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Abstract

The increasing consumer shift toward natural, plant-based, 

and eco-friendly products has significantly contributed to 

the rise in popularity of herbal toothpastes in the global oral 

care market. Herbal toothpastes, formulated using plant-

based extracts, offer a safe and sustainable alternative to 

traditional synthetic toothpastes, which often contain 

chemicals such as fluoride, sodium lauryl sulfate, and 

artificial preservatives. This review paper aims to explore 

the key ingredients, formulation processes, and evaluation 

methods used in the development of herbal toothpaste, with 

a particular focus on their therapeutic properties, efficacy, 

and safety. 

Herbal toothpastes are typically composed of herbal extracts 

known for their medicinal benefits, such as neem, clove, 

aloe vera, tea tree oil, and peppermint, which provide 

antibacterial, anti-inflammatory, and antioxidant properties. 

Additionally, natural abrasives like calcium carbonate and 

silica are included for plaque removal, while natural binders 

and thickeners ensure proper consistency. The formulation 

process involves the careful selection of these ingredients, 

their extraction, and the preparation of a stable, 

homogeneous paste. 

Evaluation of herbal toothpaste is essential to ensure its 

safety, efficacy, and consumer acceptability. Microbial 

testing is conducted to determine the toothpaste’s ability to 

inhibit oral pathogens, while sensory evaluation assesses 

taste, texture, and aroma. Clinical studies are performed to 

evaluate the product's impact on gum health, plaque 

reduction, and remineralization of enamel. Moreover, 

parameters such as abrasivity and pH levels are rigorously 

tested to ensure that the toothpaste does not damage tooth 

enamel or irritate gums. 
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1. Introduction 

Oral hygiene plays a crucial role in maintaining overall health and preventing a variety of dental diseases, including caries, 

gingivitis, and periodontitis. Toothpaste is a primary tool in daily oral care routines, with its primary purpose being the 

removal of food particles, plaque, and bacteria from the teeth. Over the years, conventional toothpastes have become widely 

available, most of which contain synthetic ingredients, including fluoride, abrasives, detergents, and preservatives. While these 

chemical-based toothpastes are effective in maintaining oral hygiene, there has been increasing concern regarding the potential 

side effects of certain ingredients. These concerns, combined with a growing demand for sustainable and natural products, 

have led to a surge in the popularity of herbal toothpastes [1]. 

Herbal toothpastes are formulated using natural plant-based ingredients that offer therapeutic benefits, including antimicrobial, 

anti-inflammatory, and antioxidant properties. These products often contain herbal extracts from well-known plants such as 

neem (Azadirachta indica), tulsi (Ocimum sanctum), clove (Syzygium aromaticum), and aloe vera (Aloe barbadensis), which 

have been traditionally used in various cultures for their oral health benefits. The rise in consumer interest for natural and eco-

friendly alternatives has fueled research into the efficacy of these plant-based ingredients for oral care [2]. 

The shift towards herbal oral care products is driven not only by concerns about the adverse effects of synthetic chemicals but 

also by the desire for products that are free from artificial additives, fluoride, and preservatives. Additionally, consumers are 

increasingly seeking sustainable, biodegradable, and cruelty-free alternatives. Herbal toothpastes meet these demands by 

offering a natural solution to oral care, with the added benefit of fewer side effects, such as irritation to the gums and 

sensitivity to fluoride [3, 4]. 
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Despite the growing popularity of herbal toothpastes, their 

formulation and evaluation remain a complex process. 

Effective herbal toothpastes must maintain a delicate 

balance between therapeutic efficacy, safety, and consumer 

appeal. The selection and standardization of herbal 

ingredients, the formulation of a stable paste, and rigorous 

evaluation through scientific testing are essential to ensuring 

that these products are both effective and safe for consumers 

[5]. 

This review paper aims to provide a comprehensive 

overview of herbal toothpaste, focusing on the key herbal 

ingredients, formulation techniques, and evaluation methods 

used in the development of these products. We will explore 

the scientific evidence supporting the efficacy of herbal 

ingredients in oral care, as well as the challenges faced in 

the formulation and evaluation processes. By understanding 

these factors, we can better appreciate the potential of herbal 

toothpastes as a viable, natural alternative to traditional oral 

hygiene products [6]. 

