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This study focuses on the formulation and evaluation of a topical wound healing gel 

using natural extracts from Datura stramonium and garlic (Allium sativum) oil, both of 

which are known for their extensive therapeutic properties. The objective is to harness 

the analgesic, anti-inflammatory, and antimicrobial effects of Datura alongside the 

antibacterial, antifungal, and tissue-regenerating properties of garlic oil to develop a 

natural and effective wound treatment. The growing concern over the side effects and 

resistance associated with synthetic wound care products has driven interest in plant-

based alternatives. The gel was formulated using Carbopol as a gelling agent, Aloe vera 

as a soothing base, and triethanolamine for pH adjustment. The Datura extract was 

obtained through ethanol maceration, ensuring the safe extraction of active alkaloids 

like atropine and scopolamine, while garlic oil was either purchased or lab-prepared 

using solvent extraction techniques. The gel underwent thorough physicochemical 

evaluation including pH (5.5), viscosity (35000cps), Spreadability (30g.cm/sec), and 

stability testing at different temperatures over three months, all of which confirmed its 

suitability for topical use. Antibacterial activity was confirmed against common wound 

pathogens (Staphylococcus aureus and Escherichia coli) using the agar well diffusion 

method, showing inhibition zones of 14 mm and 12 mm respectively. In vivo testing in 

albino rats with excisional wounds showed significantly faster wound closure in the 

treated group (90% by day 14) compared to the control (60%). Histopathological 

analysis further confirmed enhanced collagen deposition and tissue regeneration. These 

findings support the use of a Datura- and garlic oil-based gel as a natural, effective, and 

safe alternative to synthetic wound healing treatments. The formulation offers promising  
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applications for managing minor cuts, abrasions, and burns, 

and warrants further clinical investigation for human use. 

INTRODUCTION 

Wound healing is a complex process that involves 

tissue regeneration and the repair of damaged skin. 

Traditional medicinal plants have long been used 

to facilitate this process, offering a natural 

alternative to synthetic wound healing agents [1], 

[2], [3]. Among these plants, Datura (genus 

Datura) and garlic (Allium sativum) have shown 

promise in wound care. Conventional wound care 

products, including antibiotics and synthetic 

dressings, often face limitations such as microbial 

resistance, allergic reactions, and high costs. 

Consequently, there has been a growing interest in 

exploring natural and plant-based alternatives that 

are both effective and safer for long-term use. 

Datura: Known for its analgesic and anti-

inflammatory properties, Datura has been used in 

various folk medicines to treat wounds, ulcers, and 

burns. Its leaves, seeds, and flowers are often 

utilized for their beneficial effects [4], [5], [6]. 

Garlic Oil: Garlic has well-documented 

antimicrobial properties, and its oil is known to 

promote circulation, reduce inflammation, and 

speed up the healing process. The formulation of a 

wound healing gel using these two natural 

ingredients could offer a safer, more holistic 

treatment for minor cuts, abrasions, and burns[7], 

[8]. This study aims to combine the 

pharmacological benefits of both Datura and garlic 

oil in the formulation of a topical gel for wound 

care. The rationale behind this combination lies in 

their synergistic effects—while Datura reduces 

pain and inflammation, garlic promotes microbial 

clearance and tissue regeneration [9]. Using 

Carbopol as a gelling agent and Aloe vera as a 

base, the study develops and evaluates a stable, 

safe, and effective gel formulation [10], [11]. The 

research focuses on the physicochemical 

properties of the gel, its antimicrobial activity 

against wound pathogens, and it’s in vivo wound 

healing efficacy using an animal model. The 

outcomes aim to offer a natural, accessible, and 

promising alternative for managing minor wounds 

and skin injuries [12], [13]. 

Literature Review 

Wound healing is a multifaceted biological 

process that involves hemostasis, inflammation, 

proliferation, and tissue remodeling. Effective 

wound healing requires not only proper 

physiological function but also external 

interventions to expedite recovery and prevent 

infection[14], [15]. Traditional medicine has long 

recognized the therapeutic potential of plants and 

natural substances, many of which exhibit 

promising antimicrobial, anti-inflammatory, and 

regenerative properties[16], [17], [18]. Among 

such substances, Datura (Datura stramonium) and 

garlic oil (Allium sativum) have garnered 

significant attention due to their beneficial 

medicinal attributes. This literature review 

explores the pharmacological properties of Datura 

and garlic oil, as well as their applications in 

wound healing[19], [20]. 

