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ABSTRACT 
Background: An ideal novel herbal tooth serum should possess potent antiplaque and remineralizing 

properties, effectively combating dental plaque buildup while promoting the restoration of tooth enamel. It 

should be free from powerful chemicals, artificial flavors, or dyes, ensuring a natural and gentle oral care 

experience. With a balanced abrasive effect, it must efficiently remove surface stains without causing 

irritation or toxicity, thus safeguarding oral health.  

Aim: Combining the efficacy of various natural resources, this study aims to 

formulate and assess the physical properties of a novel tooth serum incorporating activated charcoal and 

Cocos nucifera extracts. 

Materials and Methodology: The herbal tooth serum was prepared by using the dry gum method. The novel 

herbal tooth serum incorporates activated charcoal and extracts of Cocos nucifera as a remineralizing agent 

alongside calcium silicate and hydroxyapatite, facilitating the natural mineralization of enamel. Gentle 

abrasives such as silica and calcium carbonate ensure effective yet mild cleaning action, while limonene, an 

antibacterial essential oil, enhances oral hygiene. The formulation is fortified with cinnamon and thyme 

extracts, serving as antioxidants, and sorbitol functions as a natural sweetener. The base ingredients include 

aqua, glycerin, and cellulose gum, providing a stable and user-friendly activator gel. Other powdered 

ingredients are shifted together and added gradually to the mucilaginous mixture with continuously gentle 

stirring in a conical flask. The exact proportion of the tooth serum ingredients for 100 g of tooth serum was 

measured and taken, and physical properties were evaluated. 

Results: The physical properties, such as color, homogeneity, spreadability, foamability and pH, were 

determined and evaluated. The color was black and stable with no staining ; the mixture was smooth with no 

abrasive particles, and the pH was optimum for intraoral usage. 

Conclusion: A herbal tooth serum with activated charcoal and Cocos nucifera extracts was formulated with 

ideal physical properties that could serve as a natural alternative to synthetic tooth serums used in dentistry 

for enamel remineralization. 

 

1. Introduction 

Decalcification of the enamel surface adjacent to fixed orthodontic appliances is an important and 

prevalent iatrogenic effect of orthodontic therapy. The banding and bonding of orthodontic appliances 

to teeth increases the plaque retention sites, and as a result, oral hygiene becomes more difficult. The 

low pH of plaque adjacent to orthodontic brackets hinders the remineralization process, and 

decalcification of enamel can occur. As enamel translucency is directly related to the degree of 

mineralization, initial enamel demineralization usually manifests itself as a “white spot lesion” [1].  

Testing and diagnosing these lesions involve various methods to assess their presence, severity, and 

potential for progression. This includes direct visual examination, fiber optic transillumination, laser-

induced fluorescence, microhardness testing,  and digital x-rays. Previous studies have shown that the 

extent of WSLs depends on the duration of orthodontic treatment. Increased duration of orthodontic 

treatment was associated with increased extent of WSLs as assessed on digital photographs using an 

application [2,21]. 

Herbal goods are grown and harvested using ecologically friendly practices in developing countries 

such as India, which have a huge range of cultures, ethnicities, and diverse climatic conditions. 
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Researchers are making an effort to emphasize more on herbal drugs because of the vile side effects 

caused by commercial therapies [3]. 

An ideal tooth serum should be designed to support oral care effectively with good physical properties 

such as homogeneity, spreadability, antibacterial properties, and optimum pH for clinical usage. An 

ideal tooth serum would blend these properties to provide comprehensive oral care while being safe 

and user-friendly [4]. 

An ideal novel herbal tooth serum should possess potent antiplaque and remineralizing properties, 

effectively combating dental plaque buildup while promoting the restoration of tooth enamel [5]. It 

should be free from powerful chemicals, artificial flavors, or dyes, ensuring a natural and gentle oral 

care experience [6]. With a balanced abrasive effect, it must efficiently remove surface stains without 

causing irritation or toxicity, thus safeguarding oral health. Moreover, it should leave no unsightly 

stains on teeth, enhancing the aesthetic appeal of the smile. Accessibility and affordability are key, 

making it widely available and cost-effective for consumers seeking holistic dental care solutions [7]. 

The process of eliminating water and other volatile components from carbon-based products yields 

activated charcoal, a tasteless, odorless, and black powder [8]. This substance has several uses in the 

medical profession, including the treatment of pain, the alleviation of burning and swelling, and its 

antibacterial, anti-inflammatory, and remineralizing qualities [3,9].  Charcoal's nanopores increase the 

surface area and make ion exchange in the mouth easier. The product can remineralize the enamel 

surface and absorb and remove stains, pigments, and chromophores that cause teeth to discolor. 

