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ABSTRACT 

The main objective of the work was to perform extraction and formulation of polyherbal hand sanitizer is for “hand 
hygiene. This study focuses on making a natural hand sanitizer gel using herbal ingredients like Eucalyptus, Aloe 

vera, Clove, Garlic, and Neem. The increasing awareness of hygiene and the demand for natural, skin-friendly 
sanitizing solutions have spurred the development of herbal hand sanitizers as alternatives to synthetic products. 
These plants are known for their strong ability to kill germs and keep the skin healthy. The hand sanitizer was 

made by mixing the plant extracts with a gel base. The antimicrobial efficacy of the formulation was assessed 
against common pathogen such as Escherichia coli using the agar well diffusion method. 
The herbal sanitizer was found to be effective, economical, and safe for regular use, making it a promising natural 
alternative for hand hygiene, especially in situations where synthetic alcohol-based formulations are undesirable or 
cause skin irritation. 
 
Keywords: Polyherbal formulation, Hand sanitizer, Herbal extracts, Antimicrobial activity, Escherichia coli, Agar 

well diffusion, Natural ingredients, Skin-friendly sanitizer. 
 

INTRODUCTION 

This polyherbal hand sanitizer gel is designed to offer effective antimicrobial protection and skin nourishment 
using natural ingredients. It is aimed at reducing skin irritation and dryness associated with synthetic products, 
while still effectively eliminating harmful microorganisms. 
Keeping our hands clean is one of the easiest and most effective ways to stop the spread of germs and diseases. 

Germs like bacteria and viruses can easily spread from person to person through hand contact, making hand 
hygiene extremely important—especially in schools, hospitals, and public places. 
Our hands touch many things throughout the day—door handles, phones, money, books, and even other people. 
These surfaces can have tiny, invisible organisms called germs on them. Germs include bacteria, viruses, and fungi, 
which can cause illness if they enter our body. When we touch dirty surfaces or shake hands with someone who is 
sick, germs can stick to our hands. If we then touch our face, mouth, eyes, or nose, these germs can enter our body 
and make us sick. Some common illnesses caused by germs on hands include: 
 Colds and flu 

 
 Diarrhea 
 
 Skin infections 
 
 COVID-19 
 

Plants and herbs have been used in traditional medicine for centuries. In this project, we focus on five medicinal 
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plants: 
 Neem (Azadirachta indica) – known for its strong antibacterial and antifungal properties. 
 Garlic (Allium sativum) – contains allicin, which has natural germ-fighting abilities. 
 
 Clove (Syzygium aromaticum) – known for its powerful antimicrobial and antiseptic effects. 
 Eucalyptus (Eucalyptus globulus) – has antibacterial and refreshing properties. 

 
 Aloe vera – widely used for its soothing, moisturizing, and healing effects on the skin. 
 
Importance of Hand Hygiene 

 

Hand hygiene is a simple yet powerful method for preventing the spread of infections and diseases. According to 
the Centers for Disease Control and Prevention (CDC), handwashing with soap and water or using an alcohol-
based hand sanitizer can significantly reduce the risk of transmitting harmful bacteria and viruses. The hands come 

into contact with numerous surfaces daily—like door handles, mobile phones, money, and other people's hands—
that may harbor a variety of pathogens. When a person touches their face, mouth, eyes, or nose with contaminated 
hands, germs are easily introduced into the body, leading to illnesses such as the common cold, flu, COVID-19, and 
gastrointestinal infections. 
In recent years, alcohol-based hand sanitizers have become popular, offering a quick and convenient way to 
disinfect the hands, especially when soap and water are unavailable. While effective, these sanitizers are often 
made with ethanol or isopropyl alcohol, which can lead to skin dryness, irritation, or even allergic reactions when 

used frequently. This concern has led to increased interest in developing herbal hand sanitizers made from natural 
ingredients. These formulations can offer a safer, skin-friendly alternative while still providing the same germ-
killing benefits. 
Herbal Hand Sanitizers as a Safe Alternative 

 

Herbal hand sanitizers leverage the powerful properties of medicinal plants that have been used for centuries in 
traditional healing systems like Ayurveda and Traditional Chinese Medicine. Unlike synthetic sanitizers, these 

plant-based formulations often contain essential oils, antimicrobial compounds, and antioxidants that offer a range 
of benefits, including skin protection, moisturization, and germ control. 
The herbal ingredients selected for this study—Eucalyptus, Aloe vera, Clove, Garlic, and Neem—are well known 
for their antibacterial, antiviral, and antifungal properties. The purpose of this study is to formulate a herbal hand 
sanitizer gel that is effective at killing germs while being gentle and nourishing for the skin. 
 
