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Abstract  

Aloe Vera is herb that grows all over the world. Aloe vera is one plant-animal variety that has 

multiple uses for humans. It has been used as an alternative treatment and as a corrective item for 

a long time. Because of its restorative, calming, and healing properties, it has been used to treat 

a wide range of therapeutic disorders, such as peptic ulcers, digestive issues, skin irritation, and 

other skin sores. Some of the plant's most noteworthy pharmacological characteristics were 

identified by a review of the literature. These included antivirals and antitumor, anxiolytic, hostile 

to maturing, hypoglycaemic, cytotoxic, antiulcer and ant diabetic, antibacterial, cell 

reinforcement, cardiovascular, wound healing, antioxidant, and antiseptic effects. Among the 

countless varieties of plants and animals is aloe Vera. It has been utilized extensively for a long 

time as both an issue and thing as well as a medication choice. Additionally, it has been discovered 

to be beneficial in the treatment of a number of parasitic and viral infections as well as dental 

disorders like periodontitis and gingivitis. There are still few uses for this plant in dentistry, despite 

the fact that people have long been aware of its various benefits. This survey emphasizes the 

remarkable significance of this common plant. 

 

Keywords - Skincare, aloe vera, pharmacological activities, chemical constituents, cosmetic, 

health and beauty. 

 

INTRODUCTION 

For thousands of years, aloe vera has been used for medicinal purposes in many cultures, including 

Greece, Egypt, India, Mexico, Japan, and China. Nefertiti and Cleopatra, two Egyptian monarchs, 

used it into their beauty regimens. Both Christopher Columbus and Alexander the Great used it to 

treat soldiers' wounds. The first recorded mention of aloe vera in English dates back to 1655, when 

John Good Yew translated Discords' medical work De Materia Medica. In the United States, it was 

used as a laxative in the early nineteenth century. But when it was successfully used to treat severe 

radiation dermatitis in the middle of the 1930s, its application underwent a dramatic change. .[1] 

Plant Anatomy of Aloe Vera 

Aloe vera features a unique anatomical structure that enables it to survive in dry environments and 

provides numerous health benefits. Here’s a closer look at its external structure: 

External Structure 

Leaves 

Features 

The leaves of aloe vera are thick and fleshy, adapted to store water efficiently. 
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Waxy Layer 

A protective, waxy coating covers the leaves, helping to minimize water loss through evaporation. 

This adaptation is vital for survival in arid climates. 

Configuration 

The leaves typically grow in a rosette formation and may have serrated edges, contributing to both 

their appearance and functionality. 

Stem 

Characteristics 

Aloe vera has a short and robust stem, often woody in texture. 

Role 

This sturdy stem supports the leaves and acts as a central support structure, providing stability and 

maintaining the overall integrity of the plant. 

Roots 

Type 

The roots are fibrous and extensive, spreading out widely. 

Function 

This fibrous root system allows the plant to effectively absorb water and nutrients from the soil. 

Their structure not only anchors the plant securely but also enhances its ability to gather 

resources.[2] 

 

Figure 1:  External Structure of Aloe Vera 

Internal Structure of Aloe Vera 

The internal anatomy of aloe vera is essential for its physiological functions and overall health. 

Here’s a comprehensive look at its internal structure: 

Epidermis 

Outer Layer 

The leaf's outermost layer, the epidermis, acts as a barrier for protection. It is typically covered by 

a thick, waxy cuticle that minimizes water loss, which is crucial for survival in dry environments. 

Trachoma’s 

The epidermis may also have trichomes, which are small hair-like structures that can reduce 

transpiration by creating a microenvironment that traps moisture and reduces airflow. 
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Mesophyll 

The inner tissue of the leaf, called mesophyll, is in charge of gas exchange and photosynthesis. It 

is separated into two separate layers. 

Palisade Mesophyll 

Location  

Just beneath the upper epidermis. 

Cell Structure 

Composed of tightly packed cylindrical cells rich in chloroplasts, maximizing light absorption. 

Function  

The primary site for photosynthesis, as it captures sunlight and converts it into chemical energy. 

Spongy Mesophyll 

Location 

Beneath the palisade layer and closer to the lower epidermis. 

Cell Structure 

Contains loosely arranged cells with large intercellular air spaces. 

Function 

Facilitates gas exchange (CO₂ and O₂) between the leaf and the environment. The air spaces allow 

for the diffusion of gases, essential for photosynthesis and respiration. 

Vascular Tissue 

Aloe Vera leaves have vascular bundles, which are integral for transporting water, nutrients, and 

sugars: 

Xylem 

Transports water and dissolved minerals from the roots to the leaves. In Aloe vera, the xylem cells 

are specialized to handle the high-water retention needs of the plant. 

Phloem 

transports the sugars that the leaves make during photosynthesis to other areas of the plant. Aloe 

vera's vascular bundle structure contributes to the fleshy leaves' effective transportation and 

support. 

