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ABSTRACT:-

Toothpaste is commonly used product by all individuals. Toothpaste is generally used for cleaning of teeth and mouth is also used to treat many
disorder of teeth many dentist recommended to use toothpaste to treat disorder like sensitivity, chronic gingivitis etc. Herbal toothpaste can be
prepared using different herbal extract of many crude drugs antibacterial, antimicrobial activity. Herbal formulation of toothpaste are prepared
using herbs like Mimosa Pudica extract, Neem extract, Amla extract, clove oil, Peppermint oil etc.

This herbal toothpaste can be evaluated by different tests like Physical Examination, Relative density, Abrasiveness, determination of
spreadability , pH determination , foaming index , foaming character, organoleptic evaluationch.sambhajinagar, India.

, fragrance test, total flavonoid, alkaloids content estimation of toothpaste formulation, antimicrobial activity of toothpaste. These information
can be used by many researcher who want to make research in this area.

KEYWORDS:- Herbal toothpaste, Mimosa pudica, Neem, Amla leaves.
INTRODUCTION:-

Toothpaste are the most common preventive means in oral health care. Many commercially available dentifrices claim to have antimicrobial
properties, but little research has been conducted to investigate these claims. Therefore, this study was conducted to evaluate the efficacy of
different toothpaste formulation in reducing the oral microbial load. The selected toothpaste formulation were effective in controlling the
microbial load and therefore contributing to maintain good oral hygiene.[1]

A dentifrice used to clean, maintain, and improve the health of teeth, toothpaste is primarily used to promote oral cleanliness. It also acts as an
abrasive to help prevent food particles and dental plaque from getting on teeth, helps remove and/or veil halitosis, and releases active
ingredients like fluoride to help prevent tooth and gum disease (e.g., gingivitis).[2,3,4]

» M. pudica L., a prickly, creeping herb, either annual or perennial shrub belongs to the Fabaceae family. The intricate leaves of the
plant droop and curl inward when touched, yet they soon unfold again. Furthermore, the plant can be easily exploited to meet consumer
demands for interesting therapeutic properties without losing genetic diversity or going extinct—features that have deterred the mass
production and consumption of many other natural products for medical purpose M. pudica L. has the potential to be a useful natural
mouthwash with antibacterial properties for medical caries prevention. To lessen the production of oral biofilm in people at high risk
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for caries, it can be combined with other ingredients to create an antibacterial dentifrice or prepared as an oral herbal mouth rinse.
Hence the present study aims to develop a herbal tooth paste using M. pudica plant extract and also to evaluate its potential against
gingivitis.[5]

» Materials and Methods :-
Plant material and extraction procedure:- Different plants were collected from the nature and they were authenticated in department

of botany, pharmacopoeia laboratory of Indian medicine. Herbal toothpaste formulation is the composition of Mimosa pudica leaves,

neem leaves, amla leaves.

 Extraction procedure of Mimosa Pudica Leaves:-
Materials Required
1.Mimosa Pudica plant material (dried or fresh)

2.Solvent(e.g., ethanol, methanol, or water

3.Magnetic stirrer
4. Round-bottom flask(100-500MI)
5.Filter paper or cheesecloth

¢ Extraction Procedure

Step 1: Preparation of plant material

1. Dry the Mimosa Pudica plant material completely to remove any moisture.

2. Grind the dried plant material into a fine powder using a grinder or mortar and pestle.

Step 2:-: Extracting

1. Weigh the plant powder (10-20 g, for example)

2. Pour the solvent (such as ethanol) into the round-bottom flask until the plant powder is fully submerged.
3. Set the magnetic stirrer underneath the flask and insert the stirring bar inside.

4. Adjust the stirrer to a moderate speed (500—700 rpm, for example).
5. Let it swirl for two to four hours, depending on how effective you want the extraction to be.

Step 3:- Filtration

1.Stop the stirrer and filter the mixture using filter paper or cheesecloth to separate the solids from the liquid extract

2.Discard the solids and collect the liquid extract.

