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ABSTRACT 

 
Herbal medicines have a long history of use due to their renewable nature, affordability, better patient tolerance, 

and higher acceptance. Skin wounds are among the most common dermatological concerns, necessitating the 

development of effective topical treatments that accelerate healing, minimize scarring, and reduce the risk of 

bacterial resistance. The present study focuses on the formulation and evaluation of topical herbal cream 

incorporating Calendula officinalis oil and Azadirachta indica oil, both of which posses potent therapeutic 

properties including antimicrobial, anti-inflammatory, and wound healing properties. The increasing demand for 

herbal medicines and skin natural remedies has propelled the development of formulations derived from 

medicinal plant that are safe, effective, and free from synthetic side effect. The primary objective was to develop 

a stable and effective cream formulation suitable for skin applications, particularly for treating minor wounds, 

infections, and inflammatory conditions. The physicochemical properties including pH, spreadability, and skin 

irritation were evaluated. The results demonstrated that the optimized formulation was physically stable, non-

irritating, and exhibited desirable rheological properties. 

 

Keywords: Herbal medicine, Wound healing, Herbal wound healing cream, Calendula officinalis, Azadirachta 

indica 

 

INTRODUCTION  
 

Herbal Medicine:  

Herbal medicine, also known as phytotherapy or botanical medicine encompasses the use of medicinal plants and 

their extracts to prevent, alleviate, or cure diseases and promote overall health and wellbeing. Dating back to 

ancient civilizations, herbal medicine has been an integral part of traditional healing systems worldwide, offering 

holistic and natural approaches to healthcare. Herbal medicine phytochemistry identifies bioactive plant 

compounds, their mechanism of action, standardized herbal products, and the validation of traditional remedies. 
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Wounds:  

Wounds are disruptions or injuries to the skin or underlying tissues that require healing to restore normal function 

and integrity. They can be classified based on various factors, including cause, depth, location, and associated 

complications. Proper wound management is essential to facilitate optimal healing outcomes and prevent 

infection, scarring, or chronic complications.   

Classification of Wounds:  

Wounds can be classified into different categories based on their etiology, severity, and healing characteristics. 

Common classifications include acute wounds (such as cuts, abrasions, and surgical incisions) and chronic 

wounds (such as ulcers, pressure sores, and diabetic wounds).  

1) Acute wound:  

A wound occurs suddenly due to injury or trauma and typically heals within a predictable time frame with 

proper treatment. 

Characteristics of acute wounds: 

• Sudden onset- Caused by trauma, cuts, burns, or surgical procedure. 

• Rapid healing: Usually heals within 2-3 weeks, but may up to 6 weeks in some cases. 

• Pain and swelling: Inflammation is common, but proper care reduces infection risk. 

2) Chronic wound: 

A wound that does not heal properly within the expected time and remain open for a long period. 

Characteristics of chronic wounds: 

• Take more than 6 weeks to heal. 

• Shows slow or stalled healing despite treatment. 

• High risk of infection and complications. 

Treatment of Wounds:  

The treatment of wounds involves a multidisciplinary approach aimed at promoting healing, preventing 

complications, and restoring tissue integrity. Conventional treatments may include cleaning and debridement, 

wound dressings, topical medications, and surgical interventions. Herbal wound healing creams offer a natural 

and complementary option for wound care, providing additional benefits such as anti-inflammatory, antimicrobial, 

and antioxidant effects.   

 

Skin:  

The skin is the largest organ of the human body, serving as a protective barrier between the internal organs and the 

external environment. It consists of multiple layers of tissue that work together to perform various functions 

essential for overall health and well-being.  

Structure:  

The skin is composed of three main layers:  

1. Epidermis:   

The outermost layer of the skin, primarily consisting of epithelial cells called keratinocytes. The epidermis acts as 

a protective barrier against physical, chemical, and microbial threats, pathogens, UV radiation. The epidermis 

undergoes constant renewal and regeneration to maintain skin health and integrity.     

2. Dermis:   

The middle layer of the skin composed of connective tissue containing collagen and elastin fibers, blood vessels, 

nerves, and appendages such as hair follicles and sweat glands. The dermis provides structural support, elasticity, 

and nourishment to the skin. The dermis is the thick, middle layer of the skin located beneath the epidermis. 

Understanding the dermis is crucial for comprehending the skin's resilience, elasticity, and ability to respond to 

external stimuli.  