Aloe Gel 

Storage Cells 

Within the mesophyll, there are specialized parenchyma cells that store a gel-like substance known 

as aloe gel. This gel is composed mainly of polysaccharides, particularly acemannan, which has 

various health benefits. 

Function  

The aloe gel serves as a water reservoir, allowing the plant to survive prolonged dry periods. It 

also contains bioactive compounds that contribute to the plant's medicinal properties. 

Stomata 

Location 

Primarily found on the underside of the leaves. 

Structure 

Stomata are small openings bordered by guard cells that regulate their opening and closing. 

Function 

Stomata facilitate gas exchange, allowing CO₂ to enter for photosynthesis and O₂ to exit. They 

can close to reduce water loss during hot, dry conditions. 
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Cellular Composition 

Parenchyma Cells 

The majority of the leaf's internal structure is composed of parenchyma cells, which have thin 

walls and large vacuoles for water storage. These cells play a crucial role in both photosynthesis 

and water retention. 

Sclerenchyma Cells 

These provide structural support, ensuring the leaf maintains its shape and integrity, especially 

important given the water-filled nature of the plant.[3,4] 

 

 

        Figure 2: Internal Structure of Aloe Vera 

Cuticle 

Waxy outer layer, preventing water loss. 

Epidermal Cells 

Protective layer, regulating water and gas exchange. 

Palisade Tissue 

Photosynthetic tissue, containing chloroplasts. 

Spongy Tissue 

Loosely packed cells, facilitating gas exchange. 

Vascular Bundles 

Transporting water, nutrients, and sugars. 

Leaf Structure of Aloe Vera 

The structure of aloe vera leaves is meticulously designed to enhance its functions and ensure 

survival in dry environments. Here’s an overview of its essential components: 

Cuticle  

[Waxy outer layer, preventing water loss] 

Overview 

The cuticle is a waxy outer layer that covers the leaf. 
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Purpose 

Its main role is to prevent water loss by reducing evaporation, allowing the plant to retain moisture 

even in arid conditions. 

Epidermal Cells 

Protective layer, regulating water and gas exchange: 

Overview 

These cells form a protective outer layer on the leaf surface. 

Purpose 

Epidermal cells regulate water and gas exchange, enabling the plant to conduct photosynthesis 

while minimizing water loss. 

Palisade Tissue 

Overview 

Located just beneath the epidermis, this layer is packed with chloroplasts. 

Purpose 

Palisade tissue is crucial for photosynthesis, as it captures sunlight and converts it into energy for 

the plant. 

Spongy Tissue 

Overview 

This layer consists of loosely arranged cells. 

Purpose 

Spongy tissue aids in gas exchange by allowing carbon dioxide and oxygen to circulate freely 

within the leaf, supporting the overall process of photosynthesis. 

Vascular Bundles 

Overview 

These bundles are part of the plant’s transportation system. 

Purpose 

Xylem and phloem, which are found in vascular bundles, carry sugars, nutrients, and water 

between the leaves and other plant parts, maintaining the plant's general health.[5] 

 

 

 

 

 

 

 

 

 

 

Figure 3:  Leaf of Aloe Vera 
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Root Structure of Aloe Vera 

The root structure of aloe vera is crucial for its growth and overall survival, optimized for effective 

water and nutrient absorption. Here’s an overview of its main components: 

Root Cap 

Protective layer, shielding the root tip. 

Meristematic Tissue 

Active growth zone, producing new cells. 

Endodermis 

Innermost layer, regulating nutrient uptake. 

Pericycle 

Outer layer, producing lateral roots. 

Root Cap 

Overview 

The root cap is a protective layer that covers the tip of the root. 

Function 

It shields the sensitive growing tip as it penetrates the soil, helping to prevent damage from 

external elements. 

Meristem tic Tissue 

Overview 

This tissue is located just behind the root cap and is responsible for active growth. 

Function 

The meristematic tissue generates new cells, facilitating root elongation and development. 

Endodermis 

Overview 

The endodermis is the innermost layer of the root structure. 

Function 

It regulates the absorption of nutrients and water, acting as a selective barrier that controls what 

enters the plant's vascular system. 

Pericycle 

Overview 

The pericycle is the outer layer that encircles the vascular tissue. 

Function 

It produces lateral roots, enhancing the root system's surface area and improving the plant’s 

capacity to absorb water and nutrients. [6,7] 

 

 

 

 

 

 

 

 

 

 

Figure 4: Root of Aloe Vera 
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Chemical Ingredients in Aloe Vera and Their Functions 

Aloe vera is abundant in various chemical components that enhance its therapeutic benefits. Below 

is an overview of significant vitamins found in aloe vera and their roles: 

Vitamins 

Vitamin A (Beta-Carotene) 

Functions 

Antioxidant 

Acts as a shield against oxidative damage by neutralizing free radicals in the body. 

Anti-inflammatory 

Contributes to reducing inflammation, which is beneficial for skin health and other tissues. 

