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Abstract  Natural foods, herbal remedies, and natural 

healing methods are the best options for a healthy lifestyle. 

Organic vegetable goods are also in high demand. The use 

of herbal products has multiplied in the personal care 

industry. Lips are a pretty organ that can develop 

conditions including Angular Cheilitis (AC), 

discolouration, peeling, drying, irritation, and cracking. AC 

is characterized by the redness and inflammation at the 

corners of the mouth followed by bacterial infections. So, 

it needs to be treated with some anti-inflammatory, 

moisturizing, anti-microbial and antifungal herbal drugs. In 

the present project, we have designed and evaluated the 

herbal lip balm effective in Angular cheilitis. The different 

batches of herbal lip balm were prepared by using the herbs 

like Moringa oleifera, Lemon grass oil, and neem oil as 

active ingredients. The excipients like bees wax, paraffin 

wax, coconut oil and tween 80 were used. The prepared 

herbal lip balm was evaluated by organoleptic characters, 

greasiness, pH, melting point, and normal stability study, 

perfume stability and anti-microbial and antifungal activity. 

The prepared lip balm has shown good anti-microbial and 

antifungal activity against the E. coli, P. auriginosa, S. 

aureus and Candida albican. The best formulation was 

selected as per the above evaluation. The lemon grass oil, 

Moringa oleifera leaf extract and Neem oil have shown 

significant anti-microbial and anti-inflammatory action. 

Hence, the prepared herbal lip balm can be effective in 

treatment of Angular cheilitis. 

Keywords  Herbal Lip Balm, Angular Cheilitis, Anti-

microbial, Anti-inflammatory, pH, Spreadability 

1. Introduction

Cosmetics are important in today's lifestyle. 

Additionally, the current trend is moving towards a more 

natural way of life in almost all sectors, including the 

cosmetics industry. Natural foods, herbal remedies, and 

natural healing methods are the best options for a healthy 

lifestyle. Organic vegetable goods are also in high demand. 

The use of herbal products has multiplied in the personal 

care industry [1]. 

There has been a lot of public worries about the use of 

organic sources because cosmetics often contain dangerous 

synthetic recipients [2,3]. 

Synthetic waxes, hydrogenated oils, petrolatum, alumina, 

paraben, and toxic artificial scents and colors are frequently 

found in traditional lip balms. Lip balms are frequently 

consumed by the user, so it is crucial that health authorities 

examine the ingredients in the lip balm at a microscopic 
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level. Humans should not consume the lip balm's coloring 

agents because they are toxic [4]. 

Little melanin is present on the lips, which offers some 

UV protection. Herbal drugs have pharmacological traits 

like antifungal, moisturizing, anti-inflammatory, and 

antimicrobial actions. They are acknowledged to be helpful 

in human health. Lips are the visible body component at the 

mouth of both humans and many other animals. Lips are 

soft, mobile and act as an opening for the ingestion of food 

as well as the articulation of sound and speech. Lips are 

very attractive organs that may possess various disorders 

such as swelling, sun damage, inflammation, discoloration, 

angular cheilitis sores etc. 

1.1. Angular Cheilitis 

The term "perlèche", originating in the French verb 

"pourlècher" (to lick one's lip), was first used to describe 

angular cheilitis (AC) by Dr. Lemaistre in 1855. AC is 

characterized by aphthous-like ulcers at the corners of the 

lips that force patients, particularly children, to "lick the 

lips at any time" [5]. An inflammatory lesion around the 

corners of the mouth called angular cheilitis (AC) starts at 

the mucocutaneous interface and spreads to the skin. 

Ulceration, moist maceration, erythema, and the 

commissures of the mouth crusting are some of the clinical 

characteristics of AC, a rather prevalent lesion. AC can be 

either unilateral or bilateral. They might show signs of ache, 

discomfort, itching, or even a burning feeling. According 

to reports, oral mucosal lesions occur between 0.7 and 3.8% 

of the time in adults and between 0.2 and 15.1% of the time 

in children. Males and females both experience it equally, 

and it affects adults primarily between the ages of third and 

six [6]. A few of the common symptoms are - 

 Redness and inflammation at the corners of the mouth. 

 Cracking, fissures, and splits in the skin, which can 

sometimes bleed. 

 Dryness and pain or discomfort, especially when 

opening the mouth. 