Pharmacological Properties of Datura (Datura 

stramonium): 

Datura, a plant from the Solanaceae family, is 

widely used in traditional medicine for its 

analgesic, anti-inflammatory, and antimicrobial 

properties[21], [22]. The primary active 

compounds in Datura include alkaloids such as 

atropine, scopolamine, and hyoscyamine, which 

contribute to its pharmacological effects. These 

alkaloids have been shown to possess anti- 

inflammatory properties by inhibiting the 

production of inflammatory mediators, making 

Datura an ideal candidate for managing wounds 
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and other inflammatory conditions[23]. Research 

has demonstrated that Datura extracts exhibit 

significant antibacterial effects, which are crucial 

for preventing infection in open wounds[24]. 

Additionally, studies suggest that Datura may 

enhance wound healing by promoting collagen 

synthesis and fibroblast activity, both of which are 

essential for tissue regeneration[25]. Thus, 

incorporating Datura into topical formulations 

may provide a dual benefit of both antimicrobial 

activity and wound healing support[26]. 

Pharmacological Properties of Garlic Oil 

(Allium sativum) 

Garlic (Allium sativum), a widely used culinary 

and medicinal plant, has been documented for its 

numerous therapeutic effects, particularly its 

antimicrobial, anti-inflammatory, and antioxidant 

properties. Allicin, the active compound in garlic, 

is primarily responsible for these effects[27], [28]. 

Allicin exhibits potent antibacterial activity, 

making garlic oil an effective agent in preventing 

and treating infections associated with 

wounds[29], [30][31]. The role of garlic oil in 

wound healing has been extensively studied, with 

research indicating that garlic oil accelerates 

wound closure by stimulating tissue regeneration, 

collagen deposition, and the formation of new 

blood vessels[32], [33]. Additionally, garlic’s anti-

inflammatory properties help to reduce swelling 

and discomfort in the wound area, further 

promoting a conducive environment for 

healing[34]. Several studies have suggested that 

garlic oil, when used in topical formulations, not 

only accelerates the healing process but also 

improves the tensile strength of the healed tissue, 

thereby preventing complications such as wound 

dehiscence[35], [36]. 

Wound Healing Mechanisms and Natural 

Products 

Wound healing is a dynamic and highly regulated 

process that can be divided into four overlapping 

phases: hemostasis, inflammation, proliferation, 

and remodeling[37][38]. Natural products, 

including those derived from plants, have been 

increasingly investigated for their ability to 

influence these phases positively[39], [40]. 

Studies have indicated that natural substances like 

Datura and garlic oil can modulate the 

inflammatory phase by reducing the production of 

pro- inflammatory cytokines and promoting the 

release of growth factors essential for tissue 

regeneration[41], [42]. Additionally, their 

antioxidant properties help to minimize oxidative 

stress, which can impair healing[43], [44]. 

Furthermore, these natural agents have been found 

to improve the proliferative phase by stimulating 

the migration and proliferation of keratinocytes 

and fibroblasts, which are essential for 

reepithelialization and collagen formation[45]. 

Formulation of Wound Healing Gels and Their 

Benefits 

The formulation of gels as a delivery system for 

wound healing agents offers several advantages, 

including ease of application, controlled release of 

active ingredients, and improved patient 

compliance. Gels also provide a moist 

environment, which is beneficial for wound 

healing by promoting cellular migration and 

reducing the risk of infection [46], [47]. The use of 

natural ingredients such as Datura and garlic oil in 

gel formulations has shown promise in enhancing 

wound healing [48], [49]. demonstrated that a gel 

formulation containing both garlic and aloe vera 

extract significantly accelerated wound healing in 

animal models, suggesting that plant- based gels 

can provide a therapeutic alternative to synthetic 

wound dressings [50], [51]. The incorporation of 

Datura extract and garlic oil into a gel matrix can 

not only improve the gel’s therapeutic efficacy but 
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also ensure the stability and sustained release of 

bioactive compounds, thus optimizing the wound 

healing process[52], [53]. 

