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1 INTRODUCTION 
 

Oral and dental health are important aspects of one's general health and well-being. It consists of healthy teeth 

and supporting tissues. A healthy mouth can assist maintain a healthy body, while poor dental hygiene can have 

severe consequences for the entire organism . Various dental care products are available on the 

market.(1)Herbal and herbal-based toothpaste has been utilised in ancient life for thousands of years1 and is 

one of the most significant aspects of oral health care2. As early as 300-500 BC, China and India were 

producing and developing toothpaste formulations.(3)Smashed bone, powdered egg, and clam shells were 

used as abrasives in dental cleaning during that time3. In the nineteenth century, modern toothpaste 

compositions were created.(3) 

Toothpaste is a dentifrice that is used to clean, maintain, and improve tooth health. Toothpaste is primarily 

used to maintain oral hygiene, but it also serves as an abrasive, removing dental plaque and food particles from 

the teeth, assisting in the removal and/or veiling of halitosis, and releasing active chemicals.(3)Toothpaste is an 

item that is used in conjunction with a toothbrush to clean, maintain oral health, and improve appearance. The 

majority of toothpastes contain the same fundamental functional components, each of which serves a distinct 

purpose in the formulation. Abrasive agents, detergents, humectants, thickening, flavouring, colouring, and 

antibacterial agents are all included in the standard formulation of modern toothpastes. Therapeutic toothpastes 

contain a medicine or chemical that reduces the occurrence of dental caries or aids in the control of 

periodontal disease due to its bactericidal, bacteriostatic, enzyme-inhibiting, or acid neutralising properties.(7) 

 

 
 

 
 

 
 
 
 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                                       © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1278 International Journal of Current Science (IJCSPUB) www.ijcspub.org 517 
 

 Basic structure of Teeth (8) 
 

 

The hardest substance in the human body is teeth. Teeth are necessary for chewing but also play a crucial 

role in communication. The following are examples of tooth parts: 

 

 Enamel:-Enamel is the tooth's toughest, white exterior layer. Calcium phosphate, a rock-hard mineral, is 

used to make enamel. 

 Dentin:-Dentin is the layer beneath the enamel. It's a rigid tissue with microscopic tubes inside. Heat or 

cold can enter the tooth through these channels when the enamel is broken, causing sensitivity or pain. 

 Pulp:-The softer, live interior structure of teeth is called pulp. The pulp of the teeth contains blood 

vessels and nerves. 

 Cementum:- A connective tissue layer that secures the teeth's roots to the gums and jawbone. 

 aids in the tightening of the teeth against the jaw. 

Periodontal ligament:-Tissue that 

A typical adult mouth has 32 teeth, all of which have erupted by the age of 13 (save for wisdom teeth): 

 

 Incisors (8 total): The upper and lower jaws' middle four teeth. 

 Canines: The pointed teeth just outside the incisors (four in total). 

 Premolars (total of eight teeth): Teeth located between the canines and the molars. 

 Molars: Flat teeth in the back of the mouth that are best for crushing food. 

 Wisdom teeth, also known as third molars, erupt at the age of 18, but are frequently surgically 

removed to prevent the displacement of other teeth. 
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 History 

 

 Early Toothpaste 

Egyptians have been making tooth powder form of powdered bovine hooves, myrrh, 

powdered and burnt eggshells, and pumice since 5000 BC. Crushed bones and oyster shells 

were added by the Greeks and then the Romans to enrich the recipes. Ziryab, an Iraqi 

musician and fashion designer, devised a sort of toothpaste in the 9th century and marketed it 

throughout Islamic Spain. Although the actual contents of this toothpaste are unclear, it was 

said to be "functional and pleasing to taste." It's unclear whether these early toothpastes were 

used alone, rubbed onto the teeth with rags, or used with primitive toothbrushes like neem- 

tree twigs and miswak. Inventor Hiraga Gennai's Hikarakuyo (1769) carried advertising for 

Sosekiko, a "toothpaste in a box," during Japan's Edo period. Toothpastes or powders became 

popular in the nineteenth century. Tooth powders for use with toothbrushes came into general 

use in the 19th century in Britain. Most were homemade, with chalk, pulverized brick, or salt 

as ingredients. An 1866 Home Encyclopedia recommended pulverized charcoal, and 

cautioned that many patented tooth powders that were commercially marketed did more harm 

than good.(3) 

 Tooth powder (2) 

Tooth powders for use with toothbrushes became popular in Britain in the 19th century. The 

majority were created from scratch, employing substances such as chalk, pulverised brick, or 

salt. Pulverized charcoal was advised by an 1866 Home Encyclopedia, which also warned 

that many commercially promoted proprietary tooth powders did more harm than benefit. 

Until around 2000, Arm & Hammer sold a baking soda-based toothpowder in the United 

States, while Colgate currently sells toothpowder in India and other countries. 

 
 Modern Toothpaste 

 
The Colgate firm began mass-producing aromatic toothpaste in jars in 1873.From the 1940s, 

a promotional poster for Kolynostoothpaste. Brushes should be cleaned with a paste 

composed of hydrogen peroxide and baking soda by 1900. Pre-mixed toothpastes were 

originally sold in the 19th century, although tooth powder remained the most popular until 

World War I Newell Sill Jenkins developed a toothpaste with Willoughby D. Miller and 

dubbed it Kolynos, the first toothpaste incorporating disinfectants. The name comes from the 

Greek Kolyonosos (o),. After returning to the United States, he resumed his research with Harry 

Ward Foote (1875-1942), a chemical professor at Yale University's Sheffield Chemical 

Laboratory. Jenkins retired after 17 years of Kolynos development and clinical trials, and his 

son Leonard A. took over production and distribution. On April 13, 1908, Jenkins introduced 

the first toothpaste tubes to the market. The corporation quickly grew in North America, 

Latin America, Europe, and the Far East. In 1909, a branch office was established in 

London. Kolynos was manufactured in 22 countries and marketed in 88 countries in 1937. 