Skin Health 

Promotes healthy skin by supporting cell turnover and maintaining skin integrity. 

Vitamin C (Ascorbic Acid) 

Functions 

Antioxidant 

 Protects cells from free radical damage, contributing to overall health. 

Boosts Immune System 

Enhances immune response, helping the body ward off infections more effectively. 

Collagen Production 

Essential for synthesizing collagen, which is vital for maintaining skin elasticity and facilitating 

wound healing. 

Vitamin E (Tocopherol) 

Functions: 

Antioxidant 

Protects cellular membranes from oxidative stress, supporting overall cellular health. 

Skin Protection 

Aids in protecting the skin from pollution and UV rays. 

Anti-aging 

Promotes skin hydration and suppleness, which lessens the appearance of wrinkles and fine lines. 

Therapeutic Benefits of Aloe Vera: 

The vitamins and other compounds present in aloe vera contribute to a range of health benefits, 

including: 

Anti-inflammatory 

Aloe vera is effective in reducing inflammation, making it useful for conditions like arthritis and 

skin irritations. 

Antioxidant 

Its antioxidant properties help prevent cellular damage, promoting overall well-being. 

Antimicrobial 

Aloe vera demonstrates antibacterial and antifungal properties that can assist in preventing 

infections. 

Immunomodulatory 

Certain components in aloe vera can help regulate immune responses, enhancing the body’s ability 

to fight off illnesses. 

Wound Healing 

Aloe vera accelerates tissue regeneration, aiding in the healing of cuts, burns, and other injuries. 
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Soothing and Moisturizing 

Its hydrating qualities make aloe vera effective for calming dry or irritated skin, helping to 

maintain moisture balance.[8] 

Polysaccharides 

Acemannan 

This is the most well-known polysaccharide in aloe vera. It possesses immunomodulatory 

properties, meaning it can help regulate the immune system. Acemannan promotes wound healing 

by enhancing fibroblast proliferation and collagen synthesis, making it beneficial for skin repair. 

It also has anti-inflammatory effects, helping to soothe irritated skin. 

Minerals 

Calcium 

Important for cellular functions and plays a role in skin cell renewal. 

Magnesium 

Supports skin hydration and has anti-inflammatory properties. 

Zinc 

Known for its role in wound healing, zinc also helps regulate oil production in the skin, making 

it beneficial for acne-prone skin. 

Potassium 

Essential for maintaining skin hydration and proper cellular function [9] 

Aloe Vera Preparation 

Selection of Mature Aloe Vera Leaves 

Choosing the Right Leaves 

It's important to select mature Aloe vera leaves, as they contain a richer concentration of 

beneficial compounds such as vitamins and polysaccharides. 

Harvesting the Leaves 

Use a sharp instrument to carefully cut the leaves from the base of the plant, focusing on those 

that appear thick and healthy. 

Cleaning 

Thorough Washing 

After harvesting, rinse the leaves under running water to eliminate any dirt, dust, or pesticide 

residues. Make sure to wash all surfaces thoroughly. 

Processing the Leaves 

Peeling the Outer Skin 

Gently peel away the green outer layer of the leaves to access the inner gel, using a knife while 

minimizing the loss of gel. 

Extracting the Inner Gel 

Use a spoon or similar tool to scoop out the clear, thick gel from within the leaves. 

Optional Aloin Removal 

Aloin, which is found just beneath the skin, can be bitter and cause digestive issues. Its removal 

can improve the gel’s taste and safety. [9] 

Gel Preparation 

Blending the Gel 

Place the extracted gel in a blender and blend until it reaches a smooth consistency. This helps to 

break it down for easier mixing.  

Mixing with Solvent 

Combine the gel with a solvent such as water or ethanol to help extract the active components.  
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Filtering the Mixture 

Use a fine strainer or cheesecloth to remove any solid particles, resulting in a smoother liquid 

extract. 

Optional Heating 

Heating the Mixture 

Applying gentle heat can enhance extraction and eliminate potential bacteria, but it should be done 

cautiously to preserve sensitive compounds.  

Separating Liquid from Solids 

Allow the mixture to cool after heating, then strain it again to ensure that all solids are removed.  

Concentrating the Extract 

Evaporate excess solvent to yield a more concentrated extract, using low heat or a vacuum 

evaporator as needed.  

Purification Steps 

Activated Carbon Treatment 

Introduce activated carbon to help adsorb impurities, further purifying the extract. 

Ultrafiltration 

Use a membrane to separate smaller molecules from larger ones, refining the extract and removing 

any remaining impurities, 

Pasteurization 

Heat the extract to a specific temperature to eliminate pathogens while retaining beneficial 

properties, ensuring the product’s safety. 

Finalizing the Product 

Incorporating Additional Ingredients 

If desired, mix in other beneficial components or formulations for specific applications (e.g., skin 

care). 

Adjusting pH and Viscosity 

It’s crucial to adjust the pH for stability and efficacy, and modify the viscosity to achieve the 

preferred texture. 