Overview of Key Ingredients 

 

Each of the selected herbs offers unique benefits that contribute to the overall effectiveness of the hand sanitizer 
gel: 
 Eucalyptus (Eucalyptus globulus): Eucalyptus leaves contain essential oils that are widely known for their 
antibacterial and antiviral properties. The oil has been shown to be effective against common pathogens, making it a 
useful addition to any sanitizer formulation. Furthermore, its refreshing scent helps enhance the user experience. 
 Aloe Vera (Aloe barbadensis): Aloe vera is famous for its soothing and moisturizing properties. It helps calm 
irritated skin and can prevent dryness that often results from frequent hand washing or the use of alcohol-based 

sanitizers. Additionally, Aloe vera is rich in antioxidants and anti-inflammatory compounds, making it ideal for skin 
health. 
 Clove (Syzygium aromaticum): Clove is well-known for its powerful antimicrobial properties. Clove contains 
eugenol, an active compound with both antibacterial and antifungal effects. This makes clove an effective agent in 
eliminating harmful microbes on the skin, as well as in reducing the likelihood of skin infections. 
 Garlic (Allium sativum): Garlic has natural antibiotic and antiviral properties due to the presence of allicin, a 
compound that can kill or inhibit the growth of harmful microorganisms. Garlic has been used for centuries to treat 
infections and is a powerful addition to a natural sanitizer formulation. 

 Neem (Azadirachta indica): Neem is highly regarded in traditional medicine for its antibacterial, antifungal, and 
antiviral properties. Its ability to fight infections and promote skin healing makes it a valuable ingredient in hand 
sanitizers. Additionally, neem helps soothe and protect the skin from environmental stressors.  
 
Need for Herbal Alternatives 

 

The global shift toward natural wellness and sustainable products has prompted consumers to seek alternatives to 

synthetic chemicals in personal care products, including hand sanitizers. Commercial alcohol-based sanitizers, 
while effective, can cause skin damage when used frequently. 
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This is a particular concern for individuals with sensitive skin, children, or elderly people. Furthermore, some 
commercial sanitizers contain additional chemicals like parabens, synthetic fragrances, and preservatives, which 
may irritate the skin or cause allergic reactions. 
Herbal hand sanitizers, on the other hand, are often free from harmful chemicals and can be gentler on the skin 
while still providing effective protection against germs. As people become more aware of the harmful effects of 
prolonged exposure to synthetic chemicals, natural alternatives such as herbal sanitizers have gained popularity. 

These alternatives are not only effective but also provide environmental benefits, as they are made from renewable 
resources and often come in eco-friendly packaging. 
Anatomy of the Hand (for Hand Sanitizer Application) 

 

1. Palmar Surface (Palm) 

 
Thenar eminence (thumb base) 
 
Hypothenar eminence (little finger base) Central palm 
These areas are in frequent contact with surfaces and can harbor microbes in creases. 
 

2. Dorsal Surface (Back of the Hand) Knuckles and tendons 
Less fatty tissue than the palm 
 

Often neglected during sanitization but exposed to contaminants. 
 

3. Fingers and Finger Webs Tips and pads 

Sides of fingers 
 
Web spaces (spaces between fingers) 
 
Microorganisms frequently reside under and around the fingernails and between fingers. 
 

4. Fingernails and Nail Beds Cuticles 

Underside of nails 
 
A common area for dirt and germs; should be rubbed well with sanitizer. 

 

5. Thumbs 
 

 Often missed but crucial; thumbs are used in most gripping actions. 
 

 
Fig 1: Anatomy of Hand 

 
LITERATURE SURVEY : 

 

1. Harshit Shrivastava, Research Gate, 2023 

Aim of the present work was to prepare an alcohol based herbal hand sanitizer. This sanitizer was prepared by 
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using herbal oils such as eucalyptus oil, lemongrass oil, clove oil and aloe vera gel including other excipients. The 
sanitizer was formulated by the dispersion method. The excipients which were used included denatured alcohol, 
Carbopol 940, polysorbate 20, glycerine, triethanolamine and preservatives. This study was aimed to prepare an 
alcohol based herbal hand sanitizer for antimicrobial purpose. 
 

