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ABSTRACT

Aloe vera, commonly referred to as the “plant of immortality,” has been extensively used in both traditional and contemporary medicine due to its wide range of
therapeutic benefits. The gel derived from Aloe barbadensis Miller contains a rich profile of bioactive compounds, including polysaccharides, antioxidants, and
essential vitamins, making it a valuable natural remedy. This review explores the multifaceted applications of Aloe vera gel, with a focus on its therapeutic,
dermatological, pharmaceutical, and industrial relevance. Emphasis is placed on current scientific evidence, safety considerations, and potential for future
innovations.
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Introduction

Aloe barbadensis Miller, a member of the Liliaceae family, has earned its place in the medical and wellness industries due to its diverse pharmacological
properties. Traditionally revered across cultures, its gel is now widely studied for applications in skin care, pharmaceuticals, functional foods, and more.
This paper offers a comprehensive review of Aloe vera gel's constituents, health benefits, and commercial applications, supported by scientific evidence.

Phytochemical Composition

Aloe vera gel contains more than 75 biologically active compounds. Key constituents include:
- Vitamins: A, C, E, B1, B2, B12, folic acid

- Enzymes: Amylase, lipase, catalase

- Minerals: Calcium, magnesium, zinc, chromium

- Sugars: Glucose, mannose, acemannan (a bioactive polysaccharide)

- Amino acids: Including all essential amino acids

- Others: Lignin, saponins, salicylic acid

Acemannan, a key polysaccharide, exhibits immunostimulatory, antiviral, and wound-healing properties.

Therapeutic Benefits

Wound Healing and Anti-inflammatory Activity

Aloe vera accelerates tissue repair by stimulating fibroblast activity and promoting collagen synthesis. Anti-inflammatory effects are mediated via
inhibition of prostaglandin E2 and cytokines like TNF-a.
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Antimicrobial Properties

The gel has demonstrated activity against a range of pathogens, including Staphylococcus aureus, Candida albicans, and Herpes simplex virus.
Antioxidant Effects

Aloe vera gel's polyphenols, flavonoids, and vitamins C and E combat oxidative stress, thus playing a protective role in aging and chronic diseases.
Gastrointestinal Health

Oral ingestion of Aloe vera supports gut health by reducing mucosal inflammation and promoting intestinal healing, beneficial in conditions such as IBS
and GERD.

Immunomodulation

Acemannan enhances immune response through macrophage activation and increased cytokine production.

Dermatological Applications

Moisturizing and Anti-aging

Aloe vera gel hydrates the skin, improves elasticity, and reduces wrinkles by stimulating fibroblasts and collagen production.
Treatment of Skin Disorders

Used in the management of acne, psoriasis, and eczema due to its soothing, antimicrobial, and anti-inflammatory effects.
Cosmetic Industry Use

Aloe vera is extensively used in moisturizers, sunscreens, cleansers, and anti-aging products, owing to its compatibility with all skin types and therapeutic
potential.

Pharmaceutical and Nutraceutical Applications

Drug Delivery Systems
Aloe vera-based hydrogels and nanoparticles are being developed for targeted delivery in transdermal and cancer therapy applications.
Functional Foods

It is included in health drinks and dietary supplements for its gut-healing and immune-supportive benefits. Aloe vera beverages are also used for
detoxification and nutritional supplementation.

Industrial and Agricultural Uses

Beyond healthcare, Aloe vera gel is utilized in food preservation, biodegradable packaging, and agriculture (as a biostimulant enhancing crop yield and
resilience).

Safety and Toxicological Considerations

The inner leaf gel is generally safe. However, the latex (from the outer rind) contains aloin, a laxative compound that may cause diarrhea, abdominal
cramps, or liver toxicity if consumed in high doses. Products should be standardized to eliminate aloin content before internal use.

Conclusion

Aloe vera gel offers a remarkable combination of therapeutic benefits and commercial value, thanks to its rich phytochemical profile. Its effectiveness in
treating skin ailments, boosting immunity, and enhancing gastrointestinal health has been validated by scientific studies. Continued exploration of its
pharmacokinetics, standardization methods, and delivery systems will unlock new possibilities in modern medicine and biotechnology.
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