Adding Preservatives 

Include natural or synthetic preservatives to extend shelf life and prevent microbial growth. 

Quality Control 

Purity and Potency Testing 

Conduct analyses to confirm that the extract contains the expected levels of active ingredients and 

is free from contaminants. 

Contaminant Screening 

Test for heavy metals, pesticides, and microbial contamination to ensure safety and compliance 

with health standards.  

Stability Verification 

Perform stability tests to ensure that the product maintains its quality over time under various 

storage conditions. 

Packaging 

Filling Containers 

Transfer the final product into clean, sterilized containers suited for its intended use (e.g., 

cosmetic or dietary).  
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Labelling and Sealing 

Proper labels should include ingredients, usage instructions, and expiration dates. Seal the 

containers to maintain freshness.  

Storage Conditions  

Store the product in a cool, dry environment to preserve its quality and effectiveness. [10,11] 

Medical Applications of Aloe Vera 

Aloe vera is celebrated for its extensive medical benefits, particularly in the fields of dermatology, 

gastroenterology, and immunology. Here’s an in-depth look at its key uses in these areas. 

Dermatology 

Treatment of Psoriasis 

Aloe vera is effective in managing psoriasis, a long-term skin condition characterized by inflamed, 

flaky patches. Its benefits include: 

Decreasing Inflammation 

The plant's anti-inflammatory properties can help reduce the swelling and redness associated with 

psoriasis flare-ups. 

Hydration 

Aloe vera gel provides moisture, which is crucial in preventing dryness and cracking of the skin 

typical of this condition. 

Eczema Management 

For individuals with eczema, aloe vera offers significant relief by: 

Alleviating Discomfort:  

Its soothing effects can help calm itchiness and irritation caused by eczema. 

Supporting Healing:  

Aloe promotes skin regeneration, aiding in the recovery from eczema outbreaks. 

Acne Treatment 

Aloe vera is also popular in acne care due to its properties: 

Controlling Bacteria 

Its antibacterial effects can inhibit the growth of bacteria that contribute to acne, thereby reducing 

breakouts. 

Minimizing Scars 

The healing properties of aloe can help diminish the appearance of scars left by acne.[11] 

Gastroenterology 

Addressing Irritable Bowel Syndrome (IBS) 

Aloe vera can help manage symptoms of IBS, a common gastrointestinal disorder, through: 

Soothing the Gut 

 Its anti-inflammatory characteristics can ease discomfort and bloating in the digestive tract. 

Promoting Regularity 

Aloe vera has natural laxative properties that may help maintain regular bowel movements and 

relieve constipation. 

Support for Inflammatory Bowel Disease 

Conditions like Crohn’s disease and ulcerative colitis, classified as inflammatory bowel diseases 

(IBD), can benefit from aloe vera by: 

Protecting the Intestinal Lining 

Aloe vera helps shield the mucous membrane of the intestines, reducing inflammation and 

promoting overall gut health. 
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Relieving Symptoms 

It can alleviate symptoms like abdominal pain and diarrhoea, thus enhancing the quality of life for 

those with IBD. [12] 

Immunology 

Boosting Immune Function 

Aloe vera is recognized for its ability to strengthen the immune system: 

Antioxidant Effects 

Rich in vitamins and phytochemicals, aloe vera helps combat oxidative stress by neutralizing free 

radicals, supporting immune health. 

Modulating Inflammation 

Its anti-inflammatory properties may help regulate immune responses, benefiting individuals with 

autoimmune disorders. [12,13] 

Pharmacological actions 

Aloe Vera’s antitumor properties 

Aloe Vera’s capacity to obstruct the formation of microtubules, which are necessary for cell 

division and growth, is thought to be the source of its anti-tubular properties. This is accomplished 

by: 

Tubulin polymerization inhibition: Tubulin is bound to aloe-emodin and aloin, which stops it from 

polymerizing into microtubules. 

Disruption of microtubule dynamics: Cell cycle arrest is caused by aloe polysaccharides, which 

change microtubule stability. 

Interference with spindle formation: Aloe-emodin interferes with the formation of spindles, which 

prevents the segregation of chromosomes.  

Mechanisms 

 Anti-proliferative effects: Cancer cell proliferation is decreased when microtubule formation is 

inhibited.  

Apoptosis induction: Programmed cell death (apoptosis) is triggered by disrupted microtubule                                                                                                              

Anti-antigenic effects: Tumour angiogenesis is decreased by blocking the formation of 

microtubules.[13] 

Aloe Vera’s anti-ulcer properties 

Aloe Vera’s capacity to shield the stomach mucosa and lessen inflammation is thought to be the 

cause of its anti-ulcer properties. Important mechanisms: 

Mucosal protection: The protective layer that aloe polysaccharides and glycoproteins create 

shields the mucosa from pepsin and acid. 