Mimosa Pudica powder

| Mimosa Pudica Extraction l

Figure no 1 :- Extraction Procedure Of Mimosa Pudica Leaves
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Extraction procedure of Neem Leaves
Materials Needed
1. Neem leaves (dried or fresh)
2. Solvent (e.g., ethanol, methanol, or hexane)
3. Magnetic stirrer
4. Stirring bar (magnetic)
5. Round-bottom flask (100-500 mL)
6. Filter paper or cheesecloth
Extraction Procedure
1. Dry the neem leaves: Dry the neem leaves completely to remove any moisture.
2. Grind the leaves: Grind the dried neem leaves into a fine powder using a grinder or mortar and pestle.
3. Weigh the powder: Weigh the powdered neem leaves (e.g., 10-20 g).
4. Add solvent: Add the solvent (e.g., ethanol) to the round-bottom flask, ensuring the powdered neem leaves are completely covered.

5. Magnetic stirring: Place the stirring bar in the flask and position the magnetic stirrer underneath. Set the stirrer to a moderate speed

(e.g., 500-700 rpm).

6. Extraction: Allow the mixture to stir for 2-4 hours, depending on the desired extraction efficiency. The solvent will extract the

bioactive compounds from the neem leaves.

7. Filteration: Stop the stirrer and filter the mixture using filter paper or cheesecloth to separate the solids from the liquid extract.

8. Storage: Transfer the extracted neem leaf oil or extract to a clean, dry glass container. Store it in a cool, dark place.

Figure no 2 :- Extration Procedure Of Neem Leaves

A Method for Extracting Amla Leaves

Supplies Required

1. Amla leaves, either fresh or dried
2. Solvent (water, methanol, ethanol, etc.) 3. A magnetic stirrer
4. A stirring bar that is magnetic

5. Round-bottom 100-500 mL flask

6. Use cheese cloth or filter paper.

The Extraction Process

1. Let the leaves of amla dry: To eliminate any remaining moisture, thoroughly dry the amla leaves.

2. Pulverize the leaves: Using a mortar and pestle or a grinder, finely ground the dried amla leaves. The next step is to weigh the powdered
amla leaves (10-20 g)
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3.Pour in the solvent : (such as ethanol) to the round-bottom flask until the powdered amla leaves are fully submerged.

4. The magnetic stirrer should be positioned underneath. Adjust the speed of the stirrer to a reasonable level, such as 500-700 rpm.
5. Depending on the required extraction efficiency, leave the mixture to stir for two to four hours.

6 The amla leaves' bioactive substances will be extracted by the solvent.

7. Filteration: Turn off the stirrer and use cheesecloth or filter paper to strain the mixture to get rid of the particles and liquid extract.

8. Storage: Place the extracted amla leaf extract or oil in a dry, clean glass container. Keep it in a dark, cool location..

Extraction Pocedure
Of Amla Leaves

Figure no 3 :- Extractin Procedure of Amla Leaves

e Pharmacognosy of Mimosa Pudica:-

Figure no 4 :- Mimosa Pudica Leaves and their powder.

Descriptionn :

Synonyms- Sensitive Plant, Lajalu, Lajjavati.

Family- Fabaceae.

Chemical Constituents- Alkaloids, Flavonoids, Tannins,  Terpenoids, Steroids.

Biological Properties- Antimicrobial, Antidiabetic, Anticonvulsant, Anti-inflammatory, Antiulcer activity, Wounds healings.
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Traditional Uses of Mimosa Pudica Leaves in dentistry:[6]

1. Gargles for gum problems and toothachea.
2.Antimicrobial Properties for oral infections.
3.Potential for dental therapeutic effect.

4.Used for dental problems, bleeding gums and dental decay.

Table No 1 :- Phytochemical analysis of Mimosa Pudica Extract [7]

Sr no Test Results
1 Carbohydrates -

2 Protein +

3 Alkaloids +

4 Tannins +

5 Steroids -

6 Glycoside -

7 Terpenoids +

8 Resins +

e  Chemical test results

Figure no 5 :- phytoconstituent present in M Pudica Extract
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e Pharmacognosy of Neem leaves:-

Fig no 6 :- Neem leaves and their powder

Description :

Synonyms- Margosa, Nimtree or Indian Lilac.

Biological source- It is obtain from fully matured seeds of Azadirachta indica Linn.
Family- Meliaceae.

