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ABSTRACT 

Toothpaste, a gel or paste formulation, is utilized for oral hygiene maintenance alongside a toothbrush. While the 

toothbrush mechanically cleans, toothpaste incorporates excipients aiding in this process. This investigation focuses 

on assessing herbal toothpaste formulations. Various chemicals and preventive agents demonstrate efficacy in plaque 

control and oral disease prevention. Modern research aims to develop herbal toothpaste using ingredients such as 

clove and kalonji oil, known for their antibacterial and anti-inflammatory properties. Herbal toothpaste, comprising 

natural elements, garners greater public acceptance compared to synthetic, chemical-based formulations in 

contemporary oral care due their perceived safety and efficacy in combating dental caries and preventing other dental 

disorders. 

Keywords: Natural toothpaste, formulation. Antimicrobial properties, Anti-inflammatory effects, Gingivitis 

prevention, Dentifrices formulation. 

 

1. INTRODUCTION 

The utilization of herbal and plant-based toothpaste dates back to ancient times and stands as a crucial component of 

oral health care practices. Toothpaste, a dentifrice, serves the purpose of cleansing teeth, maintaining their health, and 

enhancing their aesthetic appeal. Beyond mere oral hygiene maintenance, toothpaste acts as an abrasive agent, 

eliminating dental plaque and food particles from the teeth, thereby aiding in the prevention of halitosis and the release 

of active ingredients like fluoride to combat tooth and gum diseases such as gingivitis. Cloves, derived from the 

aromatic flower buds of the Syzygium aromaticum tree within the Myrtaceae family, are extensively used as a spice. 

Originating from Asia and South America, cloves are available throughout the year due to varying harvest seasons 

across different regions. Clove finds medicinal use in various forms including oils, dried buds, leaves, and stems, 

primarily applied directly to the gums for alleviating toothaches and dental discomfort. Predominantly cultivated in 

coastal regions below 200 meters in elevation, clove holds a significant place in Ayurvedic medicine, often referred to 

as "lavang." While commonly used in culinary preparations, clove oil boasts antibacterial, antiviral, anti-

inflammatory, antidiabetic, and antioxidant properties. The oral cavity presents a diverse environment conducive to 

bacterial growth, with commensal bacteria playing essential roles in oral physiology. However, the proliferation of 

pathogenic microorganisms, particularly within biofilms, can lead to severe oral health issues. Streptococcus mutans, a 

primary oral colonizer, adheres to tooth surfaces, facilitating the adhesion of secondary colonizers like Lactobacillus 

species, thus contributing to oral infections and associated complications. 

Chemical Constituent 

The essential oil extracted from cloves primarily consists of eugenol, comprising approximately 72–90% of its 

composition, which imparts the characteristic fragrance to cloves. Complete extraction of this essential oil is achieved 

under pressure in water at 125 °C (257 °F), with the process requiring approximately 80 minutes to yield optimal 

results. 
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Ideal Properties of Toothpaste 

1.Effective Abrasive Action 

2.Gentle and Non-Irritating 

3.Stain-Free Formula 

4.Long-lasting Freshness and Cleanliness 

5.Extended Efficacy 

6.Cost-effective and Widely Accessible 

Materials and Methods 

A herbal toothpaste formulation was prepared using various ingredients: Calcium Carbonate for abrasiveness, 

Glycerin as a humectant, Sodium Lauryl Sulfate as a detergent and foaming agent, Peppermint Oil for flavoring, 

Sodium Benzoate as a preservative, and Sodium Saccharin as a sweetener. Additionally, an anti-inflammatory 

compound extracted from ginger oil was incorporated. The formulation process involved homogenization using a 

mortar and pestle to create the toothpaste base. 

Applications and Efficacy 

Anal Fissures: Preliminary studies suggest that applying a cream containing clove oil to anal tears for a duration of 6 

weeks enhances healing compared to using stool softeners and lidocaine cream. 

Plaque Reduction: Initial research indicates that the use of toothpaste or mouth rinse containing clove and other 

ingredients helps in reducing plaque buildup on the teeth. 

Method of Formulation 

Two primary methods are employed for toothpaste formulation: 

1.Dry Gum Method 

2.Wet Gum Method 

About Clove 

Synonym: Lavang 

Biological Source: Clove is derived from the flowers and buds of the plants Eugenia caryophyllus and Syzygium 

aromaticum. 

Family: Myrtaceae 

Botanical Classification 

Kingdom: Plantae 

Sub Kingdom: Tracheobionta 

Super Division: Spermatophyta 

Division: Magnoliophyta 

Class: Magnoliopsida 

Subclass: Rosidae 

Order: Myrtales 
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2. MORPHOLOGICAL CHARACTERISTICS 

Clove exhibits a stalk and a head, with the head comprising four calyx. The upper section of the hypanthium contains 

a bilocular ovary. It is characterized by straight-walled cells and large anomocytic stomata. The oil glands are ovoid 

and schizolysigenous. Calcium crystals are present in numerous parenchymatous cells. While the clove itself does not 

contain starch, the mother clove does. Clove is of sesquiterpenoid nature. 

Uses- 

Clove serves various purposes including: Carminative: Relieves flatulence and aids digestion. 

Dental Analgesic: Alleviates toothaches and oral discomfort. 

Stimulant: Boosts energy and promotes alertness. 

Forms of Clove: 

1.Clove is available in three primary forms: 

2.Ground Cloves: These are less potent as most of the oil content has been removed. 

3.Whole Cloves: Retaining some oil content, these cloves possess medium strength. 

4.Clove Oil: The most potent form, often diluted with carrier oils for enhanced effectiveness, is the only form readily 

available. 

 

3. CONCLUSION 

The research conducted demonstrates the effectiveness of herbal toothpaste formulations, particularly those 

incorporating clove oil and kalonji oil to inhibit bacterial growth. These herbal toothpastes are vital for maintaining 

oral hygiene and preventing dental caries. Moreover, they are safer and have fewer negative effects compared to 

chemically based synthetic toothpaste alternatives. Herbal toothpaste is gaining recognition and acceptance in dental 

research due to its emphasis on safety and efficacy. 
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