Kolynos was mostly distributed in South America and Hungary. In 1995, Colgate-Palmolive 

paid one billion dollars to take over the production of American Home Products. In the 1890s, 

fluoride was first introduced to toothpaste. 
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Toellner Company of Bremen, Germany, sold Tanagra, which contained calcium fluoride as 

the active ingredient and was based on the early work of chemist Albert Deninger. In 1937, 

the American Dental Association (ADA) rejected an analogous invention by Roy Cross of 

Kansas City, Missouri. The American Dental Association (ADA) approved fluoride 

toothpastes produced in the 1950s. Procter & Gamble began a research initiative in the early 

1940s to develop the first ADA-approved fluoride toothpaste. In 1950, Procter & Gamble 

formed a cooperative research project team at Indiana University led by Joseph C. Muhler to 

investigate novel fluoride toothpaste. Crest, a brand of Procter & Gamble, introduced the first 

fluoride-containing toothpaste in 1955. "Crest has been found to be an excellent anticavity 

(decay preventative) dentifrice that can be of great utility when used in a conscientiously 

implemented programme of dental hygiene and regular professional treatment," according to 

the American Dental Association on August 1, 1960.Sangi Co., Ltd., a Japanese business, 

released APADENT, the world's first remineralizing toothpaste, in 1980. APADENT used a 

nano-form of hydroxyapatite, the major component of tooth enamel, rather than fluoride, to 

remineralize areas of mineral loss beneath the surface of tooth enamel (incipient caries 

lesions). Its hydroxyapatite ingredient was approved as an active anti-caries agent by the 

Japanese Ministry of Health in 1993, and given the name Medical Hydroxyapatite to 

distinguish it from other forms of hydroxyapatite used in toothpaste, such as dental abrasives, 

after many years of laboratory experiments and field trials. BioRepair debuted in Europe in 

2006 with the first European toothpaste that used synthetic hydroxyl apatite instead of 

fluoride to remineralize and repair tooth enamel. The purpose of the "biomimetic hydroxyl 

apatite" is to.(14) 
 

1,2.4 Toothpaste tubes 

 
Dr. Washington Sheffield of New London, Connecticut, created Dr. Sheffield's Creme 

Dentifrice, a collapsible tube of toothpaste, in 1880. After his son visited Paris and observed 

painters using paint tubes, he had the idea. Colgate & Company Dental Cream was packaged 

in Sheffield-style collapsible tubes in York in 1896. Lead was used in the first collapsible 

toothpaste tubes. 

 

 
 

 Ideal Properties of Herbal Toothpaste 

 

 Good abrasive effect 

 Non-irritant and non-toxic 

 Impart no stain in tooth 

 Keep the mouth fresh and clean 

 Prolonged effect 

 Cheap and easily available 
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 Advantages of Herbal toothpaste 
 
 

1. Commercial toothpaste contains sodium lauryl toothpaste which can cause irritation 

and inflammation while doing the brush. But in case of herbal toothpaste there is no 

chemical ingredients. 
 

2. Natural oral care products are effective in removing bacteria and keep the mouth 

healthy. 
 

3. Peppermint and spearmint oils are present in herbal toothpaste which helps in 

destroying the bacteria. 
 

4. They don’t contain any artificial flavors or chemicals. 
 

5. It is good choice for people who allergic to mint a foaming agent that is included in 

most commercial toothpaste brands. 
 

 Disadvantage of Herbal toothpaste 
 

1. It should not contain cinnamon and any artificial chemicals. 
 

2. Safest products of herbal toothpaste that which is certified as organic otherwise they may 

also endanger our tooth. 
 

 Why to Prepare Herbal Toothpaste? 
 

1. Herbal toothpaste has an emphasized role in maintaining the oral hygienic nature as 

well as preventing dental caries. 

2. The all-natural solutions in herbal toothpaste contain natural antibacterial ingredients, 

these ingredients help to eliminate bacteria and keep your mouth healthy. 

3. Herbal toothpaste is derived from the use of all natural ingredients such as mint and 

other similar herbs that are also natural breath fresheners, whereas other toothpaste is 

full of chemical ingredients (i.e., Fluoride, Sodium Lauryl Sulphate, Saccharin, etc) 

that can actually be harmful to health 
 

4. Herbal toothpaste is a wise and healthier way to minimize the amount of chemicals 

that could potentially endanger our general health and possibly weaken our overall 

oral health. 
 

 

 

 

 

 

Dental Problems 

 

 Cavities (caries): Bacteria avoid brushing and saliva, causing cavities in the enamel 

and deeper structures of the teeth. Cavities are most common on molars and 

premolars. 

 Tooth decay: Tooth decay is a broad term for tooth decay, which includes cavities. 

 Periodontitis: Periodontitis is an inflammation of the teeth's deeper tissues (periodontal 

ligament, jawbone, and cementum). The most common cause is poor dental hygiene. 
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 Gingivitis: Gingivitis is an inflammation of the gums that occurs around and between 

the teeth's crowns. Gingivitis is caused by plaque and tartar build-up. 