Traditional uses of Neem leaves in herbal toothpaste -1.antiinflammatory and antibacterial properties for preventing and treating oral health
issues.

2.traditional uses as chewing sticks to clean teeth and gums.
3.soothing gum irritations

4.neem has analgesic property that can help to relieve toothache.[8]

Neuroprotective
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Antidiabetic
Antioxidant

Anti-inflammatony

Antifunga/

Antibacterial

Antiviral

Antinephrotoxicity

Antigingivitis
/ Antimalarial
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Figure no 7 : Different uses of Neem leaves.[9]

e Pharmacognosy of Amla leaves:-

[JNRD2504219

International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | INRD.ORG

Figure no 8 :- Amla leaves and their powder
Description:
Synonyms- Phyllanthus Emblica, Emblica officinalis.
Biological source- It is obtain from dried as well as fresh fruits of the plant Emblica officinalis.
Family- Euphorbiaceae.
Traditional uses of Amla leaves in herbal toothpaste-
1.Antioxidant property which promoting healthy gums and preventing bleeding.
2. Natural alternatives to conventional dental care products promoting oral hygiene.
3.To strengthen teeth and enamels making more resistant and damage and decay.[9]

» Method of formulation:-
Table no 2:- Batch formula [1]
Active Ingredient-

Sr.No. Active Ingredients Quantity Given Uses
1 Mimosa Pudica leaves powder 2.5gm Anti-inflammatory,
antimicrobial.
2 Neem leaves powder 2.5gm Antibacterial,
antimicrobial.
3 Amala leaves powder 2.5gm Cavity  reduction,gum
strengthening.
Base:-
Sr.No Ingredient Quantity Given Uses
1. Bentonite Clay 41gm Detoxifying Agent.
2. Activated Charcoal 12.5gm Avrasives Agent.
3. Glycerin 45gm Humectants.
4. Pottasium Sorbate 0.2gm Preservatives.
5. Peppermint Oil q.s Flavouring Agent.
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6. Saccharine 0.2gm Sweetning Agent.

7. SLS 1.5gm Foaming Agent

To Different approaches are used to formulate toothpastes.
1. The dry gum method

2. The wet gum method
1. The dry gum technique Setting up the foundation:

1: The first step involved precisely weighing the solid ingredients—bentonite clay, activated charcoal, SLS, saccharine, and potassium
sorbate—as specified in the recipe and sieving them through sieve number 80 to preserve the particle size. Step 2: After mixing these substances
in the motor pestal, they were triturated with precisely weighed glycerine until a semisolid mass was created.

Step 3: Add the herbal ingredients to the foundation with clove oil after carefully weighing and sieving the herbal extract in powder form.

Step 4: Finally, as a flavoring ingredient, peppermint oil was applied. [10,11]

Figure No 9:- Herbal Toothpaste By using Activated Charcoal

Table no 3 :- Active Ingredient [12]

Sr no | Ingredient Quantity given | uses
1. Mimosa Pudica powder 2.5em Antimicrobial,
Antiinflammatory.
2. Neem powder 2.5em Antibacterial,
Antimicrobial.
3. Amla powder 2.5gm Gum strengthening.
Base:
Sr. Ingredient Quantity given uses
No.
1 Calcium Carbonate 41gm Detoxifying agent.
2 Hydrogen Peroxide 12.5gm Abrasives agent.
3. Sorbitol 45gm Humectants.
4. Saccharine 0.2gm Sweeting agent.
5 Potassium Sorbate 1gm Preservative.
6 SLS 0.2gm Foaming agent.
7 Peppermint Oil q.s Flavouring agent.
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Figure No 10 : Herbal Toothpaste By Using Calcium Carbonate

»  Evaluation and comparison of herbal toothpaste[13],[14]
1.Physical Examination

*  Colour: Formulated toothpaste was evaluated for its colour, usually colour was checked.

®00O0
REDMI NOTE 10S | RAHUL SONAWANE

Fig no 11:- Batch | formulation. Fig no 12 :- Batch 2 formulation.

*  Odour: Formulated toothpaste was found by smelling the product.

