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Abstract: 

The oral disease, and oral cavity those are problem in worldwide and therefore beneficial reduced by using 

herbal toothpaste and they gives no side effect compaire with other marketed product. Recently herbal 

toothpaste are increasing demand worldwide because these are less side effect and beneficial to for oral cavity 

and tooth decay. Clove herbal extract and other ingredients, including calcium carbonate, sodium lauryl sulphate, 

glycerin, gum tragacanth, water, saccharin, flavouring, and preservative, are used to make herbal toothpaste. The herbal 

extract provides antibacterial and anti-inflammatory activity, reduces dental caries, prevents tooth decay, delivers mouth 

freshness, and aids in improving dentin hypersensivity. The formulated herbal toothpaste gives beneficial action and 

safety. The observation are found to be from physical examination appearance, spread ability, viscosity, pH, 

homogenecity, foam ability, determination of moisture content and cleaning ability. The herbal toothpaste has no side 

effect and they prevent dental caries and dental disease. 
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1. Introduction:  

The most common oral and dental issues in various countries are inflammation of tooth surrounding tissue and 

halitosis. The inflammation is caused by bacteria that consume food debris accumulated on the tooth surface, 

especially on the cervical tooth area, and break it down into sugars and acids that irritate the tooth surrounding 

tissue. Furthermore, inflammation lowers the gingival margins and deforms the periodontal pockets, leading to 

alveolar bone resorption, opening the cementum layer, and eventually causing tooth loss. Pathological 

conditions such as periodontitis can be caused by focal infections, affecting many vital systems, such as the 

cardiovascular and renal systems. [1] 

P. aeruginosa is one of the most serious opportunistic bacteria and is responsible for 10–20% of nosocomial 

infection. It can cause burn infections, urinary tract infections and cystic fibrosis. Its high propensity for 

persistent infection, particularly in immuno impaired individuals, is ascribed to a number of virulence factors, 

biofilm development, and innate and acquired antibiotic resistance. [2] 
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Spices as clove, oregano, mint, thyme and cinnamon, have been working for centuries as food preservatives and 

as medicinal plants mainly due to its antioxidant and antimicrobial activities. Now a day, many reports confirm 

the antibacterial, antifungal, antiviral and anticarcinogenic properties of spice plants. Due to its powerful 

antioxidant and antibacterial properties that set it apart from other spices, clove has attracted a lot of attention. 

[3]  

Dentin hypersensitivity (DH) is a major health care problem affecting both younger and older populations. It is 

characterized by a short, sharp pain of unexplained reason that might occur in response to chemical (e.g., 

excessive acidic drinks or bleaching) or mechanical factors (e.g., vigorous tooth brushing). In older population, 

DH can be associated with root exposure especially after periodontal treatment. [4] 

1.1 Clove: 

Clove consists of the dried flower buds of Eugenia caryophyllus Thumb, belonging to family Myrtaceae. 

Eugenia Caryophyllus. A component distilled from the dried flower buds of Eugenia caryophyllus Also known 

as clove oil. Cloves, also known as Eugenia Caryophyllus, were traditionally used as a cure for diarrhoea, 

intestinal worms, and other digestive disorders because of their strong anti-microbial effects against fungi and 

bacteria. [5] These anti-microbial properties also explain its use in deodorants and anti-fungal powders. 

Japanese researchers have reportedly found that Eugenia Caryophyllus includes antioxidant qualities that assist 

prevent the cell spoilage that eventually leads to malignant illness. However, the chemical eugenol has been 

found to be a weak tumor promoter, making this element one of many remedial herbs with both pro- and anti-

cancer effects. [6] 

 