 Plaque: Plaque is a sticky, white film made up of microorganisms and their secretions. 

After consuming sugary foods, plaque forms quickly on teeth, although it is readily 

removed. 

 Tartar: Tartar forms when plaque combines with minerals to form tartar, a tougher 

substance. Professional cleaning is required to remove tartar. 

 Overbite: Overbite is a condition in which the top teeth protrude excessively beyond 

the lower teeth. 

 Underbite: : The lower teeth stick out far beyond the upper teeth. 

 Teeth grinding (bruxism): Teeth grinding (bruxism) can be caused by stress, anxiety, 

or sleep disturbances, and occurs most often during sleep. Symptoms include a dull 

headache and a sore jaw. 

 Tooth   sensitivity:   If one or more teeth become sensitive to heat or cold, the dentin 

may be exposed. 

 

 Gum Diseases:- 

 

 Gum disease is an inflammation of the gum line that can progress to affect the bone 

that surrounds and supports the teeth. The three stages of gum disease- from least to 

most severe- are gingivitis, periodontitis and advanced periodontitis. 

 

 Sign and symptoms:- 

 
 Gums that bleed during and after tooth brushing

 Red, swollen gums. Healthy gums should be pink and firm.

 Persistent bad breath or bad taste in the mouth

 Receding gums

 Formation of deep pockets between teeth and gums

 Loose or shifting teeth

 Changes in the way teeth fit together upon biting down, or in the fit of partial dentures

 
 Pathology:- 

 
Gum disease is an infection of the gums that can spread to the bone that supports and 

surrounds your teeth. Plaque, a sticky, colourless film that accumulates on your teeth on a 

regular basis, causes it. Plaque can build up if not removed regularly with brushing and 

flossing, and the bacteria can infect not only your gums and teeth, but also the gum tissue 

and bone that supports the teeth. This can cause them to become loose, fall out, or require 

dental removal. 
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There are three stages of gum disease. 

 

 Gingivitis:-

This is the first stage of gum disease, which is an inflammation of the gums 

caused by plaque accumulation at the gumline. If daily brushing and flossing fail 

to remove plaque, toxins are produced, irritating the gum tissue and leading to 

gingivitis. During brushing and flossing, there may be some bleeding. Because 

the bone and connective tissue that support the teeth in place are not yet impacted, 

damage can be reversed at this early stage of gum disease. 

 

 Periodontitis:-

This is the first stage of gum disease, which is an inflammation of the gums 

caused by plaque accumulation at the gumline. If daily brushing and flossing fail 

to remove plaque, toxins are produced, irritating the gum tissue and leading to 

gingivitis. During brushing and flossing, there may be some bleeding. Because 

the bone and connective tissue that support the teeth in place are not yet impacted, 

damage can be reversed at this early stage of gum disease. 

 

 Advanced Periodontitis:-

The fibres and bone that support the teeth are damaged in this stage of gum 

disease, which can cause the teeth to shift or loosen. This can damage your bite, 

and teeth may need to be extracted if vigorous treatment fails to save them.(23) 
 

 

 

(a)Healthy gums (b)Periodontitis 

Gums are firm and don’t bleed 

They fit snugly around the teeth. 

Gums begin to separate and recede from 

This allows plaque to move towards the 

roots, supporting fibres and bone. 
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(c)Gingivitis (d) Advanced Periodontitis 

Gums are mildly inflamed; appear Supporting fibres and bone are destroyed. 

Red/swollen and may bleed during Teeth become loose and may need to be 

brushing.  Removed. 

 

 Treatment:- 

Brushing and flossing properly can often reverse the early stages of gum disease. Plaque can 

be prevented by maintaining good oral hygiene. Plaque that has built up and hardened into 

tartar may only be removed by a professional cleaning by a dentist or hygienist. 

Swollen and bleeding gums are frequently signs of gum disease. Other variables, on the other 

hand, may contribute to gum disease. There are steps that may be taken to decrease gum 

damage and discomfort, regardless of the cause of sore, painful gums. 

 

 Gums and Brushing Technique

One can be inclined to brush teeth as intensively as possible in order to 

maintain them clean. Gums are sensitive tissue, therefore brushing them the 

incorrect way might cause injury. A toothbrush with soft nylon bristles and 

blunted edges, whether manual or electric, is the ideal choice. Brushes with 

medium or hard bristles can damage teeth enamel, create red and inflamed 

gums, and induce tooth decay. Damage is avoided by massaging and cleaning 

the teeth and gums with gentle, circular motions. Many people brush their 

teeth in a back-and-forth motion, which can irritate and damage the gums, 

making them uncomfortable and prone to bleeding or receding. 

 

 Gums and flossing Technique

Flossing once a day can help remove plaque from hard-to-reach areas where 

the toothbrush can't. To avoid swollen or bleeding gums, flossing should be 

done softly. Rather than forcing the floss between the teeth, carefully move it 

up and down each tooth's curve. To remove more plaque, floss at least once a 

day and beyond the gum line 

. 

 Bleeding gums:-Bleeding is often one of the first signs when there’s problem with the 

gums. Bleeding that is accompanied by red, swollen gums, tenderness, bad breath or 

tooth sensitivity are symptoms of gingivitis, an early stage of gum disease. Bleeding 

accompanied by receding gums is also a common symptom of gum disease.(23) 
 

 

 

 

1.8.4 Causes of bleeding Gums:- 

 

 Any bleeding disorders. 
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 Brushing too hard. 

 Hormonal changes during pregnancy. 

 Ill-fitting dentures or other dental appliances. 