 

 
 

Fig 1: Structure of Teeth 
 

2. Background 

The use of herbal remedies for maintaining oral health has a 

long history across many cultures, particularly in traditional 

medicine systems such as Ayurveda, Traditional Chinese 

Medicine (TCM), and Native American practices. Herbs like 

neem, clove, and peppermint have been utilized for 

centuries for their therapeutic properties [7], particularly in 

treating dental ailments such as tooth decay, gum 

inflammation, and bad breath. These natural alternatives to 

synthetic chemical products are gaining increasing 

recognition in modern oral care, particularly with the rising 

consumer demand for organic, non-toxic, and sustainable 

personal care products [8]. 

In the modern era, toothpastes have evolved from simple 

abrasive pastes to more complex formulations that often 

include fluoride, antibacterial agents, and other additives 

designed to address a variety of oral health issues. While 

fluoride-based toothpaste is widely recommended for its 

proven ability to prevent dental caries, it has also raised 

concerns among consumers regarding its long-term safety 

and environmental impact. As a result, there has been a 

growing shift towards herbal and natural formulations, 

which do not rely on synthetic chemicals [9]. 

Herbal toothpastes are formulated using plant-based 

ingredients known for their beneficial effects on oral health, 

such as antibacterial, anti-inflammatory, antimicrobial, and 

antioxidant properties. For example, neem is widely 

regarded for its ability to fight harmful bacteria and plaque 

buildup, making it a staple in many herbal toothpaste 

formulations. Similarly, clove has analgesic properties that 

can help alleviate tooth pain and inflammation, while aloe 

vera is known for its soothing and healing effects on gum 

tissues [10]. 

In addition to the therapeutic benefits, herbal toothpastes are 

also valued for their reduced risk of adverse reactions. 

Common chemicals found in conventional toothpaste, such 

as sodium lauryl sulfate (SLS), artificial flavoring, and 

preservatives, may cause irritation or sensitivity in some 

individuals, particularly those with gum disease or other oral 

sensitivities. By using natural ingredients, herbal toothpastes 

offer an alternative that is generally perceived as gentler on 

both the mouth and the environment [11]. 

The formulation of herbal toothpastes requires careful 

selection of ingredients to ensure their efficacy and safety. 

In contrast to synthetic products, which can be mass-

produced with consistent quality, natural ingredients can 

vary in their potency, making standardization a significant 

challenge. Additionally, the formulation process must 

account for factors such as flavor, texture, and overall user 

experience, which are critical for consumer acceptance. The 

natural abrasives used to clean teeth must be effective 

without causing enamel wear, while the paste must have a 

pleasant flavor and consistency that encourages daily use [12]. 

Despite the growing popularity of herbal toothpastes, their 

efficacy and safety are still the subject of ongoing research. 

While some studies have shown promising results, such as 

the antimicrobial effects of neem and the ability of certain 

herbs to reduce plaque and gingivitis, further clinical trials 

are needed to provide robust evidence supporting their long-

term benefits. Moreover, as the herbal oral care market 

grows, there is increasing interest in developing more 

advanced formulations that combine multiple plant-based 

ingredients to optimize therapeutic effects and cater to 

specific oral health concerns, such as teeth whitening, gum 

disease, and bad breath. 

2.1 Clove Oil (Syzygium aromaticum) 

Clove oil is derived from the flower buds of the clove tree 

(Syzygium aromaticum), a plant native to the Maluku Islands 

in Indonesia. Clove oil has been used for centuries in 

traditional medicine for its analgesic, antimicrobial, and 

anti-inflammatory properties. The primary active compound 

in clove oil is eugenol, which accounts for its analgesic and 

antiseptic effects [13]. 

 

 
 

Fig 2: Clove(syzgium aromaticum) 
 

▪ Antimicrobial Activity: Clove oil is highly effective 

against a variety of oral pathogens. Eugenol has been 

shown to inhibit the growth of Streptococcus mutans, 

a major bacterium responsible for dental caries, as well 
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as other oral bacteria and fungi. This makes clove oil 

particularly useful in preventing plaque buildup and 

gum infections. 