Cocos nucifera has a wealth of therapeutic properties because of its bioactive components. It has 

antibacterial qualities linked to lauric acid that help combat against a variety of infections, such as 

bacteria, viruses, and fungus. Its antioxidant concentration also supports skin health and wound healing 

by having anti-inflammatory effects. These qualities make coconut a natural medicine that can be used 

for wound healing, skin care, and general health maintenance. Researchers found that the leaf extract 

of Cocos nucifera had significant antibacterial activity against both Gram-positive and Gram-negative 

bacteria [10].This product, commonly used in households, has also been proven to have remineralizing 

efficacy. Several studies have been conducted on white spot lesions, exploring various treatment 

strategies using different formulations, including mouthwashes, primers, and toothpastes, with both 

herbal and synthetic ingredients[11–13]. 

Combining the efficacy of various natural resources, this study aims to develop and assess the 

effectiveness of a novel tooth serum based on herbs incorporating activated charcoal on the 

remineralization of enamel surfaces. 

2. Materials and Methodology 

Composition of Novel Herbal Tooth Serum 

The novel herbal tooth serum incorporates activated charcoal and extracts of Cocos nucifera as a 

remineralizing agent alongside calcium silicate and hydroxyapatite, facilitating the natural 

mineralization of enamel. Gentle abrasives such as silica and calcium carbonate ensure effective yet 

mild cleaning action, while limonene, an antibacterial essential oil, enhances oral hygiene. The 

formulation is fortified with cinnamon and thyme extracts, serving as antioxidants, and sorbitol 

functions as a natural sweetener. The base ingredients include aqua, glycerin, and cellulose gum, 

providing a stable and user-friendly activator gel. All these ingredients will be added in tested 

quantities so as to enhance the properties of the serum. 

Preparation of Activated Charcoal 

Coconut shells are cooked in an open metal pot for three to five hours until no more gas vents out from 

the pot and only charcoal remains. The charcoal is allowed to cool down, transferred to a clean 

container, and rinsed with cold water to remove any debris or ash [8]. 
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The cleaned charcoal is transferred to a mortar and pestle and ground into a fine powder. The dry 

charcoal powder is transferred to a stainless steel or glass mixing bowl, where calcium chloride 

solution is added to the powder in small increments with continuous stirring till a paste consistency is 

obtained. The remaining moisture is drained from the bowl and the charcoal is cooked again for three 

hours to activate it. 

Preparation of Cocos nucifera extract 

Cocos nucifera was sourced from a local coconut field, and the pulp extract was obtained by grating. 

Extracts were blended without the addition of any water, and the extracts were obtained using a muslin 

cloth. The coconut milk extract obtained was stored at -4 degrees. [10] 

Preparation of the herbal tooth serum 

The herbal tooth serum was prepared by using the dry gum method. Firstly, gum is mixed with 

humectants for proper dispersion. Other powdered ingredients are shifted together and added gradually 

to the mucilaginous mixture with continuously gentle stirring in a conical flask.  

The primary active ingredients of the entire tooth serum play a crucial role in strengthening enamel 

and reversing demineralization effects, ensuring optimal dental health. Additionally, the formulation 

includes an abrasive component, calcium silicate, that also binds the active ingredients. The humectant 

properties are provided by sorbitol. Peppermint oil adds flavor, while additional antibacterial 

properties are achieved with thymol.  

This comprehensive formulation serves as a natural alternative to conventional products for enhancing 

enamel remineralization and empowers users to proactively embrace oral hygiene, knowing they're 

benefiting from nature's bounty to protect and strengthen their teeth. 

Packing 

It is packed in a collapsible tube and at last sealed with the help of a collapsible tube sealing machine. 

3. Evaluation of herbal tooth serum 

The physical examination of the charcoal formulation involved visual assessment of its color and 

evaluation of smoothness by rubbing the paste between the fingertips. Homogeneity was tested at 27–

20°C by observing the serum as it exuded a uniform mass from a collapsible tube or other suitable 

container, with the bulk of the contents gradually rolling out from the crimp. Spreadability was 

assessed by weighing 1-2 g of charcoal and placing it between two glass slides (10 x 10 cm), which 

were dragged in opposite directions without sliding; the spreadability was measured in centimeters 

after three minutes. To detect sharp or abrasive particles, the contents were applied to the finger and 

scratched along a 6-inch length of butter paper. Foamability was determined by mixing 0.5 g of 

charcoal with 10 ml of water in a measuring cylinder, noting the initial volume, and shaking the 

mixture 10 times to calculate the total volume of foam produced. 

4. Results 

 

Figure 1: In-vitro physical testing of the Novel tooth serum formulation: a) Color and Homogeneity 

of the serum; b) Sharp edge or abrasive particle determination, c) Spreadability, d) pH measurement, 

e) Foamability 
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Physical Examination: The serum charcoal was dark black with a smooth texture. 

Homogeneity: The charcoal paste had good consistency and showed no signs of deterioration at 34 ± 

30°C (Figure 1a). 

Sharp Edge and Abrasive Particle Determination: No sharp or abrasive particles were detected 

(Figure 1b). 

Spreadability: The charcoal spread evenly between glass slides, with measurements taken after three 

minutes and averaged from three readings (Figure 1c). 

pH Measurement: The pH was 9.40, suitable for intraoral use (Figure 1d). 

Foamability: The presence of foam was confirmed after shaking the mixture with water (Figure 1e). 

