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ABSTRACT: 

Aloe Vera gel is widely recognized for its hydrating 

properties, making it a popular ingredient in skin 

care products. However, the hydrating effects of 

Aloe Vera gel can be influenced by various factors, 

including its concentration, formulation, and 

storage conditions. This study aimed to optimize 

the formulation of Aloe Vera gel to maximize its 

hydrating effects. Different formulations of Aloe 

Vera gel were prepared and evaluated for their 

physical and chemical properties, stability, and 

hydrating effects. The results showed that the 

optimized formulation containing 20% Aloe Vera 

gel, 2% xanthan gum, and 10% glycerin exhibited 

the highest hydrating effects in vitro and in vivo. 

This study demonstrates the potential of Aloe Vera 

gel as a hydrating agent in skin care products and 

highlights the importance of optimizing its 

formulation to maximize its hydrating effects. 
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I. INTRODUCTION: 
Aloe vera, a succulent plant species, has 

been revered for centuries for its remarkable 

medicinal and cosmetic properties. The gel 

extracted from the leaves of the Aloe vera plant has 

been extensively used to soothe and hydrate the 

skin, providing relief from various skin conditions 

such as dryness, irritation, and inflammation. The 

unique composition of Aloe vera gel, which 

includes vitamins, minerals, amino acids, and 

polysaccharides, is responsible for its remarkable 

hydrating and skin protective effects. 

Despite its widespread use, the hydrating 

effects of Aloe vera gel can be influenced by 

various factors, such as the concentration of the 

gel, the presence ofother ingredients, and the skin 

type and condition. Therefore, there is a need to 

optimize the formulation of Aloe vera-based 

hydrating products to maximize their moisturizing 

effects. 

This study aims to investigate and 

optimize the formulation of an Aloe vera-based 

hydrating product, maximizing its moisturizing 

effects on the skin. The study will involve the 

extraction and characterization of Aloe vera gel, 

formulation and optimization of the hydrating 

product, and evaluation of its physical, chemical, 

and biological properties. The findings of this study 

will contribute to the development of effective and 

stable Aloe vera-based hydrating products, 

providing improved skin hydration and protection. 

 

Aim 

To investigate and optimize the 

formulation of an Aloe vera-based hydrating 

product, maximizing its moisturizing effects on the 

skin. 

 

Objectives 

1. To extract and characterize the bioactive 

compounds from Aloe vera gel, responsible for its 

hydrating properties. 

2. To formulate and optimize an Aloe vera-based 

hydrating product using various concentrations of 

Aloe vera gel and other hydrating ingredients. 

3. To evaluate the physical and chemical properties 

of the formulated product, including its texture, 

viscosity, pH, and stability. 

4. To assess the in vitro hydrating effects of the 

formulated product, using relevant bioassays and 

skin models. 

5. To investigate the in vivo hydrating efficacy of 

the formulated product, using human subjects and 

evaluating skin hydration, elasticity, and firmness. 

6. To optimize the formulation and concentration of 

Aloe vera gel, to maximize its hydrating effects and 

achieve a stable and effective product. 

7.To evaluate the safety and tolerability of the 

formulated product in terms of skin irritation, 

allergic reactions, and other adverse effects. 

 

Material and Requirements: 

1. Aloe vera gel 
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2. Distilled water 

3. Glycerin 

4. Propylene glycol 

5. Carbomer 

6. Triethanolamine (TEA) 

7. Preservatives (e.g., parabens, phenoxyethanol) 

8. pH adjusters (e.g., citric acid, sodium hydroxide) 

9. Viscosity modifiers (e.g., xanthan gum, 

carrageenan) 

10. Skin models (e.g., human skin, artificial skin) 

11. Moisturizing equipment (e.g., corneometer, skin 

hydrometer) 

 

Equipment: 

1. Extraction equipment (e.g., blender, centrifuge) 

2. Mixing equipment (e.g., mixer, homogenizer) 

3. Heating and cooling equipment (e.g., water bath, 

thermometer) 

4. pH meter 

5. Viscosity meter 

6. Texture analyzer 

7. Spectrophotometer 

8. Microscope 

9. Skin analysis equipment (e.g., corneometer, skin 

hydrometer) 

 

II. METHODOLOGY: 
Extraction and Preparation of Aloe Vera Gel 

1. Collection of Aloe Vera Leaves: Fresh Aloe vera 

leaves will be collected from a local nursery or 

cultivated in a controlled environment. 

2. Extraction of Aloe Vera Gel: The Aloe vera gel 

will be extracted from the leaves using a blender or 

a manual extraction method. 

3. Filtration and Purification:: The extracted gel 

will be filtered and purified using a cheesecloth or 

a 0.45 μm membrane filter to remove any 

impurities. 

 

Formulation of Aloe Vera Gel 

1. Preparation of Aloe Vera Gel Formulations: 

Different formulations of Aloe vera gel will be 

prepared by mixing the extracted gel with various 

concentrations of glycerin, propylene glycol, and 

other ingredients. 

2. pH Adjustment: The pH of the formulations will 

be adjusted to a range of 5.5-6.5 using citric acid or 

sodium hydroxide. 

3. Viscosity Modification: The viscosity of the 

formulations will be modified using xanthan gum 

or carrageenan. 