3. Hypodermis (Subcutaneous Tissue):   

The hypodermis, also known as the subcutaneous tissue or superficial fascia, is the deepest layer of the skin 

located beneath the dermis. While technically not part of the skin itself, the hypodermis plays a crucial role in 

supporting and connecting the skin to the underlying muscles and bones.  The innermost layer of the skin 

consisting of adipose tissue (fat cells) and loose connective tissue. The hypodermis serves as insulation, energy 
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storage, and cushioning for the body. Understanding the hypodermis is essential for comprehending the body's 

overall structure and function.  

 

                                                

                                              Figure 01: Structure of Skin 

 

Function:  

The skin performs several vital functions, including:  

1. Protection:   

The skin acts as a physical barrier, protecting the body from mechanical trauma, pathogens, UV radiation, and 

chemical exposure.   

2. Sensation:   

The skin contains sensory receptors that detect touch, pressure, temperature, and pain, allowing us to perceive and 

respond to stimuli from the environment.  

3. Thermoregulation:   

The skin helps regulate body temperature by producing sweat to cool the body through evaporation and by 

dilating or constricting blood vessels to release or retain heat.  

4. Excretion:   

The skin excretes small amounts of metabolic waste products, salts, and water through sweat glands, contributing 

to the body's detoxification process.  

5. Synthesis of Vitamin D:   

The skin produces vitamin D in response to UV radiation from sunlight, which is essential for calcium absorption 

and bone health.  

6. Immune Defense:   

The skin is part of the body's immune system and contains specialized immune cells that help protect against 

infections and foreign invaders.  

 

Overall, the skin plays a crucial role in maintaining homeostasis, protecting the body from external threats, and 

supporting overall health and well-being.  

 

Herbal Wound Healing Cream:  

Herbal wound healing cream represents a natural and holistic approach to wound management, harnessing the 

therapeutic properties of medicinal plants to promote tissue repair, reduce inflammation, and prevent infection. 

These creams are formulated with botanical extracts, essential oils, and other plantderived ingredients, offering 

gentle yet effective alternatives to conventional wound care products.   
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Process of Wound Healing: 

The wound healing is a highly organized and dynamic process involving a series of interconnected and 

overlapping phases. 

1. Hemostasis: (Immediate Response) 

The initial phase of wound healing is hemostasis, where the goal is to stop bleeding or prevent blood loss by 

forming a clot. 

Steps: 

• Vasoconstriction: Blood vessels constrict to reduce blood flow to the injured area. 

• Platelets aggregation: Platelets aggregates and form a clot. 

• Fibrin mesh stabilizes the clot. 

2. Inflammation: (0-3 Days) 

Following hemostasis and with the release of chemotactic factors, the inflammatory phase begins, characterized 

by the infiltration of immune cells, clean the wound of pathogen and the removal of debris. 

Steps: 

• Vasodilation: Blood vessels dilate increasing blood flow. 

• Cellular infiltration: White blood cells (especially neutrophiles and macrophages) migrate to the site. 

• Cytokine and Growth factor release: Inflammatory cytokines help in attracting immune cells and regulate 

the transition to the next phase. 

3. Proliferation: (3-21 Days) 

The proliferation phase allows the formation of granulation tissue as well as tissue regeneration. 

Steps: 

• Fibroblast Activation: Fibroblasts migrate into the wound and produce collagen and extracellular matrix 

protein. 

• Angiogenesis: Formation of new blood vessels. 

• Formation of granulation tissue.  

• Re-epitheliazation: New epithelial cells cover the wound. 

4. Remodeling: (3 Weeks- 1Year) 

The final phase of wound healing is remodeling, where the provisional matrix is replaced by a more organized and 

functional scar tissue. Restore tissue strength and function. 

Steps: 

• Collagen remodeling: Type III collagen is replaced by Type I collagen, which is stronger and more 

organized.  

• Scar formation: Scar tissue forms and strengthens. 

• Tissues strengthen: Vascular density decreases as healing completes. 
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                              Figure 02: Process of Wound Healing  

 

MATERIAL AND METHODS  
 

A. Materials:  

 

Sr. 

No.  

Ingredients  Quantity  Uses  

01  Calendula Infused oil  15  Wound Healing, Anti-inflammatory 

Property  

02  Azadirachta indica oil  10  Antibacterial and Antifungal 

03  Bees Wax  12 Natural thickener and Emollient 

04   Olive oil  10 Carrier oil 

05   Stearic acid 2 Stabilizer 

06   Vitamin E 1  Antioxidant and Preservative 

07   Triethanolamine q. s Emulsifier and pH balancer 

08  Rose oil (Essential oil) q. s Fragrance 
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Table No. 01  

B. Equipments:  

 

Sr. 

No.  

Equipment Name   Uses 

01  Weighing Balance  To Weigh Ingredients  

02 pH Meter To determine pH 

 

                                                              Table No. 02  

 C. Methodology: 

Formulation Table: To formulate 50gm of Herbal Wound Healing Cream  

 

Sr. 