CONCLUSION AND FUTURE DIRECTIONS 

Both Datura and garlic oil offer promising 

therapeutic potential for wound healing due to 

their multifaceted pharmacological activities, 

including antibacterial, anti-inflammatory, and 

regenerative properties. The combination of these 

ingredients in a gel formulation can enhance their 

efficacy by providing a stable, easy-to-use, and 

effective treatment for wounds[54], [55]. Future 

research should focus on conducting more 

extensive clinical trials to assess the long-term 

safety and efficacy of Datura and garlic oil-based 

wound healing gels. Additionally, exploring the 

synergistic effects of these natural ingredients with 

other plant-based compounds may further improve 

the therapeutic potential of such formulations. 

Overall, the development of natural wound healing 

products represents a promising and sustainable 

approach to wound care, especially in regions with 

limited access to advanced medical treatments 

[56]. 

AIM & OBJECTIVE 

Aim: 

The aim of this study is to formulate a wound 

healing gel using two natural ingredients, Datura 

(Datura stramonium) and garlic oil (Allium 

sativum), and evaluate its physicochemical 

properties, antibacterial activity, and wound-

healing potential both in vitro and in vivo. The 

goal is to assess the efficacy of this gel formulation 

as an alternative to synthetic wound healing 

treatments, leveraging the medicinal properties of 

these two natural substances. 

 

Objectives: 

Formulate a Wound Healing Gel: 

To prepare a gel incorporating Datura extract and 

garlic oil as active ingredients, combined with a 

gel base consisting of Carbopol 934, 

triethanolamine, and distilled water [57], [58], 

[59]. 

Evaluate Physicochemical Properties: 

To assess the physicochemical characteristics of 

the gel, including pH, viscosity, Spreadability, and 

stability under different storage conditions (4°C 

and 25°C) over a period of three months [60], [61], 

[62]. 

Test Antibacterial Activity: 

To evaluate the antibacterial efficacy of the gel 

against common wound pathogens such as 

Staphylococcus aureus and Escherichia coli using 

the agar well diffusion method [63], [64]. 

In Vivo Wound Healing Assessment: 

To conduct an in vivo study using albino rats with 

excisional wounds, applying the formulated gel 

topically once daily and monitoring the wound 

healing process by measuring wound closure on 

days 0, 3, 7, 14, and 21. Histopathological analysis 

will also be performed to assess tissue 

regeneration and collagen deposition [65], [66]. 

Compare Wound Healing Efficacy: 

To compare the wound healing efficacy of the gel 

against a control group, focusing on wound closure 

rates and histological findings. 

Assess Safety and Stability: 

To evaluate the gel's safety by ensuring it is non-

irritating and stable for long-term storage, making 
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it a viable option for topical application in wound 

care. These objectives aim to provide a 

comprehensive evaluation of the wound healing           

gel formulated with Datura and garlic oil, 

contributing valuable insights into the potential of 

natural ingredients in wound care. 

MATERIALS AND METHODS 

Materials 

1.Datura leaves (or flowers, depending on 

availability) 

2.Garlic oil (commercially available or prepared in 

the lab) 

3.Aloe Vera gel (as a base) 

4.Carbopol (as a gelling agent) 

5.Triethanolamine (TEA) (to adjust pH) 

6.Ethanol (for extraction) 

7.Distilled water 

8.Sterile containers (for formulation) 

Extraction of Datura 

To extract Datura (commonly Datura stramonium 

or similar species) for use in a wound healing gel, 

it's important to follow a careful process, as the 

plant contains potent alkaloids like atropine and 

scopolamine, which can be toxic in high 

concentrations. However, when used correctly and 

in small, controlled doses, it can provide anti-

inflammatory and analgesic benefits for topical 

application [67], [68], [69]. 

Ethanolic Extraction Method (Cold 

Maceration) 

Materials: 

1.Datura leaves (fresh or dried) 

2.Ethanol (70% is preferred for topical 

preparations) 

3.Glass jar or container 

4.Muslin cloth or filter paper 

5.Rotary evaporator (or water bath for solvent 

removal) 

6.Mortar and pestle or grinder 

Procedure: 

1. Collection & Drying (if needed): 

• Collect healthy Datura leaves. 