 Improper flossing. 

 Infection, which can be either in a tooth or the gum. 

 Leukemia, a type of blood cancer. 

 Scurvy, a vitamin C deficiency. 

 
1.8.5 Bleeding gums treatment:- 

The main reason for bleeding gums is inadequate oral health care - Hence, oral care has to be 

given priority. There are ways which will help one to improve oral health care and get rid of 

bleeding gums. 

 Brushing regularly and Flossing Daily 

Make sure you are using a soft-bristle toothbrush. Brushing twice a day for at least 2 minutes, 

this will help stimulate your gums, strengthen the tissues and prevent bleeding gums. 

Flossing helps in removing plaque and food particles stuck along the gum line which could 

otherwise lead to bleeding gums. Improving the method of flossing and changing the 

toothbrush every 2 months will contribute to keeping gums healthy. 

 Quit smoking 

In addition to heightening the risk of lung cancer, heart disease, and stroke, smoking is also 

linked to gum disease. Smoking is a major cause of severe gum disease and can lower your 

body’s immune system, making it harder for your body to fight off plaque bacteria. 

 Visit the Dentist Regularly 

Regular cleaning at a dental clinic is very essential. The cleaning involves the removal of 

tartar and other plaques. Professional cleaning by a dentist at least twice a year prevents gum 

disease. 

 

 Maintaining a Balanced Lifestyle 

Eating a proper and balanced diet is very important - avoid eating between meals. Eat food 

rich in vitamin C and K like oranges, carrots, spinach, etc. Reducing anxiety and stress can 

also help in preventing bleeding gums. How? There is a link between periodontal disease and 

emotional stress. Emotional stress has a negative impact on the immune system. This may 

result in weakening of the body’s defenses to the point where it can’t fight gum infection. 

 Use of medications 

Use antibiotics pills or antiseptic mouthwash to maintain your oral hygiene. In case the gums 

have become little inflamed but are not bleeding antibacterial mouthwash, toothpaste or oral 

gel can help you fight the onset of the infection and prevent bleeding gums. 
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 Rinse your mouth with saltwater 

Regularly rinsing the mouth with a mixture of warm salt water reduces bacteria and stops 

gum bleeding. If bleeding is from an injury or trauma, rinsing with a saltwater mixture also 

keeps your mouth clean and removes bacteria that could cause wound infection. 

 Therapy and care:- 

Vitamin C is the most effective natural treatment for bleeding gums. Antibacterial toothpastes 

are recommended if consuming citrus fruits does not produce the desired result. Gingivitis is 

diagnosed when the gums bleed after brushing, are swollen, and red. Gingivitis is the result of 

bacteria infecting and irritating the gums, causing them to become sensitive, painful, and 

bleed. Antibacterial toothpaste helps to battle plaque and tartar and prevents gingivitis by 

fighting germs for up to 12 hours. Plaque, gingivitis, bleeding gums, and tooth decay can all 

be reduced with this toothpaste. Antimicrobial and plaque inhibitory compounds in 

mouthwashes and toothpastes, which are used to prevent or treat chronic gingivitis by 

inhibiting bacterial plaque production, can only influence supragingival plaque.( Fig.1)They 

should be separated from anti-subgingival plaque agents, which may be used to treat chronic 

periodontitis and require access to the periodontal pocket in sufficient concentration to exert 

their effect. A variety of antimicrobial agents have been studied for supragingival plaque 

control, and they can be classified as biguanide antiseptics, quaternary ammonium 

antiseptics, phenolic antiseptics, other antiseptics, oxygenating agents, metal ions, and natural 

items. 
 

 

 

Fig.1 Diagrammatic representation of Bacterial Plaque 
 

 

 

 

 

 

 

 

 

 

 

Treatment of Teeth 
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 Brushing teeth:Brushing teeth on a daily basis eliminates plaque and helps to prevent 

cavities. 

 Flossing teeth:Flossing or using a dental gum cleaner cleans teeth below the gum line, 

where brushing cannot reach. 

 Rinsing teeth:Teeth rinsing: Using an antiseptic mouthwash on a daily basis removes 

microorganisms that cause bad breath and gum disease. 

 Teeth cleaning:Teeth cleaning: Having your teeth cleaned professionally every six 

months will help prevent tooth decay and gum disease.(8) 
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2 SCOPE AND OBJECTIVE:- 

 Scope:- 

 Ayurveda has an array of ingredient that can help in preparing herbal toothpaste that 

are used to control plaque and gingivitis. 

 Herbal toothpaste is able to clean your teeth gently and effectively while fighting 

bacteria with plant extracts, natural minerals and antiseptic essential oils. 

 Natural and organic toothpaste refreshes the breath in the same way as conventional 

toothpaste. 

 The advantage of the herbal toothpaste is that it is non-toxic in nature. 

 Herbal toothpaste is in high demand due to the increasing interest of mankind towards 

them because they are more effective with nil or less side effects with easily available 

ingredients. 

 Future scope: - 

The Herbal toothpaste market was valued at USD 767.83 million in 2020, and it is projected 

to reach a CAGR of 13.41% during the forecast period.(2022-2027). 