2. Shri Balakrishna Acharya, Biorxiv, 373928, 2018 

Hands are the primary mode of transmission of microbes and infections. Hand-washing is critical in food 
production, food service and also important in healthcare setting, homes and day care preparations. The present 
research was aimed to evaluate the antibacterial efficacy of various herbal oils such as Cinnamon oil, Eucalyptus 

oil, menthol oil and lavender oil and found that cinnamon oil showed better antibacterial activity. Also the research 
was carried out to formulate and evaluate the poly herbal Hand wash gel containing Azadirachta indica, Ocimum 
sanctum and Citrus limon extracts. The anti-microbial activity of the formulated herbal hand wash gel was tested 
against Escherichia coli, Staphylococcus aureus and Salmonella by spread plate techniques and the results obtained 
were compared with commercial antibacterial standards. 
 

3. Kun Harismah, Nurul Diah Ariningrum, Ahmad Muhammad Fuadi, Muhammad Mujiburohman, Mahmoud 

Mirzaei 
Journal of Physics: Conference Series 1858 (1), 012053, 2021 
The purpose of this study was to analyze the quality of herbal hand sanitizer based on stevia in the addition of 
trembesi (Albizia saman (Jacq.) Merr) leaf extract. Experimental research in the laboratory, the study used two 

factorial Completely Randomized Design, namely stevia extract (1.0; 0.75; 0.50; 0.25; 
0.0%) and trembesi extract (0; 0.25; 0, 5; 0.75; 1.0%) with two repetitions. Each formulation was tested according to 
SNI 0625881992. The results showed that all formulation comply with SNI-06-2588-1992 standards. 
 

4. Robiatun Rambe Robiatun, 

International Journal of Science, Technology & Management 3 (2), 484-491, 2022 
Clove flower (Eugenia aromatica L.) is a plant from the Myrtaceae family, the compounds contained in clove 
flowers are flavonoids, tannins, alkaloids, and saponins that can function as antibacterial. In addition, clove flowers 
also function as analgesic, anti-inflammatory, antimicrobial, antiviral, antifungal, antiseptic, antispasmodic, 
antiemetic, stimulant, and local anesthetic. The purpose of this study was to determine does clove flower extract 

(Eugenia aromatica L.) could be used as a hand sanitizer gel preparation. 
Clove flower simplicia powder was extracted with ethanol 96% by maceration. The extract obtained was then 
screened for phytochemicals, then formulated in the form of a hand sanitizer gel, by adding clove flower extract to 
each formula with different concentrations. 

5. Jyotsana Singh Chandravanshi, M Shazia, Asha Agarwal, Rupa Guha Nandi Lino 11, 1-17, 2021 

Hands are the first mode of transmission of microbes and infections. Hand hygiene is a key principle and exercise 
in the prevention, control and reduction of infections. Due to COVID pandemic the need of hand sanitizer has 
increased which causes less dryness to hand. Considering the need, we prepared a polyherbal sanitizer using seven 
plant extracts with other ingredients including isopropyl alcohol, camphor, hydrogen peroxide, glycerol and water. 
The ingredients were selected on the basis of their antimicrobial property. 

 

6. Vaibhav Rajendra Suryawanshi, Hiral Chatur Surani, Hariram Ramashray Yadav 
Int J Eng Sci Comput 12, 25113-15, 2020 

The main idea behind formulation of alcohol based herbal hand sanitizer is to sanitize hands. Washing our hands is 
very much important to reduce, prevent and control the infection. So, this formulation is formulated to maintain 
hand hygiene. The alcohol based hand sanitizer claim to kill 99.99% microbes and it is most effective. Different 
formulations are prepared and characterized using eucalyptus oil as an active pharmaceutical ingredient. Among five 
formulations, F3 is selected based upon its anti-bacterial activity. Then, F3 formulation is subjected to different 
evaluation parameters like Odour, Colour, Clarity test, pH and skin irritancy characteristics. The formulation F3 was 
clear and light orange in Colour with mild Odour. The pH of herbal hand sanitizer found to be 6.5 with no irritation to 
skin. 