* Taste: Formulated toothpaste taste was checked manually by testing the formulation.

*  Smoothness: The smoothness was tested by rubbing the paste formulation between the fingers

*  Foamablitiy: A measuring cylinder was filled with 2g of toothpaste and 5Sml of water. The initial volume was recorded, then the
cylinder was shaken ten times to measure the herbal toothpaste's foaming strength, or foamability. The final foam volume was
recorded.

Table No 4 :- comparative study of foaming Index with market formulation and herbal toothpaste.
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Serial Name of toothpaste Foaming Index (ml)
Number

1 Maxfresh 20ml

2 Pepsodent 20ml

3 Meswak 15ml

4 Colgate 15ml

5 Red Dabour 20ml

6 Dantkanti 15ml

7 Green Dantkanti 15ml

800
REDMI NOTE 10S | RAHUL SONAWANE 10/03/2025 10:48

Fig no 13 : foaming Index result.

Foamability

10

w

0

Pepodent Meswak Colgeate Red Dabour Dantkanti Green Dantkanti

20

Figure no 14 : Foamability Of Formulated Herbal Toothpaste And Marketed Toothpaste

3. Determination of moisture and volatile matter:-
Step-by-Step Procedure
Step 1: Prepare the Sample

1. Take a small sample of herbal toothpaste (about 1-2 grams).
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2. Place the sample in an aluminum dish or pan.

Step 2: Dry the Sample

1. Place the aluminum dish or pan in the oven at 105°C — 110°C.
2. Dry the sample for 2-3 hours or until it reaches a constant weight.

Step 3: Weigh the Sample
1. Remove the aluminum dish or pan from the oven.
2. Allow it to cool to room temperature.
3.Weigh the dried sample using a balance or scale.
Step 4 Calculate humidity Content (mositure)
1. Record the original weight of the sample( W1)
2. Record the weight of the dried sample( W2).
3. Calculate the humidity content using the following formula
Humidity Content() = (( W1- W2)/ W1) x 10
Original weight of sample( W1) = 1.5 grams
Final weight of sample (W2) = 1.2 grams
Example — Initial weight of sample(w1)=1.5gm
Final weight of dried sample(w2)= 1.2gm

Moisture content%=[(1.5-1.2)/1.5]x100=20

REDMI NOTE 10S | RAHUL SONAWANE 10/03/2025 12:00

Fig no 15 : mositure content comparative study and it’s result.

Foamability

Figure no 16 :Moisture Content of formulated herbal toothpaste and marketed herbal toothpaste.
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4.Determination of pH

Apportion 10 gm of the toothpaste from the vessel in a 50 mL teacup and add 10 mL of lately boiled and cooled water( at 270 C) to make 50
percent waterless suspense. Stir well to make a thorough suspense.

Determine the PH of the suspense within 5 min, using a PH cadence

Figure no 17 : Determination of pH by using pH meter

pH

=
o

O = N W s U o0y N 0w

i Maxfresh B Pepsodant o Meswak Colgate

B Red Dabour B Dantkanti B Green Dantkanti B

Figure no 18 : pH of formulated herbal toothpaste and marketed herbal toothpaste

5.Determination of spreadability

Slip and drag characteristics of paste are used to determine the Spread capability fashion. About 1- 20 of herbal toothpaste was counted and
placed between and the slides were moved in opposing directions. After 3 beats, measure the amount of toothpaste that has spread( in cm).
Repeating the trial and calculating the normal of three readings.
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Spread Capability = 3.5 cm. Standard Spread Capability = 5 cm.

figure no 19 :- spreadability capacity of herbal toothpaste.

6. Shape Retention

Shape retention was assessed using the following criteria after toothpaste was squeezed out of the tube and placed completely on a toothbrush.
The toothpaste’s condition was assessed after ten seconds of standing.

A) The toothbrush retains its shape right after the toothpaste is squeezed out.

B) The shape of the toothbrush is nearly preserved immediately after the toothpaste is squeezed out.
C) The toothbrush’s toothpaste pushed out and lost its form.

7. stability:

The toothpaste were filled in a toothpaste tube for storage and stored for 45 days at each of 5 o C, room temperature and 40 o C. The tube was
then cut through and whether the liquid component was separed on the toothpaste or not was evaluated based on following criteria.