 
 

 Objective:- 

This work was carried out to prepare and evaluate the herbal toothpaste which can be used as 

a tool for proper oral hygiene and to overcome the side effect of the conventional toothpaste 

by synthetic ingredients. Neem (Azadirachta indica), babul (Vachellia nilotica or gum 

arabica tree), are the herbal ingredients that are used to formulate herbal toothpaste which can 

satisfy all the required properties. The prepared toothpaste was evaluated for its Organoleptic 

and physical characteristics to ensure that it possesses all the desired features to use against 

dental diseases. The result was found to be within permitted limits. 
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3 LITERATURE SURVEY:- 

Dionysopoulos Dimitrios et al(2020): The study was based on the whitening properties of 

charcoal containing toothpaste after induced brushing ,corresponding to that of 90 days, The 

higher whitening properties of charcoal was found as compared to the control 

group(P<0.001),Charcoal toothpaste may enhance whitening but if performed in a controlled 

and directed manner. 

Revansiddappa Malgi et. al (2022): The major goal of this project was to create a stable and 

functionally effective tooth paste without the use of any synthetic additives that are typically 

found in such formulations. When compared to marketed close up tooth paste, we concluded 

that the formulated tooth paste by Cajanus cajan leaf extract,neem leaves, babool and clove 

oil has all good characters of an ideal tooth paste when compared to all evaluation 

parameters for all formulations like F1, F2, and F3 herbal toothpaste from poly herbal extract 

like moisture, volatile matter, cleaning ability, spreading, PH, abrasiveness, and gritty matter 

Mahendran sekar et. al (2016): The objectives of this paper was to formulate and test a 

polyherbal toothpaste that used readily available medicinal plants to address oral issues. 

Antibacterial activity against Staphylococcus aureus, Bacillus cereus, Escherichia coli, and 

Pseudomonas aeruginosa was investigated with varied doses of polyherbal toothpaste 

comprising methanolic extract of neem and honey. The quality and physiochemical properties 

of the prepared polyherbal toothpaste were effectively assessed using several standard 

metrics. The findings revealed that the prepared polyherbal toothpaste had antibacterial 

potential. 

T Mangilal et. al.(2016): The primary goal of this study is to manufacture, test, and compare 

Lab Made Herbal toothpaste to commercially available herbal toothpastes. Commercial 

herbal toothpastes such as Himalaya, Meswak, and Dent County were examined for quality in 

this study. All of the tested commercially available herbal tooth pastes and lab-made herbal 

toothpaste met the Bureau of Indian Standards' requirements. pH, spreadability, abrasiveness, 

foaming ability, cleaning ability, fineness, moisture and volatile content, and tube inertness 

were all tested on the formulations. All of the evaluation parameters showed that labmade 

formulations are comparable to marketed formulations in terms of performance and are rarely 

superior. As a result, the Labmade formulation chosen was verified to be of high quality. 

Aditi Sahni et. al.(2016):The present study was conducted to evaluate the antimicrobial 

efficacy of these chewing sticks on the caries causing microorganism, Streptococcus mutans. 

An in-vitro Comparative evaluation of effect of Magnifera indica (mango), Azadirachta 

indica (neem) and Acacia nilotica (babool) on Streptococcus mutans was performed .This 

study, concluded that Azadirachta indica (neem) was more effective against Streptococcus 

mutans as compared to Magnifera indica (mango) and Acacia nilotica (babool) at the end of 1 

week. 

 

 

 

 

 

4 DRUG PROFILE: - 
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 Neem (18) 

 Taxonomy:- 

 Kingdom:-Plantae 

 Order:-Sapindales 

 Family:-Meliaceae 

 Genus:-Azadirachta 

 Species:-A.indica 

 Part used:-Leaves Powder 

 Use:-Anti-bacterial , Anti-fungal ,Anti-septic 

 Constituents:- :- Azadirachtin and the others are Nimbolinin, Nimbin, Nimbidin, 

Nimbidol, Sodium Nimbinate, Gedunin, Salannin, and quercetin. 

 

 
Neem trees can reach 15–30 metres (49–98 feet) in height and have attractive rounded 

crowns and thick furrowed bark. The compound leaves have toothed leaflets and are 

typically evergreen but do drop during periods of extreme drought. The small fragrant 

white flowers are bisexual or staminate (male) and are borne in clusters in the axils of 

the leaves. The fruit is a smooth yellow-green drupe and has a sweet-flavoured pulp 

 
Nearly all parts of the neem tree are useful, and many of its medicinal and cosmetic 

uses are based on its antibacterial and antifungal properties. Neem is commonly used 

in shampoos for treating dandruff and in soaps or creams for skin conditions such 

as acne, psoriasis, and athlete’s foot. It is also a component in some toothpastes and 

mouthwashes, especially in the Indian subcontinent, and young twigs are used directly 

as crude toothbrushes in rural areas. regular use of neem containing toothpaste 

provides a significant reduction of dental plaque accumulation and also improves the 

gingival health 

 

 

 

 

 

 

 

 

 

 

 Tulsi (5) 

 Taxonomy:- 
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 Kingdom:-Plantae 

 Order:-Lamiales 

 Family:-Lamiace 

 Genus:-Oscimum 

 Species:-scantum 

 Part used:-Leaves Powder 

 Use:-Anti- fungal, Anti-bacterial, Anti-oxidant 

 Constituents:- :- oleanolic acid, rosmarinic acid, ursolic acid eugenol, , linalool, 

carvacrol, β elemene, β caryophyllene, germacrene. 

 

 

 
 

 
The Tulsi plant is a small annual or short-lived perennial shrub, up to 1 metre (3.3 feet) in 

height. The stems are hairy and bear simple toothed or entire leaves oppositely along the 

stem. The fragrant leaves are green or purple, depending on the variety. The small purple or 

white tubular flowers have green or purple sepals   and   are borne   in   terminal   spikes. 