 

7. CM Diviyagahage, S Thuvaragan, TJ Gnanakarunyan, R Srikaran Pharmaceutical Journal of Sri Lanka 11 (1), 
2021 

The usage of herbal-based antibacterial sanitizers is increasing, and they have considerably shown fewer side-
effects than sanitizers with synthetic compounds. In the present study, essential oils obtained from cinnamon and 
lime  were  used  to  formulate  hand  sanitizer  gels,  and  their efficacy was evaluated. 
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AIM AND OBJECTIVE: 

 

Aim: Formulation and Evaluation of polyherbal hand sanitizer gel. 
 
Objectives: 

 

 To formulate a polyherbal hand sanitizer gel using extracts of Eucalyptus, Aloe vera, Clove, Garlic, and Neem 
with potential antimicrobial and skin-friendly properties. 

 To evaluate the antimicrobial efficacy of the formulated gel against common pathogenic microorganisms (e.g., E. 
coli, Staphylococcus aureus, Candida albicans). 

 To assess the phytochemical composition of the individual plant extracts contributing to the antimicrobial 
activity. 

 To ensure the physicochemical stability and organoleptic properties (e.g., pH, viscosity, color, odor) of the 
formulated hand sanitizer gel. 

 To determine the skin compatibility and safety of the formulation through appropriate in vitro or in vivo tests. 

 To compare the effectiveness of the polyherbal formulation with standard commercial hand sanitizers. 
 
PLAN OF WORK: 

1. Collection and Authentication of Plant Material 

2. Preparation of Extract 

3. Preliminary Phytochemical Screening 

4. Formulation of Polyherbal Gel 

5. Evaluation of Hand sanitizer Gel 

6. Conclusion and Future Scope 
 

DRUG PROFILE: 

1. Eucalyptus 

Botanical Classification: 

 Kingdom: Plantae 

 Order: Myrtales 

 Family: Myrtaceae 

 Genus: Eucalyptus 

 Species (example): Eucalyptus globulus (commonly known as blue gum) 
 

 
Fig2: Eucalyptus 

 
Macroscopic Characters of Eucalyptus Leaves (e.g., Eucalyptus globulus) 

 

 Colour: 

Fresh leaves are green to bluish-green; dried leaves are dull green or grey-green. 
 

 Odour: 
Strong, aromatic, and characteristic due to the presence of essential oils (mainly eucalyptol/cineole). 

 Taste: 
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Aromatic and slightly pungent, with a cooling effect. 
 

 Size: 
Leaves are generally 10–30 cm long and 2–5 cm wide, depending on species and maturity. 
 

 Shape: 
Lanceolate (spear-shaped) or sickle-shaped (curved); narrow with tapering ends. 
 
Microscopic Characters of Eucalyptus Leaf 

 

1. Epidermis: 

 

 Upper and Lower Epidermis: Single-layered; cells are polygonal to rectangular. 

 Covered with a thick cuticle. 

 Contains oil glands (secreting essential oils like eucalyptol). 

 Stomata are more frequent on the lower surface (hypostomatic); anomocytic type (surrounded by irregular 
cells). 

2. Trichomes: 

 

 Present mainly on the lower surface. 

 Multicellular and uniseriate (sometimes absent in mature leaves). 

 May have a glandular or non-glandular appearance depending on the species. 
 

3. Mesophyll: 

 

 Palisade Parenchyma: Present below the upper epidermis; typically 1–2 layers of elongated, tightly packed 
cells. 

 Spongy Parenchyma: Located below the palisade layer; loosely arranged with air spaces. 

4. Oil Glands: 
 

 Found in both upper and lower mesophyll regions. 

 Appear as rounded structures containing volatile oil (rich in cineole). 

 Visible as circular cavities in transverse sections. 
 

5. Vascular Bundles: 

 

 Present in the midrib and veins. 

 Surrounded by a bundle sheath (collenchyma or parenchyma). 

 Collateral and closed vascular bundles (xylem inside, phloem outside). 

 Xylem contains tracheids and vessels. 
 