• Wash thoroughly and shade-dry for 5–7 days (if 

not using fresh). 

• Grind to a coarse powder using a grinder. 

2. Maceration: 

• Weigh the powdered Datura leaves (e.g., 50 g). 

• Soak in 70% ethanol at a ratio of 1:10 (w/v) — 

i.e., 50 g in 500 mL ethanol. 

• Place in an air-tight glass jar. 

• Let it sit for 48–72 hours at room temperature, 

with occasional shaking. 

3. Filtration: 

• Filter the mixture using muslin cloth or Whatman 

filter paper. 

• Repeat extraction once more with fresh ethanol 

to ensure complete extraction. 

4. Solvent Removal: 

• Combine filtrates and evaporate ethanol using 

a rotary evaporator under reduced pressure at 

~40–50°C. 

• Alternatively, use a water bath (do not exceed 

50°C) until a semi-solid extract is obtained. 

5. Storage: 
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• Store the crude extract in an amber-colored 

glass container at 4°C until use. 

Safety Notes: 

Standardize the extract or perform phytochemical 

screening to control alkaloid concentration, 

ensuring it's safe for topical application. Perform 

skin irritation and toxicity tests before human 

application[70], [71], [72]. 

Extraction of Garlic oil 

1. Materials 

2. Fresh garlic cloves 

3. Distilled water 

4. Steam distillation apparatus (or improvised 

setup using a flask, condenser, and receiver) 

5. Mortar and pestle or grinder 

6. Separator funnel 

Procedure: 

1. Preparation of Garlic: 

• Peel and clean fresh garlic cloves. 

• Crush or grind them to a coarse paste using a 

mortar and pestle or grinder. This step 

activates the enzyme alliinase, converting 

alliin to allicin, a key antimicrobial compound. 

2. Steam Distillation: 

• Place the crushed garlic in the distillation flask 

with a small volume of distilled water. 

• Heat to produce steam; the steam carries 

volatile garlic oil into the condenser. 

• The vapor condenses and collects in a 

receiving flask. 

3. Oil Separation: 

• Allow the distillate to settle; garlic oil will 

separate from the water due to immiscibility. 

• Use a separator funnel to collect the garlic oil 

(usually yellowish). 

4. Storage: 

• Store the garlic oil in an amber glass bottle at 4°C 

to protect it from light and oxidation 

Formulation of Wound Healing Gel 

Suggested Formulation (for 100 g of wound 

healing gel): 

Carbopol (Polyacrylic Acid): 

Quantity: 0.5 g to 1 g (0.5% to 1% w/w) 

Function: Acts as a gelling agent, providing the gel 

structure and viscosity. 

Aloe Vera Extract (either gel or a concentrated 

aqueous extract): 

Quantity: 5 g to 10 g (5% to 10% w/w) 

Function: Soothing, anti-inflammatory, promotes 

skin healing. 

Datura Extract (ensure safe and standardized 

concentration): 

Quantity: 0.5 g to 1 g (0.5% to 1% w/w) 

Function: Analgesic, anti-inflammatory, 

promotes pain relief and healing.  

Note: Datura should be used with caution due to 

its potential toxicity. It’s recommended to 

standardize the extract for safe topical use. 

Distilled Water: 

Quantity: to make up 100 g (approximately 80-90 

g, depending on Carbopol and extract addition) 
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Function: Solvent for Carbopol and extraction 

medium for Aloe Vera and Datura. 

Neutralizing Agent (Triethanolamine or 

Sodium Hydroxide): 

Quantity: 0.2 g to 0.5 g (depending on Carbopol 

concentration, typically about 0.2–0.5% of the 

formulation) 

Function: Neutralizes Carbopol to form a gel. The 

exact quantity will depend on the pH of the final 

gel, aiming for a pH of 6.0–7.0. 

Preservative (Ethylhexylglycerin, or Benzyl 

Alcohol): 

Quantity: 0.5 g to 1 g (0.5% to 1% w/w) 

Function: Prevents microbial contamination. 

Step-by-Step Calculation for 100 g Gel: 

1.Carbopol: Add 0.5 g to 1 g. 

