£ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 2, June 2025 Impact Factor: 7.67
Formulation Development and Evaluation of Gel

Base Face Serum of Alum, Coconut Oil & Vitamin E

Dr. Aher N.B'., Sakshi Santosh Pagare’, Ingale Kaveri Kishor’, Divate Rugveda Prakash*
! Assistant Professor, Department of Pharmacy
>34Student, Department of Pharmacy
Ashvin College of Pharmacy Manchi Hill, Ashwi Bk, Maharashtra, India

Abstract: Artificial Intelligence (Al) is increasingly The present study focuses on the formulation and
evaluation of a gel-based face serum utilizing natural and skin-friendly ingredients—alum, coconut oil,
and vitamin E. The objective was to create a lightweight, non-greasy, and effective skincare product that
offers multiple benefits, including astringent action, moisturization, and antioxidant protection. A gel
base was prepared using Carbopol 940 and triethanolamine, into which the active ingredients were
incorporated in carefully optimized concentrations. The final formulation was evaluated for
physicochemical parameters such as pH, viscosity, spreadability, stability, and skin irritation potential.
The results indicated that the serum exhibited ideal pH (close to skin pH), good consistency, excellent
spreadability, and no adverse skin reactions. The product remained stable under varying storage
conditions, with no phase separation or discoloration observed over a three-month period. Based on the
findings, the developed face serum can be considered a promising candidate for safe and effective daily
skincare, combining the benefits of natural ingredients in a convenient gel format.
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I. INTRODUCTION
In recent years, there has been a noticeable shift in consumer preference towards skincare products that are not only
effective but also natural, safe, and free from harsh chemicals. With increasing awareness of the potential side effects of
synthetic ingredients, the cosmetic and pharmaceutical industries are now turning to time-tested natural remedies for
skin health. Among these, alum, coconut oil, and vitamin E have garnered significant attention for their therapeutic and
cosmetic properties. The present study aims to combine the benefits of these three ingredients in a gel-based serum
formulation, offering a multi-functional skincare solution tailored for modern users seeking simplicity and efficacy.
Alum (Potassium Aluminum Sulfate) is a naturally occurring mineral widely used in traditional medicine systems like
Ayurveda and Unani. Known for its powerful astringent, antibacterial, and skin-tightening properties, alum plays a
crucial role in treating acne, oily skin, and minor wounds. In topical skincare, it is especially effective in minimizing
pores, reducing excess sebum, and preventing bacterial proliferation—features essential for maintaining clear and
healthy skin. Despite its long-standing use, its inclusion in gel-based cosmetic formulations is relatively underexplored,
which this study seeks to address.
Coconut oil (Cocos nucifera) is another natural component deeply embedded in traditional wellness practices. Rich in
medium-chain fatty acids, particularly lauric acid, coconut oil offers emollient, anti-inflammatory, and antimicrobial
benefits. It not only moisturizes the skin but also serves as an excellent carrier for fat-soluble vitamins and antioxidants.
In the formulation, coconut oil enhances skin softness, helps lock in hydration, and aids the delivery of other actives
like vitamin E. Its lightweight texture and biocompatibility make it ideal for facial use, especially when balanced in a
non-greasy gel matrix.
Vitamin E (Tocopherol) is a well-known antioxidant that protects skin cells from oxidative stress caused by
environmental pollutants and UV radiation. As a fat-soluble vitamin, it stabilizes cell membranes, promotes healing,
and improves skin elasticity. Additionally, it acts as a preservative in cosmetic formulations by reducing oxidation and
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extending product shelf life. When combined with alum and coconut oil in a gel format, vitamin E enhances the overall
effectiveness of the serum by contributing to anti-aging, moisturizing, and skin regeneration.