6. Calcium Oxalate Crystals: 

 

 Absent or rare in most species of Eucalyptus (helps differentiate from some other Myrtaceae members). 
Ayurvedic Properties: 

 

 Rasa (Taste): Katu (pungent), Tikta (bitter) 

 Guna (Qualities): Laghu (light), Ruksha (dry) 

 Virya (Potency): Ushna (hot) 

 Vipaka (Post-digestive taste): Katu (pungent) 

 Dosha effect: Balances Kapha and Vata 

 Actions: Antimicrobial, expectorant, antiseptic, decongestant. 
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Chemical Constituents: 
 

 Eucalyptol (1,8-cineole) – Major active component; strong antimicrobial and anti-inflammatory 

 α-Pinene, β-Pinene – Antibacterial, expectorant 

 Limonene – Antioxidant, antiseptic 

 Tannins – Astringent 

 Flavonoids – Antioxidant 

 Terpenes – Volatile oils with antimicrobial action 
 

 
Fig3: Eucalyptol 

 

 
Fig 4: α-Pinene, β-Pinene 

 

2. Aloe vera 

Botanical Classification: 

 Kingdom: Plantae 

 Order: Asparagales 

 Family: Asphodelaceae (previously Liliaceae) 

 Genus: Aloe 

 Species: Aloe barbadensis Miller 

 
Fig 5: Aloevera 
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Macroscopic Characters 

 

 Part Used: Leaf (gel and latex) 

 Colour: Outer leaf is green; inner gel is transparent 

 Odour: Mild, characteristic 

 Taste: Slightly bitter 
 

 Shape: Long, thick, fleshy, lanceolate leaves with serrated (spiny) margins 

 
Microscopic Character: 

 

 Epidermis: Single-layered, covered with a thick cuticle 
 

 Mesophyll: Large mucilage cells containing gel 
 

 Vascular bundles: Present; xylem and phloem clearly distinguished 
 

 Calcium oxalate crystals: Present (in the form of raphides) 
 

 Special features: Inner parenchyma contains hydrophilic mucilage with acemannan 
 
Chemical constituents: 

 

 Aloin – Bitter compound with laxative and antimicrobial properties 
 

 Acemannan – Polysaccharide, immune-boosting, promotes wound healing 

 

 Saponins – Antimicrobial, foaming agents 
 

 Salicylic acid – Anti-inflammatory, analgesic 
 

 Vitamins – A, C, E (antioxidants), B12 
 

 Enzymes – Bradykinase (anti-inflammatory), amylase, lipase 
 

 Amino acids – Support tissue regeneration and healing 
 

 Minerals – Calcium, magnesium, zinc, sodium (support healing) 
 

 
Fig 6: Aloin 

 
 

3. Clove 

Botanical Classification: 

 Kingdom: Plantae 

 Order: Myrtales 

 Family: Myrtaceae 
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 Genus: Syzygium 

 Species: Syzygium aromaticum 
 

 

Fig 7: Clove 
 
Macroscopic Characters: 

 

 Part Used: Dried flower buds 

 Color: Dark brown to blackish-brown 

 Odor: Strong, aromatic (due to eugenol) 

 Taste: Pungent and spicy 

 Shape: Nail-like with a rounded crown (unopened corolla) and cylindrical stalk 

 Size: 1–2 cm long 
 
Microscopic Characters: 

 

 Epidermis: Small polygonal cells with thick cuticle 

 Oil glands: Numerous, scattered in the cortex—contain eugenol 

 Vascular tissue: Prominent, collateral type 

 Parenchyma: Contains tannins and oleoresins 

 Calyx & corolla parts: Show trichomes and glandular structures 
 
Chemical constituents: 

 

 Eugenol – Major active compound, antimicrobial, analgesic, antifungal 

 Caryophyllene – Anti-inflammatory, analgesic, antioxidant 

 Tannins – Antimicrobial, astringent 

 Methyl salicylate – Mild analgesic, anti-inflammatory 

 Flavonoids – Antioxidant, anti-inflammatory 

 Gallic acid – Antiviral, antimicrobial 

 Acetyl eugenol – Antibacterial, antifungal 

 
Fig 8: Eugenol 
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Fig 9: Caryophyllene 

4. Garlic 

Botanical Classification: 

 Kingdom: Plantae 

 Order: Asparagales 

 Family: Amaryllidaceae 

 Genus: Allium 
 

 Species: Allium sativum L. 
 