The fruits are nutlets and produce numerous seeds. 

Tulsi leaves, roots and seeds are generally used and have significant Anti-microbial activity, 

due to which it is often used for oral health and Hygiene .It is also effective against oral 

ulcers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Babool (20) 

 Taxonomy:- 

 Kingdom:-Plantae 
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 Order:-Fabales 

 Family:-Fabaceae 

 Genus:-Vachellia 

 Species:-nilotica 

 Alternate name :-Acacia nilotica 

 Part used:-Seed pod 

 Use:-strengthening gums, teeth and reduce plaque and inflammation 

 Constituents:-Bark and pods contains 10-12 % tannins, along with phenolic 

compounds 

 

 

 

 

 

 

 

 

 
Vachellia nilotica is a tree 5–20 m high. Pods are strongly constricted, hairy, white-grey, 

thick and softly tomentose. The tender twig of this plant is used as a toothbrush in south-east 

Africa, Indian subcontinent Fresh or dried twigs of the plant is used to brush teeth which 

provides benefits like 

 Teeth and Gum strengthening, 

 Reduce plaque formation, 

 Antibacterial action. 

 Prevents cavities and gum swelling 
 

 

 

Clove (19) 

 Taxonomy:- 

 Kingdom:-Plantae 

 Order:-Myrtales 

 Family:-Myrtaceae 

 Genus:-Syzygium 

 Species:-aromaticum 

 Part used:-oil 

 Use:-Anti-inflammatory, 

 Constituents:- eugenol ,sesquiterpenes, monoterpenes, hydrocarbon, and phenolic 
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compounds. Eugenyl acetate, , and β-caryophyllene are the most significant 

phytochemicals in clove oil. 

 

 
 

 

 

 

 
The clove tree is an evergreen that grows to about 8 to 12 metres (25 to 40 feet) in height. Its 

gland-dotted leaves are small, simple, and opposite. The trees are usually propagated from 

seeds that are planted in shaded areas. Flowering begins about the fifth year; a tree may 

annually yield up to 34 kg (75 pounds) of dried buds. The buds are hand-picked in late 

summer and again in winter and are then sun-dried. Cloves vary in length from about 13 to 19 

mm (0.5 to 0.75 inch) 

The buds contain 14 to 20 percent essential oil, the principal component of which is the 

aromatic oil eugenol. Cloves are strongly pungent owing to eugenol, which is extracted by 

distillation to yield oil of cloves. This oil is used to prepare microscopic slides for viewing 

and is also a local anaesthetic for toothaches. Eugenol is used in germicides, perfumes, and 

mouthwashes 
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5 EXCIPIENT PROFILE:- 

 Activated Charcoal: 

 Powder Properties:-Amorphous 

 CAS number:- 7440-44-0 

 Formula Weight:- 12.0 

 Chemical formula:- C 

 Colour:- black 

 State:-Powder 

 Description:-Activated charcoal is the residue obtained by burning carbon-rich 

materials at high temperatures, with the addition of other substances (21) 
 

 Glycerine:- 

 Structural formula:- 

 CAS Number:- 56-81-5 

 Molecular Formula:-C3H8O3 

 Molecular Weight:-92.094 

 Description:- 

 State:-Liquid 

 Colour:-Colourless 

 Odour:-Odourless 

 Taste :-Sweet 

 Melting point:- 17.8 °C 

 Boiling point:- 290 °C (21) 
 

 

Sodium Lauryl Sulphate:- 

 Structural Formula: 
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 CAS Number:- 151-21-3 

 Molecular Formula:-C12H25NaSO4 

 Molecular Weight:-288.372 

 Description:- 

 State:-Powder 

 Colour:-White 

 Odour:-Odourless 

 Melting point:-206°C 

 Density:- 1.01 g/cm3 

 

 

 
 Methyl Paraben :- 

 Structural Formula:- 

 CAS number:-99-76-3 

 Molecular Formula:-C8H8O3 

 Molecular Weight:-152.149 g·mol−1 

 Description:- 

 State:-liquid 

 Colour:-colourless 

 Odour:-Almost doorless 

 Taste:-Slight burning taste 

 Melting Point:-125-128°C 

 Boiling Point:-270-280°C 
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 Gelatin:- 

 Structural Formula:- 
 

 

 

 

 

 

 

 

 

 

 

 

 Honey 

 CAS number:-9000-70-8 

 Molecular Formula:-C102H151O39N31 

 Molecular Weight:- 10000 

 Description:- 

 State:-solid 

 Colour:-light yellow or yellow 

 Odour:-odourless 

 Taste:-tasteless 

 

 CAS number:- 8028-66-8 

 Composition:- 

 Water :- 12.2-22.9 % 

 Fructose :- 30.9-44.3 % 

 Glucose :- 22.9-40.7 % 

 Sucrose :- 0.2-7.6 % 

 Gluconic acid :- 0.17-1.17 % 

 Lactone :- 0.13-0.92 % 

 Minerals :- 0.02-1.03 % 

 Lactone :- 0-0.13 % 

 Description:- 

 State:-viscous liquid 

 Colour:-yellow-orangish yellow 

 Taste:-sweet(21) 
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6 MATERIALS:- 

 Formulation table 
 

Sr no. Ingredients Quantity for 100gms 

(in gm) 

Use 

1 charcoal 24 Abrasive 

2 Neem powder 

(Leaves) 

4.8 Anti-bacterial,Anti- 

fungal 

3 Babool powder 

(seed pod) 

3.2 strengthening gums, 

teeth and reduce 

4 Tulsi powder 

(leaves) 