Figure 1.1: Clove 

Cloves are the pink flowering bud of a form evergreen tree (Eugenia aromatica), which are dried until brown 

and used for medicinal and spicing purposes. Indigenous to the Moluccas spice islands of Indonesia, cloves also 

grow naturally in India, the West Indies, Tanzania, SriLanka, Brazil and Madagascar.[7] With their sultry sweet 

aromatic flavour and powerful essential oil compounds, cloves have been used for hundreds of years as a 

nutritional spice for food and a remedy for a variety of health concerns. Clove flowers and oil have been used 

extensively in traditional Indian and Chinese medicine for more than 2,000 years. Due to their capacity to 

preserve meals and cover the odour of improperly stored foods, cloves were particularly famous as a therapeutic 

flower in Europe in the seventh and eighth centuries after the arrival of the buds from Arabic traders in the 

fourth century A.D. [8] 

1.2 Function of Clove: 

Eugenia Caryophyllus, or cloves, were usually used to kill intestinal parasites thanks to their large anti-

microbial properties against fungi and bacteria, thus supporting its traditional use as a treatment for diarrhea, 

intestinal worms and other digestive ailments. These anti-microbial properties also explain its use in deodorants 

and anti-fungal powders. [9] According to Artemis Herb Japanese researchers have discovered that like Eugenia 

Caryophyllus contains antioxidant properties which help avoid the cell spoil in the end causes malignant 

disease. [10] Eugenol, a component of many medicinal herbs, has both pro- and anti-cancer properties; 

nonetheless, it has been discovered to be a weak tumour promoter. [11][12] 
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1.3 Extraction of Clove: 

Clove extraction was done by maceration method. Cloves are dried and cut into small pieces. Then, 250 grams 

of clove were soaked in 1.5 L of distilled water for 3x24 hours. [13][14] Afterwards, it was filtered and 

concentrated using an evaporator at 100˚C for 8 hours until the extract was blackish brown in colour and had a 

strong characteristic aroma. Making Toothpaste Forming Gel Heat 25 ml of distilled water at 80˚C for 15 

minutes. Then, add 8.5 ml of propylene glycol, 2 ml of hydroxyapatite, 2 ml of nano silver, and 0.5 ml of clove 

extract. Then, the mixture was stirred until completely dissolved and slowly added 0.65 grams of CMC until a 

gel began to form. [15][16] 

 

Figure 1.2: Extraction of Clove 

1.4 Uses of clove in dentistry:- 

a. Dental care:  

The most prominent use of clove oil is in dental care. The germicidal properties of the oil make it very effective 

for relieve dental pain, tooth ache, sore gums and mouth ulcers. Clove oil contains the composite eugenol, 

which has been used in dentistry since numerous years. Clove oil gargles can assist to soothe the throat. The 

unique smell of clove oil helps to get rid of bad breath. Clove oil is therefore included in a variety of dental 

goods and treatments, such as mouthwashes and tooth pastes. As a temporary replacement for root canal 

therapy, dentists also combine clove oil with zinc oxide and create a white filling substance. [17] 

 

b. Oral thrush: 

Oral thrush, also called oral candidacies, is a yeast infectivity of the mouth. It happens when there’s a build-up 

of the Candida albicans fungus in the coating of the mouth. Oral thrush may occur in adults or children. Clove 

oil, it’s still in dentistry today as antiseptic and pain reliever. According to a 2005 in vivo and in vitro study on 

immunosuppressed rat, the main compound in clove oil (eugenol) was found to be as effective in treating oral 

thrush as the antifungal drug. Clove contain eugenol is the most powerful of these, with antiseptic properties 

that have been shown to kill the Candida yeast cells. Eugenol is also an immune system stimulant, which means 

it helps to increase the body’s disease fighting powers.[18] 

 

c. Treat Infections:- 

 Due to its antiseptic properties, clove oil is useful for wound, cuts, scabies, athlete’s foot, fungal infections, 

bruises, prickly heat, scabies etc. It can also be used insect bites and stings. [19] 