Anti-inflammatory properties: Aloe-emodin, aloin, and vitamin C lessen oxidative stress and 

inflammation. 

Prostaglandin synthesis: Aloe vera improves mucosal Défense by stimulating prostaglandin 

synthesis. 

Aloe vera reduces the formation of gastric acid by inhibiting the secretion of gastric acid. 

Antioxidant activity: Aloe vera guards against oxidative damage by scavenging free radicals. 

Effects of pharmacology 

Protection of the stomach mucosa. 

Reduction of inflammation. 

The activity of antioxidants. 

Synthesis of prostaglandins. 
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Diminution of stomach acid. 

Mechanisms of action 

Inhibition of H+/K+ ATPase (proton pump). 

Reduction of TNF-α and IL-1β (inflammatory cytokines). 

enhancement of PGF2α and PGE2 (prostaglandins). [14] 

Antiviral Activity 

Aloe Vera’s bioactive compounds interact with viral components, host cells, and the immune 

system to prevent viral infection and replication, through: 

Inhibition of viral enzymes. 

Blocking viral attachment and entry. 

Activation of immune cells. 

Antioxidant activity 

This theory proposes that Aloe Vera’s compounds disrupt viral replication, transcription, and 

translation, ultimately reducing viral load and alleviating symptoms. 

Mechanism 

Inhibition of viral enzymes: Aloe-emodin, aloin, and other anthraquinones inhibit viral enzymes, 

such as: 

HIV-1 reverse transcriptase. 

Herpes simplex virus (HSV) DNA polymerase. 

Influenza virus neuraminidase. 

Blocking viral attachment and entry: Aloe vera's polysaccharides and glycoproteins prevent viral 

attachment to host cells. 

Activation of immune cells: Aloe vera stimulates macrophages, natural killer cells, and cytotoxic 

T-cells to combat viral infections. 

Antioxidant activity: Aloe vera's antioxidants neutralize reactive oxygen species (ROS), reducing 

oxidative stress and viral-induced damage. 

Aloe vera and burn healing 

Aloe vera gel helps soothe and heal minor skin irritations like burns, bruises, and scrapes. Research 

shows that aloe vera gel works better than some commercial products in treating burns, promoting 

healthier tissue growth and reducing infection. 

Aloe vera gel is great for healing minor skin irritations. Studies found it works better than some 

store-bought products in treating burns, helping skin grow back healthier and reducing infection. 

Researchers studied burns covering large areas of dogs' bodies and found that Aloe vera cream 

Healed burn damage 

Cleared bacterial infections (even in severe burns covering over 35% of the body) 

This study confirms Aloe vera cream's powerful antibacterial and anti-inflammatory properties in 

dogs. 

Further research showed that Aloe Vera’s antibacterial power comes from compounds called 

Anthraquinones, specifically aloin. Aloin easily enters cells, making it highly effective against 

bacteria. 

Aloe vera cream helped dogs recover from severe burns by Healing damaged skin, Fighting off 

infections 

This is due to Aloe Vera’s natural antibacterial compounds, especially aloin, which targets and 

eliminates bacteria.  [14, 15] 
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Aloe vera and AIDS 

Aloe vera contains Acemannan, which has anti-viral and immune-modulating properties. Studies 

show that a daily dose of at least 1200mg of Aloe Vera’s active ingredients significantly improves 

AIDS symptoms. It also helps heal internal wounds and burns caused by powerful medications 

Aloe Vera’s glucomannan stimulates fibroblasts, cells that repair damaged tissues. Mannose, a 

sugar in Aloe Vera, inhibits HIV-1. Research reveals that Aloe Vera boosts the immune system, 

particularly T4 helper cells. Acemannan enhances cellular metabolism, regulating nutrient flow 

and waste removal. In some AIDS patients, it protects the immune system from AZT's toxic side 

effects. Carrington Laboratories has isolated Acemannan, marketing it as "Carrisyn" for treating 

AIDS and feline leukaemia. 

Aloe vera and cancer 

Aloe Vera juice enables the body to heal from cancer and damage caused by radio and 

chemotherapy. It acts as a radiation protector, inhibiting testicular damage from gamma radiation 

and reducing cancer risk. Aloe vera contains anthraquinones, saccharides, vitamins E and C, zinc, 

enzymes, and acetyl salicylic acid. Acemannan, its major carbohydrate fraction, promotes wound 

healing, has antiviral and anticancer effects, and stimulates the immune system. 

Mucopolysaccharides (MPS), long-chain sugar molecules in Aloe vera, effectively treat AIDS and 

cancer. Clinical trials showed: 

70% symptom improvement in AIDS patients within 3-4 months 

81% symptom disappearance in AIDS patients taking 20 ounces of Aloe Vera juice daily 

Aloe Vera’s mucopolysaccharides, emodin, and lectins fight cancer. Mucopolysaccharides 

stimulate macrophages, releasing cytokines, preventing malignant neoplasms. 