No.  

Ingredients  F1(ml/gm)  F2(ml/gm)  F3(ml/gm)  

01  Calendula Infused Oil  15 15 15  

02  Azadirachta indica Oil  10  10 10  

03  Bees Wax  14 10 12 

04  Olive Oil  08 12 10 

05 Stearic acid 02 02 02 

06 Vitamin E  01  01  01  

07 Triethanolamine q.s q.s q.s 

08 Rose Oil (Essential Oil)  q.s q.s q.s 

 

                                                              Table No. 03 

FORMULATION 

To formulate an herbal wound healing cream using the listed ingredients, you can follow these general steps:  

 

A. Extraction Process: 

 

1. Prepare Calendula Infused Oils:  

- Infuse dried Calendula flowers/petals in carrier oil (olive oil) using the maceration method. Allow the herb 

to steep in the oil for several weeks in a warm, dark place, shaking the jar regularly to ensure thorough extraction.  

http://www.ijrti.org/
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- Once infused, strain the oil to remove the plant material/calendula flower, resulting in Calendula-infused 

oil. (Fig: 05 & Fig: 06)  

 

    Figure 05                                                  Figure 06 

 

2. Prepare Azadirachta Infused Oil:  

- Infuse dried Azadirachta leaves in carrier oil (olive oil) using the maceration method. Allow the herb to 

steep in the oil for several weeks in a warm, dark place, shaking the jar regularly to ensure thorough extraction.  

- Once infused, strain the oil to remove the plant material/Azadirachta leaves, resulting in Azadirachta-

infused oil. (Fig: 07 & Fig: 08)  

 

                        Figure 07                                                                 Figure 08  

B. Procedure: 

1. Weight ingredients: 

- Weight the all ingredients separately according to the formula used for preparation of herbal cream.  

- Take the weighed ingredients such as bees wax, stearic acid, and Triethanolamine in a clean beaker. 

2. Melt Bees Wax:  

http://www.ijrti.org/
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   - Heat the Bees wax in a water bath until it melts completely. Bees wax helps stabilize the cream and provides a 

thickening agent.  

- Then add the stearic acid and melt it with the bees wax. 

 

3. Combine Ingredients:  

- In a mixing bowl, combine the Calendula-infused oil, Azadirachta infused oil, melted bees wax, stearic acid, 

olive oil, Triethanolamine, and a few drops of vitamin E oil. Vitamin E oil acts as a natural preservative and 

antioxidant, helping to extend the shelf life of the cream.  

- Stir the mixture thoroughly to ensure all ingredients are well incorporated.  

 

4. Add Essential Oil:  

   - Once the mixture has cooled slightly but is still liquid, add a drop of Rose essential oil for its antimicrobial and 

soothing properties. Be cautious not to add too much essential oil, as it can be irritating to sensitive skin.  

 

5. Mix and Cool:  

- Continue to mix the ingredients until the cream starts to thicken and emulsify. You can use a hand mixer or 

magnetic stirrer to achieve a smooth and creamy consistency.  

- Allow the cream to cool completely at room temperature, stirring occasionally to prevent separation.  

 

                                                Figure 09: Preparation of Cream  

6. Transfer to Containers:  

   - Once the cream has cooled and solidified, transfer it to clean, airtight containers, such as jars or tubes. Make 

sure the containers are sanitized to prevent contamination.  

 

 

 

                                                    Figure 10: Cream 
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7. Label and Store:  

   - Label the containers with the name of the cream and the date of preparation. Store the cream in a cool, dry 

place away from direct sunlight to prolong its shelf life.  

 

8. Quality Control:  

- Before using the cream, perform a patch test on a small area of skin to check for any allergic reactions or 

sensitivity.  

- Monitor the consistency and efficacy of the cream over time and adjust the formulation as needed.  

EVALUATION STUDY  
 

Evaluation of the formulated herbal wound healing cream, incorporating Calendulaofficinalis and Azadirachta 

indica oils, encompasses several critical parameters:  

 

1. Organoleptic Characteristics:  

a) Colour: Pale Yellow  

b) Odour: Floral scent.  

c) Appearance: Good consistency, Soft & Greasy texture, and No visible or greasy particulates.  

 

2. Determination of pH:  

pH determination of a cream is done to ensure it is skin- compatible and won’t cause irritation. Skin-friendly 

creams generally have a pH between 4.5 to 7.0. 

 

Procedure: 

                              Weigh about 1gm of cream. 

 

               Disperse it in 10ml of distilled water in a clean beaker. 