 

d. Stress:- 

Clove oil is aphrodisiac in nature and hence serves as an outstanding stress reliever. It has a exciting effect on 

the mind and removes mental collapse and fatigue. When taken internally, in proper amounts, it refreshes the 
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mind. Clove oil also induces the sleeps and is helpful to insomnias patients. It is useful for treating mental 

problems such as loss of memory, depression and anxiety. [20] 

 

e. Respiratory problems:- 

Clove oil has a cooling and anti -inflammatory effect, and in this manner clears the nasal passage. This 

expectorant is useful in various respiratory disorders including coughs, colds, bronchitis, asthma, sinusitis, and 

tuberculosis. [21] 

 

2. Materials & Method: 
Zinc Oxide Eugenol Cement is a combination. A putty-form base agent composition in which 5.0 to 50.0% by 

weight of silicic acid having a mean particle size of 2 to 2000 millimicrons are contained in an eugenol 

containing base agent composition, and a putty-form setting agent composition in which 0.5 to 15.0% by 

weight of an inorganic filler material having a solubility of up to 0.2 g per 100 ml of water at 20 setting agent 

composition. [22] 

Table 1.1: Materials used for different formulations 

 

  Ingredient name F1 F2 F3 

Zinc oxide 2.5 gm 2 gm 2.3 gm 

starch 2.5 gm 2 gm 2.3 gm 

White soft paraffin 5.0 gm 4 gm 1gm 

clove 10gm 1gm  4 gm   

 

Method: [23][24] 

 Melt the white soft paraffin on water both. 

 Separately pass the zinc oxide and starch through sieve no.120. mix the required weight of powder in a 

warm mortar. 

 Add small amount of melted base, with continuous triturating until smooth paste is obtained. 

 Add the remaining part of the base and mix until cold and uniform paste is obtained. 

 Transfer to a suitable container, label and dispense.  

 In a motor-pestle, 10 gm of clove extract were triturated with zinc oxide 2.5gm of white soft paraffin. 

 
Figure 1.3: Herbal toothpaste 

 

3. Characterization  
(i) Physical Appearance: 

The formulated toothpaste and marketed toothpaste were subjected to detect any change in appearance of 

toothpaste when kept for long period of time. 
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(ii) pH:  

pH of formulated herbal toothpaste was determined by using pH meter. 1g of toothpaste placed in 100ml of 

beaker. Allow the 10ml of distil water. Stir vigorously and make a mixture. 

 
 (iii) Moisture Content: Toothpaste (10 gm) weighted in a Porcelain dish and dried it in the oven at 105oC. It was 

cooled in a desiccator. The loss of weight   is   recorded   as   percentage   moisture   content   and calculated by the 

given formula. 

%  Moisture  =  Original  sample  weight – dry  sample weight/ Original sample weight 

 

(iv) Spreadability: 

In this method slip and drag characteristics of paste involve. Formulated paste (2g) placed on the ground slide 

under study. The formulated paste placed like sandwich between this slide and another glass slides for 5min to 

expel air and to provide a uniform film of the paste between slides. Excess of the paste was scrapped off from 

the edges. The top plate was then subjected to pull of 80g with the help of string attached to the hook and time 

(sec) required by the top slide to cover a distance of 7.5cm was noted. A short interval indicated better spread 

ability. Formula was used to calculate spread ability 

S=M× L /T 

Where, S= Spreadability   

M= Weight in the pan (tied to the upper slide)  

L= Length moved by the glass slide  

T=Time (sec) taken to separate the upper slide from the ground slide. [25][26] 
 

(v) Abrasiveness: 

A rough quality in a substance that can be used to clean a surface or make it smooth. DA valuesforcommon 

toothpaste range from a rating of 0-70 which is considered low abrasive, 70-100 which is considered medium 

abrasive, 100-150 which is considered highly abrasive and 150-250 which is considered as harmful. 