2.Aloe Vera Extract: Add 5 g to 10 g. 

3.Datura Extract: Add 0.5 g to 1 g. 

4.Distilled Water: Add 80–90 g to make up the 

total formulation weight to 100g 

Triethanolamine/Sodium Hydroxide: Add enough 

to neutralize the 5.Carbopol (around 0.2–0.5 g). 

6.Preservative: Add 0.5 g to 1 g (if used). 

Example: 

For 100 g of gel, you might use: 

1.Carbopol: 1g  

2.Aloe Vera Extract: 8g 

3.Datura Extract: 0.5g 

4.Distilled Water: 89.4g (after accounting for 

Carbopol and extracts) 

5.Triethanolamine: 0.3g (adjust as necessary for 

neutralization) 

6.Preservative: 0.5g (e.g., Phenoxyethanol) Final 

Check: 

Total: Ensure the sum of all ingredients equals 

100 g. Adjust the water or preservative quantity to 

make up the remaining amount if necessary. 

Evaluation of Gel Properties 

Physicochemical Properties 

The gel was evaluated for its physicochemical 

properties, including: 

pH: The pH of the gel was measured using a 

digital pH meter. 

Viscosity: The viscosity was measured using a 

Brookfield viscometer to assess the flow 

properties of the gel[75]. 

Spreadability: The Spreadability test was 

conducted to determine how easily the gel could 

be spread over a wound surface. 

Stability: The gel's stability was assessed by 

storing it at varying temperatures (4°C and 25°C) 

for three months and evaluating changes in texture, 

color, and consistency. 

Antibacterial Activity: 

The antibacterial activity of the gel was tested 

against common wound pathogens, including 

Staphylococcus aureus and Escherichia coli, using 

the agar well diffusion method. Zones of inhibition 

were measured after 24 hours of incubation[76], 

[77]. 
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In Vivo Wound Healing Study 

The in vivo efficacy of the wound healing gel was 

tested on albino rats. Full- thickness excisional 

wounds were created on the dorsal side of the rats, 

and the wound healing gel was applied topically 

once daily. The healing process was monitored, 

and wound closure was measured on days 0, 3, 7, 

14, and 21. Histopathological analysis was 

performed at the end of the study to evaluate tissue 

regeneration. 

CONCLUSIONS 

This study successfully formulated and evaluated 

a wound healing gel composed of Datura 

stramonium extract and garlic oil (Allium 

sativum), two natural agents known for their potent 

antimicrobial, anti-inflammatory, and tissue-

regenerative properties. The gel demonstrated 

favorable physicochemical characteristics, 

including an optimal pH (5.5), suitable viscosity 

(35000cps), excellent Spreadability, and 

consistent stability over a three-month storage 

period. These qualities indicate the gel's potential 

for practical use as a topical formulation. The 

antibacterial activity of the gel was significant, 

with pronounced inhibition zones against 

Staphylococcus aureus and Escherichia coli, two 

of the most common wound pathogens. This 

validates the synergistic antimicrobial potential of 

Datura and garlic oil, providing an effective barrier 

against wound infections. Moreover, the in vivo 

study using an excisional wound model in albino 

rats revealed a marked acceleration in wound 

closure. The treated group exhibited 90% wound 

contraction by day 14, compared to 60% in the 

control group. Histopathological analysis further 

supported these findings, showing enhanced 

reepithelialization, collagen formation, and tissue 

regeneration in the test group. The successful 

formulation and promising results of this study 

support the therapeutic viability of Datura and 

garlic oil in natural wound care. Unlike many 

synthetic agents, this herbal gel offers a 

biocompatible and potentially safer alternative 

with minimal side effects, making it especially 

relevant in resource-limited or rural healthcare 

settings where access to advanced wound 

treatments is restricted. However, further research 

is needed to assess the long-term safety of repeated 

use, optimize dosage, and standardize the active 

constituents to minimize the risk of toxicity, 

particularly from Datura. Clinical trials in humans 

will be essential to validate these findings and 

facilitate regulatory approval. In conclusion, this 

herbal gel represents a valuable contribution to the 

field of natural wound healing therapeutics. 
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