 Itching, burning, or a sensation of tightness in the 

affected area. 

 Formation of crusts or scabs in severe cases. 

 Secondary bacterial or fungal infections might lead to 

pus formation and worsening of the symptoms [7]. 

1.2. Causes of Angular Cheilitis 

A reactive condition, angular cheilitis has a number of 

potential causes, including nutritional deficiencies, 

infections, mechanical trauma, and various types of 

dermatoses [8]. 

Moisture and Microbial Overgrowth: The buildup of 

moisture in the mouth's corners, which fosters a suitable 

environment for microbial proliferation, is one of the main 

causes of angular cheilitis. This skin is delicate and prone 

to irritation, particularly when saliva or drool is present, 

which can result in bacterial or fungal infections [9]. 

Nutritional Deficiencies: A lack of vital nutrients such 

as the vitamins B2 (riboflavin), B3 (niacin), B6 

(pyridoxine), and iron have also been related to angular 

cheilitis. These deficits may deteriorate the skin's natural 

defense against infection [10]. 

Poorly Fitted Dentures: Ill-fitting dentures or oral 

appliances can contribute to angular cheilitis by creating 

friction and trapping moisture at the corners of the mouth. 

This can lead to skin breakdown and provide a breeding 

ground for microbes [11]. 

Immunosuppression: Due to weakened immune 

systems, people with HIV/AIDS, diabetes or those 

receiving immunosuppressive treatments are more likely to 

develop angular cheilitis. HIV-infected people with 

Candida can develop angular cheilitis, which has been 

shown to be worsen by immunological reconstitution 

[12,13]. 

Treatment 

Systemic or topical treatment includes the administration 

of fungicidal agents (e.g., clotrimazole, miconazole), 

antibiotics (e.g., fusidic acid), glucocorticoids (Desonide, 

Hydrocortisone), and oral nutritional supplements. Since 

saliva-induced eczema and its subsequent maceration are 

the most frequent risk factors. It is crucial to protect the 

labial commissures by applying a topical barrier 

(emollients, petrolatum jelly, or lip balm), which is 

frequently enough for idiopathic instances of AC [14]. 

Maintaining moisture in the afflicted region can lessen 

future discomfort and cracking. Lip balms, petroleum jelly, 

and creams with lanolin can all be helpful. Lips lack an oil 

gland and require hydration and protection year-round. 

Today, there are more people using lip balm, not only for 

colors of the active ingredient but for use specific as well. 

Lip balms can be used to moisturize and color the lips. 

Herbal is a symbol of security, satisfaction, and assurance 

that the customers won't suffer any harm; therefore, herbal 

lip balm can be produced without sacrificing the colors [15]. 

Herbal lip balm is made with herbs, plant extracts, and 

essential oils [16,17]. In this current project, the objective 

was to prepare and evaluate the herbal lip balm useful in 

angular cheilitis conditions. The Moringa Oleifera [18,19], 

lemon grass [20,21] and neem oil [22] are used as 

antimicrobial and antifungal action. These actions of the 

herbs used in this lip balm will be beneficial to cure the 

angular cheilitis. A current project was carried out to 

formulate and evaluate the herbal lip balm with some 

therapeutic action on lips, to be helpful in lip disorders. 

2. Materials and Methods 

2.1. Materials 

The leaves of Moringa oleifera were collected from the 

well grown plant from the local region of Chandwad and 

dried under the shade. The coarse powder of the leaves was 
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extracted with water by macerating for three days as shown 

in Figure 1 [17]. The filtrate was concentrated to get the dry 

extract. The lemon grass oil (Organic mantra) and neem oil 

(Khadi) were purchased from the local market. All other 

excipients were purchased from the Lobachem. 

In view of their clinical and pharmacological 

significance, the microbes such as Escherichia coli (ATCC 

25922), Pseudomonas aeruginosa (ATCC 27853), 

Staphylococcus aureus (ATCC 25923), and the fungus 

Candida albicans, were selected. The bacterial and fungal 

stock cultures were cultivated for 24 hours at 37°C on 

nutritious agar and potato dextrose agar (PDA) media, 

respectively, after being stored in the refrigerator at 4°C. 