3.2 Anti-microbial 

5 Clove oil 4 Anti-inflammatory& 
anti-microbial 

6 Sodium Lauryl Sulphate 

(SLS) 

3.2 Foaming agent 

7 Methyl Paraben 0.2 Preservative 

8 Glycerin 37 (30 ml) Humectant 

9 Water 24  

10 Gelatin 1.6 Thickening 

agent/Gelling agent 

11 Honey 1 Sweetening agent 
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Apparatus:- 
 

Sr no. Equipment 

1 Mortar 

2 Pestel 

3 Beaker 

4 Spatula 

5 Measuring cylinder 

6 Weigh machine 

7 Water bath 

8 Ph meter 

9 Glass slides 

10 Crimping Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                                       © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | 

ISSN: 2250-1770 

IJCSP22B1278 International Journal of Current Science (IJCSPUB) www.ijcspub.org 538 

 

 

 

 

7. METHOD OF FORMULATION: 

For the purpose of testing the best method we performed two different trials with different 

methods so as to select the best method for the formulation of shampoo 

 Method 1:- 

In this method we used direct trituration 

method to form a paste 

Formulation 1 

2 gm charcoal 

0.1 gm Neem powder 

(Leaves) 

0.1 Babool powder 

(seed pod) 

0.1 Tulsi powder 

(leaves) 

0.5 ml Clove oil 

0.1 gm Sodium Lauryl Sulphate 

(SLS) 

0.02gm Methyl Paraben 

1 gm Glycerin 

1.25 gm (1.25 ml) Water 

0.5 gm Gelatin 

Steps 

1) Dry Powders (Charcoal, methylparaben, Neem, Babool, Tulsi, Gelatin) were triturated 

together thoroughly in a Mortar and pestle 

2) Liquid phase was prepared by mixing glycerine and water in a beaker 

3) the liquid phase was added slowly with constant trituration to the mortar . Trituration was 

continued till a paste was formed 

4) SLS and clove oil were added to the prepared paste 

5) Paste formed had high abrasiveness and was a little thick but became very thick after some 

time (12) 
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 Method 2:- 

Following this method, we used water to dissolve gelatin and then add glycerine while 

heating to form(hot) liquid phase 
 

Formulation 1 

1.5 gm charcoal 

0.3 gm Neem powder 

(Leaves) 

0.2 gm Babool powder 

(seed pod) 

0.2 gm Tulsi powder 

(leaves) 

0.5 ml Clove oil 

0.25 gm Sodium Lauryl Sulphate 

(SLS) 

0.05gm Methyl Paraben 

2.50 gm(2.25 ml) Glycerin 

1.5 gm(1.5 ml) Water 

0.1 gm Gelatin 

Steps 

1) All the powders and chemicals were weighed accurately 

2) All Dry powders (Charcoal,methylParaben,Neem,Babool,Tulsi) were taken in a mortar and 

triturated together 

3) Water was taken in a beaker gelatin was added to the beaker containing water. The beaker 

was heated in a water bath until gelatin was completely dissolved 

4) After dissolution of gelatin, glycerine was added to the beaker and stirred together making 

our hot liquid phase 

5) The liquid phase was later poured slowly with constant trituration into the mortar. 

Trituration was constant and unidirectional until a paste was formed 

6) Later the paste formed was filled into metal tubes and the tubes were crimped for 

sealing.(22) 

.  
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8 Evaluation Parameters:- 

 Physical evaluation(Organoleptic Properties):- 

Formulations were characterised on the basis of organoleptic properties like 

appearance(colour),odour, taste. These were done by:- 

 Colour:-By visually inspecting the formulation 

 Odour :-By smelling the formulation 

 Taste:-By tasting the prepared formulation 

 Texture:-By rubbing the formulation between two fingers 

 pH determination:- 

10 gm of sample(formulation) was taken in a 150 ml beaker and add 10 ml of freshly boiled 

and cooled water into it stir vigorously to form a suspension. Observe the pH using a pH 

meter within 5 min 
 

 Inertness of tube :-(17) 

The container used for herbal toothpaste was not produce any corrosion or deterioration in 

normal storage conditions like heating temperature at 45±2 0C for ten days. Inertness of tube 

was observed by cutting the internal surface, open it and observing whether any sign of 

deterioration or chemical reactions occurred in the container 
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 Moisture content:- (12) 

5 gm of toothpaste was taken in a Petri dish .The sample was dried at 105°C,and weighed 

every 10 min till a constant weight is achieved.% by mass=MI/M*100 

 
 

where M=Mass of sample taken for the test & MI=Mass of sample after drying 

 Foaming ability:- (7) 

The foaming power (Foamability) of herbal toothpaste was determined by taking 2g of 

toothpaste with 5ml water in measuring cylinder initial volume was noted and then shaken for 

10 times. Final volume of foam was noted. 
 

 

 

 Extrudability:- (14) 

In this method, the formulated paste were filled in standard capped collapsible aluminium 

tube and sealed by crimping to the end. The weights of tubes were recorded. Tubes must be 

able to extrude(push out the toothpaste on minimal force applied) 
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 Spreadability test:- (16) 

About1 gm of tooth paste is weighed at the centre of Petri dish (10x10 cm) and another glass 

plate is placed over it carefully. At the centre of the plate weight is placed. After 30 minutes, 

the diameter of the paste is measured in cm. The experiment is repeated thrice and average 

diameter is determined. 
 

