaque scores .
Additionally, the natural antimicrobial properties of herbal ingredients like Licorice have

shown promise in reducing cariogenic bacteria.l*"!

o Chemical toothpaste: Chemical toothpastes, especially those containing fluoride, are
widely accepted as highly effective in preventing cavities and strengthening enamel.
Fluoride helps remineralize teeth and is critical in preventing demineralization caused by
acidic foods and bacteria. Numerous studies show a consistent reduction in cavity
incidence with the regular use of fluoride toothpaste.™

3. Side effects

o Herbal toothpaste: Herbal toothpaste is generally considered safe, though there are
reports of mild allergic reactions in individuals sensitive to specific herbs ™. However,
herbal toothpaste lacks fluoride, which is a limitation in cavity prevention, especially for

populations prone to dental caries.™
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o Chemical toothpaste: While fluoride is beneficial for enamel protection, overuse may
lead to fluorosis, especially in children.™ Sodium lauryl sulfate (SLS) has been linked to
oral mucosal irritation and can exacerbate canker sores in sensitive individuals.™!

Moreover, concerns about triclosan’s impact on hormone levels and the environment have

led some manufacturers to remove it from their formulations.*®!

1. Composition

Criteria Herbal Toothpaste | Chemical Toothpaste

Key Neem, Clove, Fluoride, Sodium Lauryl

Ingredients | Licorice, Tulsi Sulfate (SLS), Triclosan
Antimicrobial, Anti-

Cavity prevention, Plaque

Properties | inflammatory, removal, Whitening

Antioxidant

2. Effectiveness

Criteria Herbal Toothpaste Chemical Toothpaste
Plaque control Effective, comparable to Highly effective, especially
a fluoride toothpaste with fluoride
Cavity prevention Limited due to lack of fluoride Sgr?teerrll?r due to fluoride
Gum health Effective due to natural anti- Effective but with potential
inflammatory agents for irritation (SLS)
3. Side effects
Criteria Herbal toothpaste Chemical Toothpaste
. . Possible in sensitive Irritation from SLS, risk of
Allergic reactions L .
individuals fluorosis (overuse)

Potential endocrine disruption

Long-term concerns | Fewer chemical exposures (triclosan), irritation from SLS

4. Sustainability and Environmental impact

Criteria Herbal toothpaste Chemical toothpaste
Environmental More eco-friendly, Non-b_lodegradable packaging,
: . : potential pollutants (e.g.,
impact biodegradable formulations ;
triclosan)
. Plant-based, fewer synthetic Involves synthetic chemical
Production process . ;
chemicals production

5. Chemical Analysis of Herbal vs. Chemical Toothpaste.

Criteria Herbal toothpaste Chemical toothpaste
Synthetic: Fluoride, Sodium
Lauryl Sulfate (SLS),
Triclosan

Antimicrobial Agent Neem, Clove (natural Triclosan (synthetic

Plant-based: Neem, Clove,

Active Ingredients Licorice, Tulsi
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antibacterial and antiseptic
properties)

antimicrobial agent, linked to
potential risks)

Foaming Agent

Natural oils or plant extracts

Sodium Lauryl Sulfate (SLS),
a synthetic compound linked
to irritation

Flavoring

Essential oils (natural)

Artificial sweeteners and
flavoring

Cavity Prevention

Lacks fluoride, relies on
natural antibacterial
properties

Fluoride (strengthens enamel
and prevents cavities)

Side Effects

Mild allergic reactions (plant
sensitivity)

Fluorosis (overuse), SLS-
induced irritation, potential
endocrine disruption from
triclosan

Composition

Herbal Toothpaste

Chemical Toothpaste

Key Ingredients

Neem, Clove, Licorice, Tulsi

Fluoride, Sodium Lauryl
Sulfate (SLS), Triclosan

Neem (Azadirachta
indica)

0.5% - 2.0% (extract)

Not present

Clove (Syzygium
aromaticum)