 

Figure 1.  Extraction of Moringa oleifera leaves by maceration 

2.2. Preparation of Lip Balm 

Table 1.  Formula for Lip Balm 

Sr. No. Ingredients Importance 

1. Bees Wax Hardness and glossiness 

2. Paraffin Wax Hardness and glossiness 

3. Coconut oil Blending Property 

4. Tween 80 Surfactant 

5. Moringa Oleifera extract Antimicrobial activity 

6. Lemon Grass Oil Antimicrobial activity 

7. Neem Oil Antifungal activity 

The herbal lip balm was developed using the standard 

method of formulation, which involved melting bees wax, 

paraffin wax, and coconut oil with tween 80 in separate 

porcelain dishes over water in decreasing order of melting 

point. The two phases were then combined at the same 

temperature. The essential oils and essence were added 

drop by drop while swirling continuously to the mixture of 

all the ingredients and the Moringa Oleifera extract at 

40 °C. In order to add the mixture to empty plastic 

containers, the mixture was moved from a water bath to an 

ice bath and allowed to solidify [23]. The formula for the 

lip balm is given in Table 1. 

2.3. Evaluation of Prepared Lip Balm 

The prepared herbal lip balm was evaluated for the 

various parameters such as color, odor, greasiness, pH, 

melting point, spreadability test, normal stability study, 

skin irritation test, organoleptic characters and perfume 

stability. 

Measurement of pH: In order to check for any negative 

effects, the pH of the lip balm was measured. It was decided 

to keep the pH of lip balm as close to neutral as possible 

because an acidic or alkaline pH may irritate lips. The pH 

investigation was conducted by dissolving 1 g of sample in 

100 ml of water using a pH meter. The value of pH was 

determined. 

Greasiness: To determine how much oil was used in the 

formulation of the lip balm, the greasiness test was 

examined. 4 g of the prepared lip balm was placed on the 

filter paper and rested for 24 hours at room temperature 

[24]. 

Melting point: The substance was heated until it melted 

and filled duplicate capillaries to find out the melting point. 

The capillaries were connected to a thermometer-equipped 

device and submerged in a vial of water that was kept at a 

set temperature. The melting point was characterized as the 

temperature at which the lip balm sample started to melt. 

Spreadability test: The test of spreadability involved 

the application of the prepared herbal lip balm at room 

temperature (22.0 ± 3.0ºC) onto a glass slide to assess the 

consistency in forming a protective layer and to observe 

whether the product was fragmented, deformed, or broke 

during application. 

Normal stability study: The Normal Stability Test of a 

lipstick often starts 24 to 48 hours after preparation. About 

350 g of the formulation was used to evaluate the 

organoleptic properties (color, odor, appearance) for 90 

days at room temperature (22.0 ± 3.0°C), at high 

temperature in an oven (40.0 ± 2.0°C), and at low 

temperature in a refrigerator (5.0 ± 1.0°C). The samples 

were kept in duplicates as stated. After 48 hours of storage 

at room temperature, the formulation was tested at baseline 

(t0). After that, it was kept in various settings, according to 

the Normal Stability Study, and characteristics were 

assessed after intervals on the 3rd, 7th, 15th, 30th, 60th and 

90th days. Assessments at time zero (t0) were used as a 

standard against which to compare the outcomes. 

Organoleptic characteristics: The 10x loupe was used 

to visually describe the lip balm's color and appearance. 

The odor was compared by the evaluator [25,26].  

Antimicrobial and antifungal activity: The pure 

cultures of all microbes and fungi were grown on an agar 

medium. Then, the sterile nutrient agar petri plates were 

prepared. The microbe’s culture was spread evenly on the 

surface of nutrient agar medium using a sterile loop. 100μl 

of the solutions of Moringa oleifera extract, Lemon Grass 

Oil, Neem oil and lip balm in dimethyl sulfoxide (1mg/ml) 

was added in the wells prepared on nutrient agar medium. 

At 37°C, plates were incubated for microbe and at 27°C for 
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fungi for 24 hrs. In millimeters, the zone of inhibition was 

measured [27,28].  

3. Results and Discussion 

3.1. Lip Balm Preparation 

The herbal lip balm for the treatment of Angular cheilitis 

was prepared in different batches as given in Table 2. The 

F3 formulation in Figure 2 was found to have better 

spreadability and hardness as compared to F1 and F3. 

Hence, the F3 formulation was selected for further study. 