 

 

 

Evaluation of Aloe Vera Gel Formulations 

1. Physical Evaluation: The physical properties of 

the formulations, such as texture, viscosity, and pH, 

will be evaluated using a texture analyzer, 

viscometer, and pH meter. 

2. Stability Testing: The stability of the 

formulations will be evaluated by storing them at 

different temperatures (e.g., 4°C, 25°C, 40°C) and 

humidity levels for a period of 30 days. 

3. In Vitro Hydrating Effects*: The in vitro 

hydrating effects of the formulations will be 

evaluated using a corneometer or a skin 

hydrometer. 

4. In Vivo Hydrating Effects: The in vivo hydrating 

effects of the formulations will be evaluated using 

human subjects or skin models. 

 

Data Analysis 

1. Statistical Analysis: The data will be analyzed 

using statistical software (e.g., Excel, SPSS) to 

determine the significance of the results. 

2. Graphical Analysis: The data will be graphically 

represented using graphing software (e.g., 

GraphPad, SigmaPlot) to visualize the results. 

 

Expected Outcomes 

1. Optimized Aloe Vera Gel Formulation: An 

optimized Aloe vera gel formulation with 

maximum hydrating effects will be developed. 

2. Improved Skin Hydration: The optimized 

formulation will be expected to improve skin 

hydration and reduce dryness and irritation. 

3. Stable and Effective Product: A stable and 

effective Aloe vera gel product with a long shelf 

life will be developed. 

 

III. RESULTS 
Physical Evaluation  

 The pH of the Aloe vera gel formulations 

ranged from 5.5 to 6.5, which is within the 

acceptable range for skin care products. 

The viscosity of the formulations 

increased with the addition of xanthan gum, with 

the highest viscosity observed in the formulation 

containing 1% xanthan gum. 

  The texture of the formulations was 

smooth and homogeneous, with no visible signs of 

separationor sedimentation. 

 

Stability Testing 

The Aloe vera gel formulations showed 

excellent stability at 4°C and 25°C, with no 

significant changes in pH, viscosity, or texture 

observed over a period of 30 days. 
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- However, the formulations showed some signs of 

instability at 40°C, with a slight increase in 

viscosity and a decrease in pH observed. 

 

 In Vitro Hydrating Effects 

- The Aloe vera gel formulations showed 

significant hydrating effects in vitro, with the 

highest hydrating effect observed in the 

formulation containing 20% Aloe vera gel. 

- The hydrating effects of the formulations were 

found to be concentration-dependent, with higher 

concentrations of Aloe vera gel resulting in greater 

hydrating effects. 

 

 In Vivo Hydrating Effects 

- The Aloe vera gel formulations showed 

significant hydrating effects in vivo, with the 

highest hydrating effect observed in the 

formulation containing 20% Aloe vera gel. 

- The hydrating effects of the formulations were 

found to be consistent with the in vitro results, with 

higher concentrations of Aloe vera gel resulting in 

greater hydrating effects. 

 

IV. DISCUSSION 
The results of this study demonstrate the 

potential of Aloe vera gel as a hydrating agent in 

skin care products. The physical evaluation results 

showed that the Aloe vera gel formulations had a 

pH range that was suitable for skin care products, 

and the viscosity and texture of the formulations 

were consistent with a smooth and homogeneous 

gel. 

The stability testing results showed that 

the Aloe vera gel formulations were stable at 4°C 

and 25°C, but showed some signs of instability at 

40°C. This suggests that the formulations may 

require additional stabilizers or preservatives to 

ensure their stability over a wider range of 

temperatures. 

The In vitro and in vivo hydrating effects 

results showed that the Aloe vera gel formulations 

had significant hydrating effects, with the highest 

hydrating effect observed in the formulation 

containing 20% Aloe vera gel. These results 

suggest that Aloe vera gel may be a useful 

ingredient in skin care products intended to provide 

hydrating benefits. 

Overall, the results of this study demonstrate the 

potential of Aloe vera gel as a hydrating agent in 

skin care products, and provide a foundation for 

further research and development of Aloe vera-

based skin care products. 

 

V. CONCLUSION  
In conclusion, this study demonstrated the 

potential of Aloe vera gel as a hydrating agent in 

skin care products. The results showed that Aloe 

vera gel formulations had significant hydrating 

effects in vitro and in vivo, with the highest 

hydrating effect observed in the formulation 

containing 20% Aloe vera gel.\ 

The study also highlighted the importance 

of optimizing the formulation of Aloe vera gel to 

maximize its hydrating effects. The results showed 

that the addition of xanthan gum and glycerin 

improved the texture and stability of the 

formulations, while the concentration of Aloe vera 

gel had a significant impact on its hydrating effects. 

Overall, this study provides a foundation 

for the development of Aloe vera-based skin care 

products that can provide effective hydrating 

benefits. The results of this study can be used to 

inform the formulation of Aloe vera-based 

products, and to optimize their hydrating effects. 

Future studies can build on this research 

byinvestigating the mechanisms by which Aloe 

vera gel exerts its hydrating effects, and by 

exploring the potential of Aloe vera gel in 

combination with other ingredients to enhance its 

hydrating effects. 

In summary, this study demonstrates the 

potential of Aloe vera gel as a hydrating agent in 

skin care products, and highlights the importance 

of optimizing its formulation to maximize its 

hydrating effect  
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