▪ Pain Relief: The analgesic property of eugenol is 

beneficial in the treatment of toothaches and oral 

inflammation. Clove oil is often used in dentistry as a 

topical anesthetic, providing temporary pain relief by 

numbing the affected area. 

▪ Anti-inflammatory Effects: Clove oil has potent anti-

inflammatory effects, which help reduce gum swelling 

and discomfort associated with conditions such as 

gingivitis and periodontitis. It can also promote the 

healing of inflamed tissues in the mouth. 

▪ Antioxidant Properties: Clove oil contains 

antioxidants that can help protect oral tissues from 

oxidative damage caused by free radicals, potentially 

reducing the risk of periodontal disease [14]. 

 

In toothpaste formulations, clove oil helps not only in 

fighting oral bacteria but also in soothing gum irritation and 

providing long-lasting freshness. However, its concentration 

must be carefully controlled to avoid irritation, as pure clove 

oil can be very potent. 

 

2.2 Cardamom (Elettaria cardamomum) 

Cardamom, a spice commonly used in cooking and 

traditional medicine, is derived from the seeds of Elettaria 

cardamomum, a plant from the ginger family. The essential 

oils extracted from cardamom possess a range of bioactive 

compounds, making it a valuable ingredient in herbal 

toothpaste formulations [15]. 

 

 
 

Fig 3: Cardamom (Elettaria cardamom) 

 

▪ Antimicrobial Effects: Cardamom has been shown to 

possess antimicrobial properties, particularly against 

bacteria and fungi. Its essential oils have demonstrated 

activity against oral pathogens such as Streptococcus 

mutans, the primary bacterium responsible for tooth 

decay. By inhibiting bacterial growth, cardamom helps 

to prevent plaque accumulation and reduce the risk of 

gingivitis. 

▪ Freshens Breath: One of cardamom's most popular 

uses in oral care is its ability to freshen breath. 

Cardamom’s aromatic oils help neutralize bad breath 

(halitosis) by reducing the levels of volatile sulfur 

compounds (VSCs) that are produced by oral bacteria. 

▪ Anti-inflammatory Benefits: Like clove oil, 

cardamom also has anti-inflammatory properties, which 

can help soothe irritated gum tissues and support the 

healing process. This makes it especially beneficial for 

individuals with gum disease or after dental procedures. 

▪ Antioxidant Activity: Cardamom contains 

antioxidants, particularly flavonoids and phenolic 

compounds, which can help protect oral tissues from 

oxidative damage. This not only supports gum health 

but may also contribute to the prevention of oral cancer 

and other chronic conditions [16]. 

 

In toothpaste formulations, cardamom is typically included 

in small amounts to provide a pleasant flavor while also 

offering therapeutic benefits such as antimicrobial action 

and breath freshening. 

 

2.3 Hydrogen Peroxide (H2O2) 

Hydrogen peroxide is a colorless, odorless compound 

composed of water and oxygen. It is widely used in dental 

care for its antiseptic properties, as well as its ability to 

whiten teeth and promote overall oral health. In toothpaste 

formulations, hydrogen peroxide is typically included in low 

concentrations, as higher concentrations can cause irritation 

or damage to oral tissues [17]. 

 

 
 

Fig 4: Hydrogen Peroxide structure 

 

▪ Whitening and Stain Removal: One of the most well-

known benefits of hydrogen peroxide in oral care is its 

ability to whiten teeth. It works by releasing oxygen 

when applied to teeth, which helps break down surface 

stains caused by food, beverages, and tobacco. 

Hydrogen peroxide is effective in removing both 

extrinsic stains (stains on the surface of teeth) and 

intrinsic stains (discoloration below the tooth surface). 

▪ Antiseptic Properties: Hydrogen peroxide is a 

powerful antiseptic that can help reduce harmful 

bacteria in the mouth. It works by releasing oxygen 

when it comes into contact with tissues, which creates 

an environment that is hostile to many pathogens. This 

makes hydrogen peroxide effective in preventing and 

treating oral infections, especially in individuals with 

gum disease or those recovering from dental 

procedures. 