Studies demonstrate Aloe Vera’s anticancer effects: 

Emodin inhibits cell proliferation and induces apoptosis in liver cancer cell 

Acemannan stimulates cytokine production in mouse macrophages 

Aloe ride, a polysaccharide, is a potent immunostimulatory  

Diabetes use of Aloe vera 

Type II diabetes is a leading global health threat. Diabetics often have impaired antioxidant 

defences, with lower levels of vitamins C and E and reduced antioxidant enzyme activity. 

Fortunately, aloe plant polysaccharides have been found to: 

Regulate blood sugar 

Stimulate antioxidant production 

Lower cholesterol 

Reduce glucose and triglyceride levels in diabetic patients. 

Aloe polysaccharides also enhance immune cell function, eliminate toxins, and improve nutrient 

absorption. Aloe vera juice: 

Maintains blood sugar balance 

Enhances digestive function 

Additionally, aloe vera may: 

Enhance insulin's effectiveness 

Aid in wound healing, minor skin infections, and sebaceous cysts 

Support treatment of diabetes and elevated blood lipids 

Studies demonstrate aloe Vera’s potential for: 

Glycaemic control in diabetic patients 

lowering hyperlipidaemia patients' blood lipid levels. 
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Research by Ghannam N et al. identified a hypoglycaemic agent in aloe that lowers blood glucose 

through unknown mechanisms. Other studies have shown decreased fasting blood sugar in 

diabetic patients. [16,17] 

Aloe vera and cosmetics 

Aloe vera and its gel, particularly aloin, are valued for their skin benefits, including: 

Treating pimples 

Soothing and moisturizing dry skin 

Preventing flaky scalp and skin in harsh weather 

Suitable for oily skin as a moisturizer 

Aloe vera enhances skin health by: 

Improving hydration 

Removing dead skin cells 

Penetrating deeply to deliver beneficial substances 

Aloe vera sugars are also used in moisturizing preparations, and when combined with essential 

oils, create effective: 

Skin smoothening moisturizers 

Sun block lotions 

Beauty products 

Maharishi Ayurveda recommends Aloe vera for various skin issues due to its soothing and cooling 

properties. 

Aloe vera is utilized in more than 95% of valued extracts globally due to its adaptability, making 

it an essential component of dermatological and cosmetic goods.[18] 

Aloe vera and Additional use 

Aloin A and B, anthraquinone glycosides found in aloe latex, are strong laxatives. According to 

research, these substances are what give latex and aloe juice their laxative properties. 

A study by Odes HS and Madar Z evaluated a laxative preparation combining celandine, aloe vera, 

and phylum for chronic constipation. The results confirmed its effectiveness. 

The anthraquinones and arthrons in aloe latex work by: 

Increasing colonic peristalsis 

Enhancing intestinal water content 

Reducing liquid absorption in the colon 

This leads to more frequent, softer stools. 

In another study, Miller et al. compared aloe vera cream and pentoxifylline in treating frostbite in 

rabbits. All treatment groups showed significant tissue survival improvement. 

Additionally, aloe vera has demonstrated potential in reducing ulcerative colitis. Herbal remedies 

like aloe gel, liquorice, and capsicum have been traditionally used to prevent and treat peptic 

ulcers, with documented clinical efficacy. [19] 

Classification of Aloe Vera Uses 

Aloe vera is renowned for its multifaceted benefits, particularly in the cosmetic industry. Below is 

a detailed explanation of its various uses, categorized into cosmetic, pharmaceutical, medical, and 

other applications. 

Cosmetic Uses 

Skin Care 

Moisturizers 

Aloe vera gel is a natural humectant, meaning it helps retain moisture in the skin. Its lightweight 

texture allows for easy absorption, Consequently, it is appropriate for all skin types, particularly 
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combination and oily skin. It keeps the skin hydrated without blocking pores, which contributes 

to a healthy complexion. 

Anti-aging Creams 

The antioxidant properties of aloe vera, particularly due to vitamins C and E, combat oxidative 

stress, which can lead to premature aging. Aloe vera promotes collagen production, enhancing 

skin elasticity and reducing the appearance of fine lines and wrinkles.  

Acne Treatments 

Aloe vera contains salicylic acid, which is known for its antibacterial and anti-inflammatory 

properties. It helps reduce acne by unclogging pores, soothing inflamed skin, and preventing future 

breakouts. Its natural healing properties also aid in fading acne scars. 

Sunburn Relief 

Aloe vera gel is widely used to soothe sunburned skin due to its cooling effect. It provides relief 

from pain and redness while promoting healing and reducing inflammation. Its ability to hydrate 

the skin also helps restore moisture lost due to sun exposure.[20] 

Hair Care 

Shampoos 

Aloe vera is commonly included in shampoos for its moisturizing properties, which help combat 

dryness and flakiness of the scalp. It can help remove product buildup and maintain a healthy pH 

balance, contributing to overall scalp health. 