Evaluation criteria of storage stability,

A)Separation of a liquid component is not observed at all.
B)Separation of a liquid component is observed slightly.
C)Separation of a liquid component is observed obviously.

Net content: net content was calculated by using following formula;
Net content weight of filled tube-weight of empty tube.

L.e.25 gm-1.2 gm=23.8gm.

Conclusion:-The present study focused on formulating and evaluating a herbal toothpaste using Mimosa Pudica leaves, which are traditionally
known for their medicinal properties. The toothpaste was formulated using a combination of Mimosa Pudica extract, surfactants, abrasives,
and other excipients.The evaluation results showed that the formulated toothpaste possessed acceptable physical characteristics, such as pH,
viscosity, and texture. The antimicrobial activity of the toothpaste against oral pathogens was also found to be significant, indicating its potential
to prevent oral infections.The clinical evaluation of the toothpaste revealed a significant reduction in plaque, gingivitis, and bad breath in the
subjects who used the herbal toothpaste. The toothpaste was also found to be safe and well-tolerated by the subjects.Overall, the study
demonstrates the potential of Mimosa Pudica leaves as a natural ingredient for the formulation of an effective and safe herbal toothpaste. The
findings of this study suggest that the formulated toothpaste can be used as a complementary oral care product to prevent oral diseases and
promote oral health.

By using more natural components to make safer and more effective natural medicines, the herbal toothpaste formulation has a bright future
in the study and treatment of the nation’s, society’s, and people’s dental heal

Results and Discussion: The evaluation tests for the herbal toothpaste samples (Vedshakti, Dabur Red, Patanjali, Dantakanti, Meswak, and
Formulated toothpaste sample) were conducted in accordance with the Indian Bureau of Standards IS 6356-1993. Every sample met BIS
requirements and was determined to be of high quality. Evaluation tests of formulated herbal toothpaste were conducted in order to compare

IJNRD2504219 International Journal Of Novel Research And Development (www.ijnrd.org) b843



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | IJNRD.ORG
the various properties of marketed and formulated herbal toothpastes. All of the parameters’ evaluation findings were displayed in tables. The
designed herbal toothpaste in this investigation produced results that were comparable to, and in rare cases, superior than, those of the
commercial herbal toothpastes. The color of the herbal toothpaste formulation—yellowish green—was assessed visually. Smelling the product
allowed us to determine its aroma, which is both characteristic and aromatic.

When all samples were kept at 34 +/-3 0C for 30 days, we discovered that all of the toothpastes had a smooth texture and decent consistency.
They also showed no signs of deterioration, such as phase separation, gassing, or fermentation. It verified the toothpaste’s stability. When
compared to other herbal toothpaste formulations that are commercialized, the pH of the formed herbal toothpaste was 9.82, meaning that it
complies with the BIS limit shown in figure 18.

When compared to other herbal toothpaste formulations that are commercialized, the pH of the formed herbal toothpaste was 9.82, meaning
that it complies with the BIS limit shown in figure 18. Herbal toothpaste formulations have more foamability than commercial formulations.
Compared to other marketed herbal formulations, the herbal toothpaste formulation showed the least amount of drying loss. Both spreadability
and abrasiveness increase with activity. The designed herbal toothpaste appears to be more abrasive than the marketed pastes when the
abrasiveness of the two toothpaste formulations is compared.It has been noted that designed herbal toothpaste reduces the likelihood of loss
compared to other marketed toothpaste, as evidenced by the lower drying loss of this product (figure 16 )

®600 A\ = [ X YeXo)

REDMI NOTE 10S | RAHUL SONAWANE REDMI NOTE 10S | RAHUL S 11/04/2025 11:04

Figure no 20: Formulated Herbal Toothpaste

Table no 5 :- Results of evaluation Test

Sr.no Name of evaluation test Results

1. Colour Greenish yellow

2. Odour Aromatic and characteristic
3. Taste Bitter and earthy flavour

4. Foamablitiy 1-2ml

5. Spreadability Scm

6. Stability Stable at room temperature
7 pH 9.81
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