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Aloe vera has long been valued in traditional medicine for its soothing, anti-inflammatory, and healing properties. It is a succulent plant that 

stores water in its leaves, producing a gel widely used for therapeutic purposes. This gel has found applications in modern ophthalmic care, 

particularly in managing dry eye, supporting post-surgical healing, and relieving conditions like conjunctivitis. However, its use in medical 

treatments requires proper formulation and safety considerations. Aloe vera contains bioactive compounds, including anthraquinones, which 

are known for their antiviral, antibacterial, and potential anticancer effects. Although there are more than 300 species of aloe found across dry 

regions of Africa, Asia, Europe, and the Americas, only a few, especially Aloe barbadensis, are commercially important and widely used. 

Today, aloe vera is a natural ingredient frequently incorporated into cosmetic and healthcare products. This article briefly discusses the plant, 

its active components, mechanisms of action, and its clinical applications. 
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Introduction 

 

Aloe vera is a perennial, drought-resistant succulent plant 

widely distributed in tropical and semi-arid regions. It has 

been extensively used in traditional systems of medicine, 

including Siddha, Ayurveda, Unani, and Homeopathy, due to 

its therapeutic properties.[1] The global demand for aloe vera-

derived raw materials highlights its economic and medicinal 

significance. Historically, it was referred to by ancient 

Egyptians as the “plant of immortality,” reflecting its long-

standing value in health and healing practices. In 

contemporary medicine, aloe vera is frequently utilized in 

dermatology for the management of various skin 

conditions.[2] 

Prolonged exposure to ultraviolet (UV) radiation is known to 

cause significant damage to the skin, leading to loss of 

elasticity and premature aging. This occurs due to structural 

alterations in collagen and elastin fibers, which are essential 

for maintaining skin firmness and flexibility.[3] Enzymes, 

such as collagenase, belonging to the matrix 

metalloproteinase (MMP) family, contribute to the 

degradation of these proteins. Aloe vera has been widely 

recognized for its role in skincare formulations due to its anti-

inflammatory, soothing, and wound-healing properties.[4] 

The gel extracted from its leaves acts as an effective natural 

moisturizer, suitable for a wide range of skin types. 

In addition to dermatological applications, aloe vera is used 

both internally and externally in alternative medicine and 

first-aid treatments. Its pharmacological activity is associated 

with mechanisms such as modulation of cytokine networks 

and stabilization of oxidative stress levels. In ophthalmology, 

herbal formulations containing aloe vera have been explored 

for their potential benefits, particularly due to their relatively 

low incidence of adverse effects and good patient tolerance 

when administered as topical preparations such as eye 

drops.[5] 

COSMETIC APPLICATIONS OF ALOE VERA 

Aloe vera is a key ingredient in numerous cosmetic 

formulations owing to its rich composition of bioactive 

compounds. It contains amino acids, essential minerals 

(including calcium, magnesium, and sodium), vitamins, 

enzymes, and polysaccharides that contribute to its beneficial 

effects on skin health. Its major cosmetic applications are 

outlined below.[6] 

Pigmentation 
Hyperpigmentation results from excessive melanin 

production, often triggered by prolonged exposure to UV 
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radiation. This process is mediated by melanocytes, which 

increase melanin synthesis in response to UV light. Aloe vera 

has been reported to reduce hyperpigmentation and improve 

skin tone by modulating melanin production. 

Skin Eruptions 

Aloe vera demonstrates significant efficacy in the 

management of skin eruptions, burns, and wounds. Its 

antimicrobial (antibacterial and antifungal) properties, 

combined with its ability to promote cellular regeneration, 

make it a valuable agent in enhancing wound healing and 

preventing infection.[7] 

Scalp Care 

Aloe vera is also beneficial in the treatment of scalp 

disorders. It helps alleviate conditions such as dryness, 

irritation, eczema, and minor lesions. Additionally, it may 

provide relief from associated discomfort, including 

inflammation and itching. 

Blisters and Pruritus 

Aloe vera is effective in relieving itching (pruritus) and 

promoting the healing of blisters. It contains vitamins such 

as B-complex and vitamin C, which contribute to skin 

nourishment. Furthermore, it stimulates the synthesis of 

collagen and elastin, thereby supporting skin integrity and 

delaying signs of aging. 

Acne 
Aloe vera plays a role in acne management by reducing 

inflammation and enhancing immune response. It also aids in 

minimizing acne scars and may inhibit the development of 

new lesions due to its bioactive constituents. 

Skin Hydration and Protection 

Aloe vera improves microcirculation, facilitating enhanced 

delivery of nutrients and oxygen to skin cells. It is 

particularly effective in soothing sunburn and is commonly 

used in after-sun care products. As a natural moisturizer, aloe 

vera hydrates and softens the skin without leaving a greasy 

residue. It also forms a protective barrier on the skin surface, 

shielding it from environmental pollutants and irritants.[8] 

ALOE VERA IN OPHTHALMOLOGY 

Aloe vera has shown potential benefits in ophthalmic 

applications, particularly in relieving eye irritation and 

dryness. Its hydrating and anti-inflammatory properties help 

soothe ocular tissues. Extracts such as ethanol and ethyl 

acetate derivatives are being studied for use in eye drops to 

manage inflammation and disorders affecting external eye 

structures, including the cornea. 

 

 
Figure 1: Aloe vera in Ophthalmology 

Benefits 

 Anti-inflammatory effects: Reduce swelling and 

discomfort around the eyes.  

 Soothing properties: Provide relief for irritated eyes. 

 Antioxidant activity: Protect against oxidative stress 

and age-related ocular damage. 