▪ Mouth Rinse and Healing: Hydrogen peroxide has 

mild antibacterial properties that can help in healing 

minor cuts or abrasions inside the mouth, such as those 

caused by braces or dental procedures. It can also help 

reduce gingival bleeding and promote faster healing of 

gum tissues [18]. 

▪ Safety Considerations: While hydrogen peroxide is 

generally safe when used in low concentrations 

(typically around 1-3% in oral care products), excessive 

or prolonged use can lead to irritation of the gums and 

oral mucosa, as well as potential damage to tooth 
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enamel. Therefore, its inclusion in toothpaste 

formulations requires careful regulation and must be 

balanced with other ingredients to ensure safety [19]. 

 

▪ Advantages of Using Clove Oil, Cardamom, and 

Hydrogen Peroxide in Herbal Toothpaste: 

 

 
 

Fig 5: Advantages of herbal toothpaste 
 

Disadvantages of Using Clove Oil, Cardamom, and 

Hydrogen Peroxide in Herbal Toothpaste:  

 

 
 

Fig 6: Disadvantages of herbal toothpaste 
 

Future Perspectives for Herbal Toothpaste 

As consumers increasingly turn toward natural, plant-based 

products, the future of herbal toothpaste looks bright, with 

growing interest in products that combine the benefits of 

nature with scientific advancements. The global demand for 

herbal and eco-friendly personal care products is expected to 

continue to rise, leading to innovations and improvements in 

the formulation, production, and consumer experience of 

herbal toothpaste. Below are key future perspectives for the 

development of herbal toothpaste [20]: 

 

Innovative Formulations with Multi-functional Benefits 

In the future, herbal toothpaste formulations will likely 

evolve to provide multi-functional benefits beyond basic 

oral care. With advancements in phytochemistry and 

natural ingredient extraction, companies could develop 

toothpaste that [21]: 

▪ Targets Specific Oral Health Concerns: Herbal 

toothpaste will be tailored to address a range of specific 

dental concerns, such as sensitive teeth, gum 

recession, cavities, whitening, and bad breath. By 

blending more specialized herbs and natural 

ingredients, toothpaste formulations could become more 

targeted in their treatment. 

▪ Incorporate Adaptogens: Adaptogenic herbs, like 

ashwagandha and ginseng, might be incorporated into 

toothpaste formulations to reduce oral stress, enhance 

gum resilience, and combat inflammation, providing 

holistic support to the entire oral system [22]. 

▪ Customizable Options: Personalized oral care could 

become more prevalent, where consumers can select 

specific formulations based on their needs (e.g., 

whitening, antibacterial, anti-inflammatory) via digital 

platforms. These personalized solutions could be based 

on individual health data, such as an oral microbiome 

profile. 

 

3. Conclusion 

The formulation and evaluation of herbal toothpaste using 

ingredients like clove oil, cardamom, and hydrogen peroxide 

present a promising alternative to conventional dental care 

products. These ingredients offer a range of benefits, 

including antibacterial, anti-inflammatory, and whitening 

properties, which contribute to overall oral health by 

addressing issues like plaque buildup, gum inflammation, 

tooth sensitivity, and bad breath. Additionally, the natural 

and holistic nature of these ingredients appeals to a growing 

market of consumers seeking more sustainable and 

chemical-free oral care options [23]. 

Despite these advantages, it is crucial to address the 

potential disadvantages of using these natural ingredients, 

such as the risk of irritation from clove oil or hydrogen 

peroxide, and the strong flavours of cardamom and clove oil 

that may not be palatable for all users. Furthermore, the 

long-term clinical safety and effectiveness of these 

formulations require further validation through rigorous 

research and clinical trials. 

The future of herbal toothpaste looks promising, driven by 

advancements in ingredient synergy, customized 

formulations, and the growing trend toward sustainable and 

eco-friendly products. Innovations in smart oral care 

technologies and personalized treatments will likely shape 

the market, providing consumers with more tailored 

solutions to their specific dental needs. 
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