 

                      Stir well to form a uniform dispersion. 

 

                   Dip the pH electrode into the dispersion. 

 

                   Record the pH value shown on the pH meter. 

 

 

                                                   Figure 11:  pH meter 
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3. Spreadability: 

Spreadability test evaluates how easily a cream spreads on the skin. It helps determine the cream’s consistency 

and ease of application.  

 

Procedure: 

                       Place a 1gm of cream between two glass slides. 

 

                      Apply 100 gm weight on top for 1 or 2 minutes. 

 

                       Measure the diameter or area of the spread cream. 

 

Use the formula  

Spreadability(S) = M×L/T 

Where,  

S = Spreadability (g.cm/sec) 

M = Weight (gm) tied to the upper slide 

L = Length the upper slide moves 

T = Time taken to move the slide that distance (sec) 

 

 

                                                Figure 12:  Spreadability 

 

4. Washability: 

It is important test to evaluate how easily the cream can be removed with water. 

 

Procedure: 

                      Apply a small quantity of cream to the forearm. 

 

                             Allow it to remain for 5-10 minutes. 

 

                        Rinse with water and optionally wipe with cotton. 

 

Note the ease of removal, presence of residue, and skin feel (greasy, smooth, and sticky) 
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5. Skin Irritation:  

To evaluate whether the cream causes redness, itching, swelling, or other irritation on the skin.  

 

Procedure:  

                     A small area on the forearm or back is cleaned and marked. 

 

                           Apply a small amount of the cream on the marked area. 

 

                                     Cover with a sterile gauze or patch. 

 

                                                Remove after 24 hours. 

 

                     Observe for any signs of erythema or edema at 24, 48, and 72 hours. 

  

RESULT AND DISCUSSION  
 

A. Result 

 

Sr. 

No. 

Evaluation parameter                                  Observations           

            F1            F2           F3 

01 Organoleptic properties    

 a) Colour Pale Yellow Pale Yellow Pale Yellow 

 b) Odour Floral scent  Floral scent Floral scent 

 c) Appearance  Rough Smooth Smooth 

 d) Clarity Opaque Opaque  Opaque  

02 pH 5.56 5.64 5.67 

03 Spreadability 16.05 g.cm/sec 21 g.cm/sec 19.25 g.cm/sec 

04 Washability Not easily Washable Washable Easily washable 

05 Skin irritation Non-irritant Non-irritant Non-irritant 

06 Emolliency Residue left No residue left No residue left 

 

B. Discussion 

The main goal of this study was to formulate a simple, effective, compatible, and inexpensive formula. The 

preformulation studies had been done to choose the most proper formula according to the physiochemical 

properties of the Calendula officinalis and Azadirachta indica oil cream. The extract of Calendula officinalis and 

Azadirachta indica oil was prepared by traditional maceration methods. The penetration rate of drugs through the 

stratum corneum can be increased with appropriate vehicles (olive oil) and transdermal penetration enhancer. The 

combination of Calendula officinalis and Azadirachta indica oils provided synergistic wound healing, anti-

inflammatory, and antimicrobial effects. 
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CONCLUSION  
The present study successfully formulated an herbal wound healing cream using Calendula officinalis and 

Azadirachta indica oils along with other natural excipients. The formulation and evaluation of a herbal wound 

healing cream incorporating Calendula and Azadirachta indica infused oils represent a significant advancement in 

natural skincare and wound care research. Through pharmacognostic studies and phytochemical analysis, 

Calendula officinalis and Azadirachta indica were characterized for their botanical features and bioactive 

constituents, confirming their traditional medicinal properties and antioxidant activity.   

The therapeutic benefits of Calendula and Azadirachta indica in promoting skin health and wound healing, 

making them valuable ingredients for herbal formulations. By formulating an herbal wound healing cream with 

Calendula and Azadirachta indica infused oils, this research offers a natural, safe, and effective alternative to 

conventional wound care products. The synergistic effects of Calendula and Azadirachta indica on tissue repair, 

inflammation reduction, and antioxidant protection hold promise for enhancing wound healing outcomes and 

improving patient wellbeing.   

Overall, the formulation and evaluation of the herbal wound healing cream represent a convergence of traditional 

wisdom and modern science, harnessing the therapeutic power of nature to address the complex challenges of 

wound care. Further studies are warranted to optimize the formulation, assess its efficacy in clinical settings, and 

explore its potential applications in skincare and dermatology. Through continued research and innovation, herbal 

formulations like Calendula and Azadirachta indica infused wound healing cream have the potential to 

revolutionize wound management and contribute to a more sustainable and holistic approach to healthcare. 
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