 
Fig 10: Garlic 

 
Macroscopic Characters: 

 

 Part Used: Bulb 

 Colour: White or off-white outer skin; cloves are creamy white 

 Odor: Strong, characteristic pungent odour (due to sulfur compounds) 

 Taste: Pungent, spicy 

 Shape: Compound bulb made up of multiple cloves, each encased in papery sheath 

 Size: Bulbs usually 3–6 cm in diameter 
 

Microscopic Characters: 

 

 Epidermis: Single-layered outer epidermis with thin walls 

 Parenchyma: Packed with oil globules and sulfur-containing compounds 

 Vascular bundles: Scattered throughout the parenchyma 

 Special features: No starch; presence of volatile sulfur compounds like allicin and alliin 
 
Chemical constituents: 

 

 Allicin – Potent antimicrobial, antiviral, antifungal, anti-inflammatory 
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 Ajoene – Antifungal, antithrombotic 

 Diallyl disulfide – Antioxidant, antimicrobial 

 S-allyl cysteine – Antioxidant, supports cardiovascular health 

 Flavonoids – Free radical scavengers, antioxidant 

 Vitamins – Vitamin C, B6 (supports immune function) 
 

 Trace elements – Selenium, manganese (antioxidants) 

 

 
Fig 11: Allicin 

 

Fig 12: Ajoene 
 

5. Neem 

Botanical Classification: 

 Kingdom: Plantae 

 Order: Sapindales 

 Family: Meliaceae 

 Genus: Azadirachta 

 Species: Azadirachta indica A. Juss. 
 

 
 

Fig 13: Neem 
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Macroscopic Characters: 

 

 Part Used: Leaves (also bark, seeds, oil, etc.) 

 Colour: Fresh leaves are bright to dark green; dried leaves are pale green 

 Odour: Slightly bitter, herbal 

 Taste: Extremely bitter 

 Shape: Lanceolate with serrated margins 

 Arrangement: Pinnate compound leaves (several leaflets per stalk) 

 Size: Leaflets are 3–8 cm long 
 

Microscopic Characters: 

 

 Upper and Lower Epidermis: Single-layered with unicellular trichomes 

 Stomata: Present on both surfaces; anomocytic type 

 Mesophyll: Differentiated into palisade and spongy parenchyma 

 Oil glands: Present; contain bitter compounds (nimbin, nimbidin) 

 Calcium oxalate crystals: Present (prismatic form) 
 

Chemical constituents: 

 

 Azadirachtin – Major active compound, insecticidal, antimicrobial 
 

 Nimbin – Antibacterial, anti-inflammatory, antidiabetic 

 

 Nimbidin – Antiseptic, antifungal 
 

 Quercetin – Antioxidant, antiviral 

 

 Gedunin – Antimicrobial, antimalarial 
 

 Tannins – Astringent, antimicrobial 

 

 Limonoids – Antioxidant, antimicrobial, anti-inflammatory 
 

 Steroidal compounds – Antibacterial, antidiabetic 
 

 
Fig 14: Nimbin 
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Fig 15: Azadirachtin 

 
METHODOLOGY 

Collection and authentication of plant material: 
 
The selected medicinal plants used in the formulation of the herbal hand sanitizer—Eucalyptus (Eucalyptus 

globulus), Aloe vera (Aloe barbadensis), Clove (Syzygium aromaticum), Garlic (Allium sativum), and Neem 

(Azadirachta indica)—were collected from local areas and herbal gardens. 
Authentication of Plant Materials: 
 
Authentication was done by: 
 

 Morphological and organoleptic evaluation of each plant part. 

 

 Comparison with standard monographs in pharmacognosy texts and official herbal pharmacopoeas. 

 Documentation of plant characteristics (leaf structure, odour, texture, etc.). 

 
Drying and Storage 

 

 The plant materials (except Aloe vera gel) were washed with distilled water, shade-dried at room temperature 
for 5–7 days, and then pulverized into coarse powder using a mechanical grinder. 

 The powdered materials were stored in airtight containers and kept in a cool, dry place until further use in the 

extraction process. 
Extraction of Phytoconstituents by Maceration 

 

The dried and powdered plant materials of Neem leaves, Clove buds, and Garlic bulbs were subjected to 
maceration for the extraction of phytoconstituents. The extraction was carried out using ethanol (95%) as the 
solvent due to its efficiency in extracting a broad range of phytochemicals, including essential oils, phenolics, 

alkaloids, and flavonoids. 
 
 

 
Fig 16: Maceration 
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Procedure: 

 

1. Weighing of Plant Material: 

 

 Approximately 50 grams of each powdered plant material was weighed separately. 
 

2. Maceration: 

 

 Each sample was placed in a clean glass container. 
 

 500 mL of ethanol (95%) was added to each container (drug-to-solvent ratio of 1:10 w/v). 