3.2. Evaluation of the Prepared Herbal Lip Balm 

Angular cheilitis is characterized by the ulcers at the 

corners of the lip followed by inflammation. The ulcers 

may worsen due to the microbial and fungal infections. The 

lemon grass oil, Moringa oleifera leaf extract and Neem oil 

have shown significant anti-microbial and anti-

inflammatory action. The lemon grass oil has the anti-

microbial, antifungal and anti-inflammatory action. The 

anti-microbial and antifungal actions are due to the 

presence of the phytoconstituents as Geranial, neral and 

myrcene major constituents, along with the Geraniol and 

linalool as minor constituents. Due to a synergistic 

interaction between the monoterpenes and other significant 

components including cymene, terpinene, and linalool, 

lemon grass oil has a potent inhibitory impact against 

Candida species [29]. It has been proven that moringa leaf 

extracts contain substances with broad-spectrum 

antibacterial action, able to stop the growth of both gram-

positive and gram-negative bacteria. The antibacterial 

effect might be due to the saponins, alkaloids, tannins, and 

phenolic content [30,31]. Neem oil is also well proven for 

its antifungal and anti-bacterial action [32,33]. Hence, with 

these herbal ingredients, the lip balm effective in angular 

cheilitis was prepared in different batches and evaluated for 

the various parameters such as color, odor, greasiness, pH, 

melting point, spreadability test, normal stability study, 

organoleptic characters and perfume stability and the 

results are shown in table 3. 

Table 2.  Formulation of Herbal lip balm for Angular Cheilitis 

Sr. No. Ingredients F1 F2 F3 Importance 

1. Bees Wax 3 g 3 g 3 g Hardness and glossiness 

2. Paraffin Wax 3 g 3 g 3 g Hardness and glossiness 

3. Coconut oil 5 ml 7 ml 7 mL Blending Property 

4. Tween 80 1 mL 1 mL 2 mL Surfactant 

5. Moringa Oleifera extract 25 mg 25 mg 25 mg Antimicrobial activity 

6. Lemon Grass Oil 5 drops 5 drops 5 drops Antimicrobial activity 

7. Neem Oil 8 drops 8 drops 8 drops Antifungal activity 

 

Figure 2.  Formulated herbal lip balm 
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Table 3.  Evaluation of formulated herbal lip balm 

Sr. No. Evaluation parameter Observation 

F1 

Observation 

F2 

Observation 

F3 

1 Color White White White 

2 Odor Aromatic sweet Aromatic sweet Aromatic sweet 

 Greasiness Greasy Greasy Greasy 

 pH 6.8 6.8 6.8 

3 Appearance Hazy Hazy Glossy and smooth 

4 Melting Point 48 48 48 

5 Spreadability Not Even Not Even Even 

6 Skin Irritation test No No No 

7 Stability test Rough and white 

No phase separation 

Rough and white 

No phase separation 

Smooth and white 

No phase separation 

8 Perfume stability Stable Stable Stable 

Table 4.  Diameter of Inhibition zone in mm including well diameter 

Bacterial/ Fungal Strain Reference strain Lemon grass oil Moringa oleifera leaf extract Neem oil F3 

E. coli ATCC 25922 14.6 ±1.2 3.0 ±0.6 40.2 ± 0.4 47.2 ±1.6 

P. aeruginosa ATCC 27853 22.8 ± 0.9 2.2 ±1.2 28.4 ±1.3 39.6 ±1.2 

S. aureus ATCC 25923 -- 6.5± 1.3 43.6 ±0.7 24.3 ±1.1 

C. albicans  46.3 ±0.6 2.6 ±0.9 14.4 ±0.3 54.3 ±1.2 

Values are shown in Mean± SEM. All determinations are done in triplicate. 

3.3. Antimicrobial and Antifungal Activity 

The antimicrobial and anti-fungal activity of the herbal 

ingredients and the prepared herbal lip balm was assessed 

by well diffusion method. The zone of inhibition including 

the well of 9 mm was measured (Table 4).  

4. Conclusions 

All the herbal ingredients of the lip balm have shown 

potent anti-microbial and anti-fungal activity. These 

ingredients also possess the anti-inflammatory action. The 

prepared herbal lip balm is stable at ordinary temperature. 

In future, it can be a good formulation to treat the angular 

cheilitis.  
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