 
 Shape Retention:- (1) 

Tooth paste was squeezed out from the tube and put on the bristles of a tooth brush and the 

state of the toothpaste was observed after allowing it to stand for 10 seconds. The evaluated 

was based on the sets of criteria described below:- 

A) Shape just after the toothpaste is squeezed out on the toothbrush is maintained. 

B) Shape just after the toothpaste is squeezed out on the toothbrush is almost maintained. 

C) the toothpaste squeezed from the toothbrush and cannot maintain its shape. 
 

 

 
 Determination of sharp and edge abrasive particle (15) 

Extrude the contents in15 cm long line on the butter paper. Press with the contents of the 

entire length with fingertip for the presence of sharp- and hard-edged abrasive particles.  

 

 

 Microbial assay:- [13]
 

The antibacterial activities of different formulations(A & B) were determined by modified 
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agar well diffusion method. In this method, nutrient agar plates were seeded with broth and 

culture of S. aureus was spread all over it uniformly. The agar plates were allowed to solidify. 

A sterile 8 mm borer was used to cut wells of equidistance in each of plates. 0.5 ml of 

formulations was introduced into the well. The plates were incubated at 37°C for 24 hours 

 

9 RESULTS:- 

The herbal tooth paste formulation was prepared from charcoal, Neem leaves, Babool seed 

pods, Tulsi leaves powders some other natural ingredients and small amount of synthetic 

ingredient. At the trial phase of formulation two batches were performed due to the problem 

like homogeneity, spreadability, and foamability the two batches were discarded and only 

single batch was selected for next steps. The formulated herbal toothpaste was black in colour 

and showed the good homogeneity with absence of lumps and good anti-microbial activity 

 Prepared Formulation:- 

 Physical Examination 
 

Sr no. Parameter Observation 

1 Colour Black 

2 Odor Phenolic 

3 Taste Slightly 

Sweet 

4 Texture Fine 

particular 

 

 Evaluation results:- 
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Sr no. Parameter Observation 

1 pH 6.32 

2 Homogeneity Good 

3 Abrasiveness Good abrasive 

4 Foamability 7.5 

5 Moisture content 26 % 

6 Spreadability 3.4 

7 Sharp and edge 

particles 

No sharp edge particles were present 

8 Shape Retention Toothpaste was able to retain shape after 
extrusion 

9 Extrudability 90.85 

 

 Extrudability:- 
 

Extrudability Mean tube weight 

Net wt. of Formulation in tube(g) 3.5 

wt. of Formulation Extruded (g) 3.18 

Extrudable amount Percentage 90.85 

http://www.ijcrt.org/


www.ijcspub.org                                                       © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1278 International Journal of Current Science (IJCSPUB) www.ijcspub.org 545 

 

pH 

MOISTURE CONTENT 

 

 

 

 Coalgate(Charcoal toothpaste) 

 Physical Examination:- 
 

Sr no. Parameter Observation 

1 Colour White with black 

stripes 

2 Odor minty 

3 Taste Sweet and mint 

4 Texture Smooth 

 Evaluation Parameters:- 
 

Sr no. Parameter Observation 

1 pH 8.37 

2 Homogeneity Good 

3 Abrasiveness Good abrasive 

4 Foamability 8 

5 Moisture content 18 

6 Spreadability 4 

7 Sharp and edge 

particles 

No sharp edge particles were present 

8 Shape Retention Toothpaste retain shape after extrusion 

 
 

 

 

 

 

 

 

10 COMPARISION WITH MARKETED PRODUCT:- (14)
 

 

Prepared Toothpaste Parameters Coalgate(charcoal) 
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FOAMING ABILITY 

SPREADABILITY 

Black Colour White(black stripes on extrusion) 

Clove Odor Minty 

Slightly sweet Taste minty 

Fine particles Texture smooth 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
P 

 

 

 

 

 

 

 

 

 

 

6.32 

 

 

 

 

 

 

 

 

8.37 

  

repared formulatio n Colgate(Charcoal)   

Column1 6.32 8.37   

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
P 

 

 

 

 

 

 

 

 

 
26 

 

 

 

 

 

 

 

 

 

 

 

18 

  

repared Formulatio nCoalgate(Charcoal)   

Column1 26 18   
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11. Conclusion :- 

Following conclusion can be drawn from the results obtained in the present work of investigation. This herbal 

toothpaste is having prominent function in the maintaining the oral hygiene and preventing dental caries and 

are safer with minimum side effect than chemical based synthetic toothpaste. All the marketed herbal 

toothpaste and lab-made had been evaluated and compared with the standards specified by Bureau of Indian 

standards. Formulated toothpaste is capable to maintain the tooth and oral hygiene and shows antimicrobial 

activity against microbes like S. Mutans. On comparing with the marketed product our formulation had slight 

variation in terms of but showed foaming power as comparable to that of the marketed product also on 

increasing the amount of herbal plant powder has shown to have increased antimicrobial activity along with 

this honey also helps as a sweetening as well as a preserving agent. Evaluation and comparison of results with 

commercial Herbal toothpaste are demonstrated that formulated herbal toothpaste is having equal helpful and 

fascinating over the marketed formulations (Colgate charcoal toothpaste). This preliminary study demonstrated 
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that Herbal toothpaste was equally efficacious as marketed popular toothpastes in terms of all evaluation 

properties of toothpaste. The formulated herbal toothpaste has good scope in the future by increasing 

natural ingredients for manufacturing more and safer natural remedies, in the research and health of dental 

care of public, society and nation. It is concluded that formulated Herbal toothpaste was found to be of good 

quality. 
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