 The containers were sealed tightly and kept at room temperature (25–30°C) for 72 hours with occasional stirring 

or shaking to ensure uniform mixing. 

3. Filtration: 

 

 After 72 hours, the macerated mixtures were filtered using Whatman No.1 filter paper. 

 The marc (residue) was re-macerated with a fresh solvent for another 24 hours to ensure complete extraction. 

4. Pooling and Concentration: 

 

 The filtrates were pooled and concentrated under reduced pressure using a rotary evaporator at 40–50°C to 
remove the ethanol. 
 
mangaldeep institute of pharmacy 

 The semi-solid extracts obtained were weighed, labeled, and stored in airtight containers at 4°C until further use 
in formulation. 
Aloe vera: 

 

 Aloe vera gel was extracted freshly by cutting mature leaves and scooping out the inner gel. The gel was 
homogenized and used directly in the formulation without solvent extraction. 
Eucalyptus: 

 

 Eucalyptus oil is taken. 
 

 

 

METHOD OF PREPARATION 

 

Step 1: Preparation of Carbopol Gel Base 

 

1. Disperse Carbopol 940 in a portion of distilled water (e.g., 1g in 90–100 mL water). 

 

2. Stir slowly using a mechanical stirrer or magnetic stirrer to avoid air entrapment. 
 

3. Let the dispersion stand for 1–2 hours to fully hydrate the Carbopol. 
 
Step 2: Prepare the Alcoholic Solution 

 

1. In a separate container, mix: 
 

 Denatured alcohol (60–70% v/v of total formulation) 

 Propylene glycol (e.g., 5%) 

 Methylparaben (0.1%) + Propylparaben (0.05%) – dissolve in alcohol for better solubility 

2. Add the herbal extracts: 

 

 Eucalyptus oil: 0.5–1% 

 Aloe vera gel or extract: 2–5% 
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 Clove extract: 0.5% 

 Garlic extract: 0.2% 

 Neem extract: 1% 
 

3. Mix thoroughly to ensure even distribution. 

 
Step 3: Combine Gel and Alcoholic Herbal Phase 

 

1. Slowly add the alcoholic herbal mixture into the hydrated Carbopol gel base with constant stirring. 

2. Stir gently to avoid bubble formation and ensure uniform mixing. 

 
Step 4: Adjust the pH 

 

1. Check the pH of the gel (typically acidic after mixing). 

 

2. Gradually add Triethanolamine (TEA) dropwise with stirring until the pH reaches 6.5–7. 

 
 
Step 5: Make Up Volume 

 

 Add distilled water q.s. (quantity sufficient) to reach the desired final volume (e.g., 100 mL or 1 L total). 
 Stir gently to homogenize. 

 
Step 6: Packaging 

 

 Transfer the final gel into suitable airtight containers or pump bottles. 
 
 Label with batch number, manufacture date, and expiry date. 
 

 
FORMULA FOR HAND SANITIZER GEL 

 

 

 

 

Sr no. 

 

 

INGREDIENTS 

Quantities 

F1 F2 

1. Deionized water 8.94 ml 8.34 ml 

2. Denatured alcohol 18.6 ml 18.6 ml 

3. Eucalyptus oil 0.30 ml 0.45 ml 

4. Extract of neem 0.30 ml 0.45 ml 

5. Extract of clove 0.15 ml 0.30 ml 

6. Aloe vera gel 0.30 ml 0.45 ml 

7. Extract of garlic 0.69 ml 0.69 ml 

8. Carbopol 940 0.21 gm. 0.21 gm. 
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9. Propylene glycol 0.15 ml 0.15 ml 

10. Tri ethanol amine 0.21 ml 0.21 ml 

11. Preservative (Methyl + Propyl Paraben) 0.15 gm. 0.15 gm. 

 

 

Total Weight 

 

 

30ml 

 

 

30ml 

 

 

Table 1: Formula for hand sanitizer gel 
 
 
EXPERIMENTAL WORK: 

Phytochemical tests for Eucalyptus oil: 

 

Sr. no. Test name Test for Observation Result 

1. Salkowski Test Terpenoids Reddish-brown 

ring at interface 

Positive 

2. Liebermann- 
Burchard Test 

Terpenoids Green to blue 
colour 

Positive 

3. Ferric Chloride Test Phenolic 

compounds 

Deep blue or 

green colour 

Positive 

4. Tannin Test Tannins White precipitate Positive 

5. Spot Test on Filter 
Paper 

Volatile oils Permanent translucent 
(greasy) spot 

Positive 

Table2 : Phytochemical tests for Eucalyptus oil 
 
Phytochemical tests for clove: 
 