 Corneal wound healing: Promote re-epithelialization 

and reduce inflammation.[9] 

Challenges and Therapeutic Potential 

 May help in managing dry eye symptoms.  

 Supports healing of corneal injuries, including chemical 

burns.  

 Potential role in diabetic keratopathy management.  

 Protects against oxidative stress-related eye disorders.[10]  

Ophthalmic Implants 

Hydrogels used in contact lenses are flexible, water-

absorbing materials that allow oxygen transmission to the 

cornea. These materials are composed of hydrophilic 

polymers with controlled cross-linking, enabling them to 

retain water and maintain softness. The degree of hydration 

can be adjusted by modifying polymer structure, making 

them suitable for ocular applications. Aloe vera-based 

components may enhance the biocompatibility and hydration 

properties of such materials.[11] 

ALOE VERA IN AYURVEDA 

In Ayurveda, aloe vera is considered to possess multiple 

tastes, including bitter and sweet, and has cooling effects on 

the body. It aids digestion, detoxification, and promotes 

healthy skin and hair. Compounds such as aloin contribute to 

its medicinal properties. Aloe vera is also used in 

combination with other herbal formulations to support 

reproductive health.[12] 

ANTI-CANCER PROPERTIES 

Aloe vera contains bioactive compounds such as 

anthraquinones and polysaccharides, which have shown 

potential anticancer properties. These compounds may help 

in reducing oxidative damage and supporting immune 

function. Additionally, aloe vera may assist in recovery 

during chemotherapy and radiotherapy by protecting healthy 

cells.[13] 

PHARMACOLOGICAL EFFECTS OF ALOE VERA 

 

 
Figure 2: Pharmacological effects of Aloe Vera 
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Wound Healing 

Aloe vera is well known for its role in wound healing. It helps 

keep the affected area moist, which supports proper healing. 

It also encourages the movement of epithelial cells to the 

wound site and helps in the formation of collagen. At the 

same time, it reduces inflammation, which further supports 

faster recovery of the damaged tissue.[14] 

Anti-Tumor Activity 

Some components present in aloe vera, particularly 

glycoproteins, are believed to have an effect on tumor 

growth. These compounds may help the body in removing 

harmful substances and reducing the impact of cancer-

causing agents. However, more research is needed to clearly 

understand and confirm these effects in clinical 

conditions.[15] 

Aloe Gel Composition 

Aloe vera gel mainly consists of water, making up about 99% 

of its content, and has a slightly acidic pH of around 4.5. It 

also contains glucomannan, a polysaccharide that plays an 

important role in retaining moisture. Because of this 

property, aloe vera gel is widely used in skincare and 

cosmetic products.[16,17] 

Skin and Mucous Membrane Applications 

Aloe vera has been commonly used for treating burns, 

wounds, and injuries affecting mucous membranes, such as 

oral ulcers. It is often applied directly to the skin for burn care 

and has shown better healing in some cases when compared 

to conventional treatments. It is also used in managing skin 

conditions like psoriasis, where it may help in reducing 

symptoms and improving the condition of the skin.[18-20] 

 
Discussion 

 

Previous studies have highlighted the therapeutic potential of 

aloe vera in dermatology and ophthalmology.[13] Research 

indicates its effectiveness in skin hydration, wound healing, 

and antimicrobial activity. Additionally, advancements in 

material science have explored its role in contact lens 

development and ocular drug delivery systems.11 However, 

further clinical studies are required to establish standardized 

formulations and confirm long-term safety. 

Aloe vera has long been recognized for its medicinal 

properties, and over time, its use has expanded into areas 

such as ophthalmology, dermatology, and cosmetology. 

While many studies report its beneficial effects, the results 

are not always consistent across different conditions and 

study designs. This suggests that although Aloe vera is 

promising, its clinical effectiveness still needs to be 

interpreted with some caution.[23] 

In ophthalmology, the use of Aloe vera is relatively recent 

when compared to its well-established role in skin care. 

Some experimental findings indicate that it may help reduce 

oxidative stress in corneal cells. Since oxidative damage is a 

key factor in the development of several eye disorders, this 

property could make Aloe vera useful in supporting ocular 

surface health. However, the evidence in this area is still 

limited and requires further validation.[24] 

On the other hand, Aloe vera has a much stronger and more 

established presence in dermatology. It has been used 

traditionally for managing wounds, burns, and various skin 

conditions. Research suggests that it can enhance wound 

healing by promoting fibroblast activity and increasing 

collagen production, which in turn supports faster tissue 

repair and better skin regeneration.[25] 

Apart from its healing properties, Aloe vera also contains 

antioxidants such as vitamins C and E. These compounds 

help protect the skin from damage caused by free radicals, 

which is one of the reasons it is commonly included in anti-

aging formulations. Some studies also indicate that it may 

improve skin texture by stimulating collagen synthesis over 

time. Even so, the extent of these benefits can vary, and more 

consistent clinical evidence would help in clearly 

establishing its effectiveness.[26] 

 

Conclusion 

 

Aloe vera is a versatile medicinal plant with wide 

applications in cosmetics, dermatology, and ophthalmology. 

Its soothing, anti-inflammatory, and healing properties make 

it a valuable natural therapeutic agent. Aloe vera extracts, 

including ethanol-based formulations, show potential for use 

in ophthalmic preparations such as eye drops. Its widespread 

use in healthcare, skincare, and pharmaceutical industries 

highlights its importance as a natural and effective bioactive 

ingredient. Further research is necessary to fully explore its 

clinical applications and ensure safe usage in ocular 

treatments. 
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