(vi) Cleaning ability:  

Toothpaste is used to promote oral hygiene: it is an abrasive that aids in removing dental plaque and food from 

the teeth, assists in suppressing halitosis, and delivers active ingredients (most commonly fluoride) to help 

prevent tooth decay (dental caries) and gum disease (gingivitis). This test is done in order to determine 

the cleaning ability of the dentifrice.  

4. Results & Discussion 
(i) Physical Appareance: 

 

Table 1.2: Physical appearance of various formulations 

Physical 

appearance 

F1 

 

F2 F3 F4 

Colour Reddish 

brown 

Reddish 

brown 

Reddish brown Yellowish 

brown 

Odour Strong spicy, 

aromatic 

odour, and 

pungent 

Strong 

spicy, 

aromatic 

odour, 

and 

pungent 

Strong spicy, 

aromatic odour, 

and pungent 

Strong spicy, 

aromatic odour, 

and pungent 

Appearance Separated 

liquid 

Separated 

liquid 

Separated liquid Separated liquid 

Feel of 

application 

Smooth Smooth Smooth Rough 
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(ii) pH: 

The pH of toothpaste formulation were determined by using the digital PH meter. The pH value greater than 7 

Indicates that the solution is basic while the neutral solution has a pH value of 7. Most of the toothpaste 

consists of bases in order to neutralize the mouth acid. Hence, the pH value of toothpaste was found 9. 

 

 

 

(iii) Moisture Content: 

 

Table 1.3: Moisture Content of various formulations 

S.No. Formulations Moisture Content (%) 

1 F1 12.56 

2 F2 12.96 

3 F3 11.77 

4 F4 14.56 

 

 

(iv) Spreadability: 

The spreadability of toothpaste formulations was determined by placing one gram of toothpaste on a glass slide 

and then covering it with another slide of the same length the assembly. The top slide's time to traverse a 

distance of 6.5 cm was measured after the extra toothpaste was scraped off the sides and the top slide was 

pulled 50 g by a line tied to a hook. 

 

(v) Abrasiveness:  

On a clean plastic microscope slide, a pea-sized amount of toothpaste was applied, and then a drop of distilled 

water was added. 30 quick strokes back and forth with a clean cotton swab were applied to the toothpaste 

sample. The slide was care-fully rinsed and dried with soft tissue. The slide was examined under a dissecting 

microscope illuminated from above. The number of scratches on the surface of the slide were determined and 

rated on a scale of 0 (no scratch) to 5 (high degree of scratches). 

 

Table 1.4: Abrasiveness of various formulations 

S.No. Formulations RDA  

1 F1 25 

2 F2 41 

3 F3 29 

4 F4 27 

 

 

(vi) Cleaning ability: 

One egg-shell was used for each toothpaste tested. 200ml of water was heated to boiling in a beaker. 15ml and 

20 drops of vinegar and red food colouring were added respectively. A hard-boiled egg was immersed in the 

food colouring solution for 5 minutes until it is stained with red colour. Using a permanent marker, a line was 

drawn along the length of the eggshell dividing it in half. A tooth-brush moistens with distilled water and the 

water shaken off was used to brush one side of the egg for 10 strokes (each stroke was a complete back and 

forth motion). The egg was inspected for any colour removal. The toothbrush was rinsed with water and the 

water shaken off, a pea-sized amount of formulated toothpaste was placed on the toothbrush and the brush was 

used to brush one side of the egg for 10 strokes. The egg was rinsed and inspected for colour removal. 

 

5. Conclusion: 
In the present work, it was decided to extract and formulate herbal toothpaste. The work revealed that the 

formulations found to be stable. The formulations were stable, had a pH that was nearly constant, seemed 

uniform and spreadable, and were free of sensitization and mouth problems. The extract of clove has antiseptic 

activity and anti-inflammatory activity, and also increases whitening of teeth, the clove oil increases freshness 

of the mouth as well as anesthetic helps to reduce pain and good properties. Hence all these properties are 

beneficial to normal human tooth and mouth it is safe and stable too. 
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