Sr. no. Test name Test for Observation Result 

1. Salkowski Test Terpenoids Reddish-brown 
ring at interface 

Positive 

2. Liebermann- 

Burchard Test 

Terpenoids Green to blue 

colour 

Positive 

3. Shinoda Test Flavonoids Pink or red 
coloration 

Positive 
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4. Tannin Test Tannins Blue-black or 
white precipitate 

Positive 

 
 

5. Dragendorff’s Test Alkaloids Orange or 
reddish-brown 
precipitate 

Positive 

Table 3: Phytochemical tests for clove 
 
Phytochemical tests for Neem: 
 

Sr. no. Test name Test for Observation Result 

1. Salkowski Test Terpenoids Reddish-brown 
ring at interface 

Positive 

2. Liebermann- 

Burchard Test 

Terpenoids Green to blue 

colour 

Positive 

3. Ferric Chloride Test Phenolic 
compounds 

Deep blue or 
green colour 

Positive 

Table 4: Phytochemical tests for Neem 

 
Phytochemical tests for Garlic: 
 

Sr. no. Test name Test for Observation Result 

1. Salkowski Test Terpenoids Reddish-brown 
ring at interface 

Positive 

2. Sulfur Test (lead 
acetate) 

Organosulfur 
compounds 
(e.g., allicin) 

Brownish-black 
precipitate 

Positive 

3. Ferric Chloride Test Phenolic 
compounds 

Deep blue or 
green colour 

Positive 

Table 5: Phytochemical tests for Garlic 
 
EVALUATION OF GEL 

1. Physical appearance: 
 
The physical appearance of the formulation was checked visually. 
 
Colour: The color of the formulations was checked out against white & black backgrounds. 
 
Odour: The odour of the Hand sanitizer gels was checked by mixing a little amount of gel in water and by taking 

smell. 
Consistency: The consistency was checked by applying the Hand sanitizer gel on to the skin. Greasiness: The 
greasiness was assessed by the application on to the skin. 
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2. Determination of pH: 
 
The pH values of 1% aqueous solutions of the optimized Hand sanitizer gel was measured by pH meter. 

Fig 17: pH 
 
3. Spreadability: 
 
The spreadability of the Hand sanitizer gel formulations was determined by measuring the spreading diameter 

of 1 g of gel between two horizontal plates (20 cm x 20 cm) after one min. 
 
4. Irritancy test: 
 
Mark an area (1sq.cm) on the hand dorsal surface. The Hand sanitizer was applied to the specified area and time 
was noted. Irritancy, erythema, oedema, was checked if any for regular intervals up to 24 hrs and reported. 
5. Type of smear: 

 
After application of Hand sanitizer gel, the type of film or smear formed on the skin were checked. 
6. Washability: 
 
The washability of Hand sanitizer Gel is examined by washing the applied part with tap water. 
 
7. Phase separation: 

 
Visual observation: Turbidity or cloudiness in the Hand sanitizer gel solution can be a sign of phase separation 
checked at room temperature. 
8. Antimicrobial Test 
 
Agar well diffusion Test: 

Fig18: Before After 
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RESULT: 

 

Properties Observation 

Colour Light Green 

Odour Characteristic 

State Semi-solid 

Texture Smooth 

PH 6.23 

Homogenicity Good 

Appearance No change in appearance 

Removability Easily removable 

Irritancy test Non-irritant 

Phase separation Not seen 

Thermal stability Stable 

Type of smear Greasy 

Table 6: Evaluation of gel 
 
 

CONCLUSION 
 
The formulation and evaluation of the polyherbal hand sanitizer gel incorporating Nilgiri (Eucalyptus), Garlic, 
Lemongrass, Clove, and Aloe vera successfully demonstrated promising antimicrobial properties. The synergistic 
action of these herbal ingredients provided broad-spectrum antimicrobial activity against various pathogens, while 
Aloe vera contributed to skin hydration and soothing effects. The final gel formulation exhibited acceptable 
physicochemical characteristics such as optimal pH, viscosity, clarity, and spread ability, making it suitable for 
regular hand hygiene use. 
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Fig 19: Label of Formulation 
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