Conditioners 

In conditioners, aloe vera acts as a natural emollient, enhancing hair's moisture content and making 

it more manageable. It helps detangle hair, reduce frizz, and add shine, making it especially 

beneficial for dry or curly hair types. 

Hair Masks 

Aloe vera hair masks deliver intensive moisture and nutrients to the hair shaft. They can help repair 

damaged hair, strengthen it from the roots, and promote softness and shine. Regular use can also 

prevent breakage and split ends. 

Hair Growth Promoters  

It is thought that aloe vera might encourage hair development by stimulating hair follicles and 

improving blood flow to the scalp. A healthier environment for hair growth is created by its anti-

inflammatory qualities, which also lessen scalp irritation.[21] 

Oral Care 

Toothpaste 

Aloe vera is increasingly being incorporated into toothpaste formulations due to its antibacterial 

properties, which help combat harmful bacteria in the mouth. It aids in preventing cavities and 

promoting overall oral health. 

Mouthwash 

Aloe vera-based mouthwashes can soothe gum irritation and inflammation, providing relief for 

conditions like gingivitis. Its natural ingredients help promote fresh breath and reduce plaque 

build-up. 

Gum Soothing Gels 

Aloe vera gel can be applied directly to irritated gums to provide immediate relief from pain and 

inflammation. Its soothing properties help accelerate the healing process of oral tissues, making 

it beneficial for post-dental procedures.[22] 

 



 International Journal of Pharmacy and Herbal Technology                                                              Vol.2, Issue 4 

 

  2592                                www.ijprdjornal.com 
 

Pharmaceutical Applications of Aloe Vera 

A highly valued plant with therapeutic qualities, aloe vera is widely used in both conventional and 

alternative medicine. Numerous active ingredients, such as vitamins, minerals, amino acids, and 

polysaccharides, contribute to its therapeutic uses. Here is a thorough rundown of its main 

medicinal applications. 

Wound Healing and Skin Care 

Topical Application 

Aloe vera gel is well-known for its wound-healing properties and is commonly used in creams, 

gels, and ointments. It promotes healing of burns, cuts, and other wounds by stimulating fibroblast 

activity (cells that play a key role in wound healing) and collagen production. 

Mechanisms of Healing 

Compounds in Aloe vera, like Acemannan (a polysaccharide), contribute to healing by enhancing 

the migration and proliferation of cells involved in wound repair, as well as reducing inflammation 

and inhibiting bacterial growth at the wound site. 

Burn and Radiation Wounds 

In pharmaceuticals, Aloe vera is used to develop formulations for treating radiation burns, as well 

as first and second-degree burns. Aloe vera-based gels reduce pain and expedite healing, making 

them a standard component in burn care.  [23] 

Anti-Inflammatory Applications 

C-glucosyl chromate, one of the anti-inflammatory substances found in aloe vera, has been 

demonstrated to block the cyclooxygenase (COX) pathway, hence lowering the synthesis of pro-

inflammatory prostaglandins. 

Pharmaceutical Use 

Aloe vera extracts are used in oral formulations for conditions associated with inflammation, such 

as arthritis and inflammatory bowel diseases. Topical creams for joint pain and skin inflammation 

also utilize Aloe vera to reduce inflammation and swelling. 

Gastrointestinal Inflammation  

Aloe vera has a soothing effect on the digestive system and can be used to treat inflammatory 

gastrointestinal disorders like colitis. Its anti-inflammatory effects can reduce discomfort and 

improve gut health. 

Antimicrobial and Antiviral Applications 

Antimicrobial Properties 

Aloe vera contains anthraquinones, saponins, and sulphur compounds, which exhibit antimicrobial 

effects against bacteria, fungi, and viruses. These compounds make Aloe vera useful for 

developing antiseptic solutions and topical preparations for skin infections. 

Viral Infections 

Aloe vera extracts may inhibit the replication of certain viruses, making it a candidate for antiviral 

pharmaceuticals. However, more research is required to fully confirm and optimize these effects. 

Dental Applications 

dental products like toothpaste and mouthwash due to its ability to inhibit oral bacteria and reduce 

plaque formation. Additionally, it may help with gum diseases by reducing inflammation and 

promoting healing of the gingiva. [24] 

 

 

 

 



Review on Use of Aloe Vera in Cosmetic Science World                                               Pranjali Bhingare et al. 

 

 

  2593                                www.ijprdjornal.com 

Immunomodulatory Effects 

Acemannan 

One of Aloe Vera’s most studied polysaccharides, has been shown to enhance immune response 

stimulating macrophage activity and promoting cytokine production. This helps the immune 

system better respond to infections and other threats. 

Cancer Adjuvant Therapy 

Aloe Vera’s immune-stimulating properties have led to its use as a complementary treatment in 

cancer care. By supporting immune function, it may help the body to better cope with the stress 

of conventional treatments like chemotherapy. 

Development of Immunomodulatory Drugs  

Aloe vera extracts are being investigated for developing immunomodulatory drugs that could help 

in managing autoimmune diseases and other conditions where immune function is compromised. 