0.2% - 1.0% (eugenol)

Not present

Licorice (Glycyrrhiza
glabra)

0.1% - 0.5% (glycyrrhizin or
extract)

Not present

Tulsi (Ocimum
sanctum)

0.1% - 0.5% (extract)

Not present

Fluoride (e.g., Sodium
Fluoride)

Not present

0.22% - 0.32% (1000-1500
ppm fluoride ion)

Sodium Lauryl Sulfate
(SLS)

Not present

0.5% - 2.0% (foaming agent)

Triclosan

Not present

0.2% - 0.3% (antimicrobial
agent, though banned in some
countries)

Artificial flavoring

Not present (natural essential
oils used)

0.1% - 1.0% (artificial flavors
and sweeteners)

4. Consumer preference

Consumer surveys reveal that users of herbal toothpaste often prefer it for its natural
composition and minimal side effects. Many report satisfaction with its ability to freshen
breath and maintain gum health, particularly among those with a preference for plant-based
or organic products.!*”

In contrast, chemical toothpaste remains the preferred choice for individuals concerned
primarily with cavity prevention and whitening effects. The presence of fluoride and other

whitening agents appeals to those seeking a more advanced level of oral protection.*®!
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5. Sustainability and Environmental Impact

Herbal toothpaste: The production of herbal toothpaste tends to be more sustainable,
relying on plant-based ingredients and fewer synthetic chemicals. Many herbal toothpaste
brands also emphasize eco-friendly packaging, biodegradable formulations, and cruelty-

free production processes.™

Chemical toothpaste: The production of chemical toothpaste involves synthetic
chemicals, some of which can be harmful to the environment. For instance, triclosan has
been found in water supplies and has been flagged as a potential environmental
pollutant.®® The use of plastic tubes and non-biodegradable packaging also raises

concerns about the ecological footprint of chemical toothpaste.*

DISCUSSION
This comparative study reveals both herbal and chemical toothpaste have distinct advantages

and drawbacks. The decision to use one over the other often comes down to individual needs

and priorities.

Efficacy in cavity prevention: Chemical toothpaste, particularly those containing
fluoride, is superior in preventing cavities and strengthening enamel. Fluoride's role in

dental health is well-documented and has shown consistent benefits across populations.??

Natural alternative for sensitive gums: Herbal toothpaste offers an alternative for
individuals with sensitive gums, or those seeking to avoid harsh chemicals like SLS and
artificial additives. The natural antimicrobial properties of herbs like Neem and Clove
have been shown to be effective in plague control and maintaining healthy gums, though

they may not provide the same level of cavity prevention as fluoride-based formulas.?

Sustainability and Health: Consumers with concerns over sustainability and
environmental impact may prefer herbal toothpaste. The absence of synthetic chemicals
and the potential for eco-friendly packaging make it a more environmentally conscious

choice.[?4

Side Effects and Safety: Chemical toothpaste comes with certain side effects, including
possible oral irritation from SLS and concerns over fluoride overuse, particularly in
children.”™ On the other hand, herbal toothpaste may trigger allergic reactions in

sensitive individuals but poses fewer concerns over long-term chemical exposure.!
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CONCLUSION

The critical comparative study between herbal and chemical toothpaste reveals that both
types have unique strengths and weaknesses. Chemical toothpaste, particularly those
containing fluoride, offers superior cavity protection and enamel strengthening, making it
ideal for populations at high risk of dental caries. However, it comes with potential side

effects like oral irritation and environmental concerns.

Herbal toothpaste, with its natural ingredients and milder formulation, appeals to those
seeking a more holistic approach to dental care. Its effectiveness in plaque control and gum
health, combined with its sustainability benefits, makes it a compelling choice for consumers
focused on natural living. However, the lack of fluoride may be a limitation for those in need

of strong cavity protection.

Ultimately, the choice between herbal and chemical toothpaste should be tailored to the
individual’s specific oral health needs, personal preferences, and environmental

considerations.
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