5. Discussion 

The herbal tooth serum prepared using activated charcoal and Cocos nucifera extracts was evaluated 

for its physical properties such as homogeneity, spreadability, pH, abrasiveness, and formability. The 

study aimed to formulate a natural, herbal alternative. to conventional synthetic tooth serum with ideal 

physical properties suitable for intraoral usage [14]. 

An ideal oral remineralizing agent should possess a high remineralization potential, effectively 

depositing bioavailable calcium and phosphate ions, such as those found in CPP-ACP or nano-

hydroxyapatite, to restore demineralized enamel. It should work synergistically with fluoride to 

enhance enamel resistance against acid attacks and caries, maintaining a neutral or slightly basic pH 

that supports remineralization while preventing further demineralization. The agent must adhere well 

to the tooth surface for sustained release of ions and should be non-toxic, biocompatible, and safe for 

daily use across all age groups. Low abrasivity is essential to protect the enamel and dentin, while mild 

antibacterial properties can help reduce plaque formation and maintain a healthy oral environment. By 

promoting hydroxyapatite formation, preventing demineralization, and being gentle on oral tissues, an 

ideal remineralizing agent plays a crucial role in restoring and protecting dental health.  

Activated charcoal itself does not directly aid in remineralization because it lacks the essential 

minerals, like calcium and phosphate, necessary for restoring demineralized enamel. However, it can 

play an indirect role by improving the oral environment, which supports remineralization. Charcoal 

helps maintain a neutral pH in the mouth, reducing acidity that typically contributes to enamel 

demineralization. By binding with acids, toxins, and bacteria, charcoal can help lower the risk of decay, 

creating conditions that are more favorable for remineralization processes facilitated by other agents, 

such as fluoride or calcium-phosphate-containing products. Activated charcoal's nanopores increase 

the surface area and make ion exchange in the mouth easier. The product can remineralize the enamel 

surface and absorb and remove stains, pigments, and chromophores that cause teeth to discolor. 

[15],[16] 

 Incorporating coconut milk extracts into tooth serum formulations can also offer benefits for 

preventing and managing white spot lesions (WSLs). Coconut milk contains various nutrients and 

compounds beneficial for dental health, including lauric acid, which possesses antibacterial properties 

similar to those found in coconut oil [17,18]. These antibacterial properties can help inhibit the growth 

of harmful bacteria in the mouth, reducing plaque formation and the risk of enamel demineralization, 

thereby contributing to WSL prevention [18]. 

This study has incorporated activated charcoal and Cocos nucifera extracts, the combined efficiency 

of which has been reflected in enhanced physical and biological properties. The lack of any synthetic 

ingredient in the tooth serum formulation has also improved the overall usage and efficacy of the 

serum.  
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Previous studies have shown that toothpastes containing Cocos nucifera extracts show significantly 

higher antibacterial activity against common pathogens, effectively combating S. mutans, S. aureus, 

C. albicans, and L. rhamnosus. [17] 

Contrary to previous studies, the results of this study confirmed that the herbal serum containing 

activated charcoal showed reduced abrasiveness and was safe for intraoral usage on hard tissues [14]. 

The use of herbal ingredients in the tooth serum also reduces the harmful effects of oral microbes, 

thereby promoting the overall periodontal health of the patients. [19] 

Although previous studies on tooth pastes containing Cocos nucifera and activated charcoal extracts 

were carried out independently [15,18], this study is the first of its kind to combine the beneficial 

effects of both the extracts in preparing a completely herbal tooth serum as a natural alternative to 

conventional synthetic tooth serums.  

Through the incorporation of complete herbal ingredients like activated charcoal and Cocos nucifera 

extracts, the invention seeks to offer a natural and sustainable approach to remineralization, ensuring 

improved oral health outcomes and contributing to the prevention and mitigation of white spot lesions, 

a common concern in dental care [20] 

6. Limitations of the study 

The study's limitations include the absence of clinical trials to validate the intraoral effectiveness of 

the serum charcoal, potential variations in results due to uncontrolled environmental factors, and a lack 

of long-term stability data under varying storage conditions. 

7. Future scope of the research 

Future research on the herbal tooth serum should focus on confirming its effectiveness and safety 

through clinical trials and long-term studies. Optimizing ingredient concentrations, evaluating 

consumer acceptance, and assessing environmental impact will enhance the formulation and 

marketability. Additionally, developing variations with specific functional additives and conducting 

comparative studies will broaden its application. Investigating the mechanistic pathways of the 

serum’s action on enamel remineralization will provide further insights into its benefits and guide 

improvements. 

8. Conclusion 

The herbal tooth serum formulation combining activated charcoal and Cocos nucifera extracts 

demonstrated excellent physical properties such as homogeneity, smoothness, absence of sharp or 

abrasive particles, optimum pH, and foamability to be used as a herbal alternative to synthetic tooth 

serums commercially available in the market. 

Its physical properties highlight its potential for clinical usage, thereby enhancing oral hygiene 

routines. Further research and development could optimize its utilization in various dental 

formulations.  
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