Anti-Cancer Applications 

Tumour Growth Inhibition 

Aloe vera contains compounds such as emodin and aloin, which may inhibit the growth of cancer 

cells. Studies indicate that these compounds may help slow tumour growth by inducing apoptosis 

(programmed cell death) and interfering with cell cycle progression in some types of cancer. 

Combination with Chemotherapy 

Aloe vera may improve the effectiveness of some chemotherapy medications or lessen their 

negative effects, according to some early study. This application is still in the research stage, 

though, and more clinical data is needed. 

Laxative and Digestive Applications 

Laxative Effects 

Aloe vera latex, derived from the inner leaf, contains anthraquinones, specifically aloin and aloe-

emodin, which have strong laxative properties. It stimulates the bowel and is used in treating 

constipation. 

Irritable Bowel Syndrome (IBS) 

Some gel may soothe the digestive tract and help in the management of IBS symptoms, as it may 

reduce inflammation and improve mucosal healing. 

Pharmaceutical Formulations 

Aloe vera is incorporated into pharmaceutical formulations as a natural laxative, but because of 

its potency, dosage control is essential to avoid side effects like cramps or dehydration. [25,26] 

Anti-Oxidant Properties 

Free Radical Scavenging 

Antioxidants including vitamins A, C, and E, as well as enzymes like catalase and superoxide 

dismutase, are found in aloe vera and can counteract free radicals and lessen oxidative stress. 

Applications in Preventative Health 

Antioxidant effects are beneficial in preventing cellular damage, which is linked to chronic 

diseases like heart disease, diabetes, and even some cancers. Aloe vera extracts may be used in 

formulations aimed at supporting cellular health. 

Cosmetic and Skin Health  

Due to its antioxidant properties, Aloe vera is commonly added to skincare products to protect 

the skin from environmental damage, slow down the aging process, and promote skin repair.[27] 
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Dermatological Applications 

Acne Treatment 

Aloe Vera’s antibacterial it effective for acne treatment. It soothes the skin, reduces redness, and 

inhibits the bacteria that contribute to acne formation. 

Psoriasis and Eczema 

Aloe vera is often used in creams and ointments for managing psoriasis and eczema. It helps by 

hydrating the skin, reducing itchiness, and alleviating inflammation. 

Skin Moisturization: Aloe vera gel is widely used in moisturizers due to its ability to retain 

moisture in the skin and penetrate deeper layers, making it a valuable ingredient in hydrating and 

rejuvenating formulations.[28] 

Anti-Diabetic Effects 

Blood Glucose Regulation 

Aloe Vera gel may help in regulating blood glucose levels. Some studies have shown it to have 

hypoglycaemic effects, which could be beneficial for people with type 2 diabetes. Compounds like 

Acemannan and anthraquinones may improve insulin sensitivity and promote glucose metabolism. 

Pharmaceutical Preparations  

Aloe vera extracts are sometimes included in dietary supplements aimed at controlling blood sugar 

levels, though more research is necessary to fully establish its effectiveness and optimal dosing 

for diabetes management.[29] 

Anti-Ulcer and Gastro protective Effects 

Gastro protective Properties 

It has been demonstrated that aloe vera gel protects the stomach mucosa and may aid in ulcer 

treatment. It is thought to promote mucosal healing and lessen the production of stomach acid. 

Pharmaceutical Applications 

Aloe Vera gel is used in the development of treatments for gastric ulcers, gastritis, and other 

gastrointestinal disorders where protection and healing of the mucosal lining are desired.[30] 

Aloe Vera plant preparation that is sold                                                               

Aloe vera preparation, made by a few well-known brands, helps to preserve our skin from harm 

and takes care of it by smoothing, cleaning, and other functions.  [31] 

 

Figure 5:  Marketed Product of Aloe Vera 
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CONCLUSION 

Aloe vera stands out as a remarkable natural ingredient with a rich history of use in both traditional 

and modern medicine. Its diverse applications in cosmetic science are well-supported by extensive 

pharmacological research, highlighting its effectiveness in skincare, hair care, and oral hygiene. 

The plant's unique chemical constituents, including vitamins, polysaccharides, and enzymes, 

contribute to its soothing, healing, and restorative properties. 

Moreover, aloe Vera’s potential extends beyond cosmetics, showing promise in medical 

applications such as wound healing, anti-inflammatory treatments, and even as an adjunct in 

managing conditions like diabetes and cancer. Despite its long-standing presence in various 

cultures, the exploration of its uses, particularly in dentistry, remains limited and warrants further 

investigation. 

As consumer interest in natural and holistic beauty products continues to grow, the incorporation 

of aloe vera into cosmetic formulations is likely to increase, cementing its place as a staple in the 

industry. Continued research will not only enhance our understanding of aloe Vera’s benefits but 

also expand its applications, making it an invaluable asset in health and beauty 
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