The formulation approach adopted in this study utilizes Carbopol 940 as a gelling agent and Triethanolamine (TEA) for
pH adjustment to ensure compatibility with facial skin, which typically ranges between pH 4.5 and 6.0. The serum is
designed to be non-greasy, quickly absorbable, and suitable for all skin types. By incorporating natural active
ingredients into a scientifically engineered gel base, the study attempts to bridge traditional wisdom with modern
cosmetic technology. The ultimate goal is to provide a cost-effective, safe, and accessible skincare solution.

The evaluation parameters include an extensive analysis of physical appearance, pH, viscosity, spreadability, stability
under various conditions, and preliminary skin irritation testing. These assessments ensure that the formulation is not
only functionally sound but also cosmetically elegant and user-friendly. Stability studies, in particular, help predict the
shelf-life of the product, while spreadability and viscosity influence the sensory appeal and consumer acceptance.

In conclusion, the development of a gel-based face serum containing alum, coconut oil, and vitamin E aligns with
current trends in skincare that favor multifunctional, natural, and eco-friendly formulations. This research project
explores the feasibility and performance of such a product through a structured scientific approach, paving the way for
further innovations in herbal and natural cosmetology. It reflects a holistic understanding of ingredient synergy,
formulation science, and user safety—crucial aspects for successful skincare product development.

PROBLEM STATEMENT

The rising consumer preference for natural and skin-friendly cosmetic products has triggered an increased focus on
herbal and organically derived ingredients in dermatological formulations. In recent years, face serums have emerged as
a significant product category due to their lightweight texture, concentrated active ingredients, and ability to address
targeted skin concerns such as dryness, pigmentation, and premature aging. However, many commercially available
serums still rely on synthetic preservatives, artificial fragrances, and chemical stabilizers, which can potentially harm
sensitive skin or lead to long-term side effects. To address this concern, the present study focuses on the development of
a gel-based face serum that utilizes three naturally beneficial ingredients—Alum (Potassium Aluminum Sulfate),
Coconut Oil, and Vitamin E. Alum is well-known for its astringent and antibacterial properties and is traditionally used
in Ayurveda and Unani medicine for skin tightening and acne treatment. Coconut oil acts as a natural emollient,
providing deep moisturization and anti-inflammatory effects, while Vitamin E serves as a powerful antioxidant that
promotes skin regeneration and protection from oxidative stress. The combination of these three ingredients in a gel-
based format aims to deliver a stable, non-greasy, and easy-to-apply product with multiple skincare benefits. This
formulation also seeks to overcome common issues associated with oil-based serums, such as poor absorption and
stickiness, by using Carbopol 940 as a gelling agent and triethanolamine for pH adjustment to achieve a skin-compatible
consistency. Through systematic evaluation based on physical appearance, viscosity, pH, spreadability, stability, and
safety tests, this research aims to establish a scientifically validated, effective, and natural alternative in the skincare
segment.

OBJECTIVE

To formulate a stable gel-based face serum using natural ingredients such as Alum, Coconut Oil, and Vitamin E.

To evaluate the physicochemical properties of the formulated serum, including pH, viscosity, spreadability, and
stability.

To assess the compatibility and effectiveness of each active ingredient in improving skin texture, hydration, and
antimicrobial protection.

To ensure skin safety and acceptability of the product through preliminary irritation (patch) tests.

To compare the performance of the natural serum with conventional cosmetic products and highlight its potential
advantages.
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II. LITERATURE SURVEY
1. Title: “Formulation and Evaluation of Herbal Gel Containing Aloe Vera and Vitamin E”
Journal: International Journal of Pharmaceutical Sciences Review and Research, 2017
This study focused on the formulation of a herbal gel using Aloe Vera and Vitamin E, both known for their
moisturizing and antioxidant properties. The gel was evaluated for physical characteristics such as spreadability, pH,
viscosity, and stability. Results indicated that Vitamin E significantly improved skin texture and protected against
oxidative stress. The study confirmed that herbal gels can be both effective and non-irritating. It also highlighted the
importance of pH adjustment for better skin compatibility. This research supports the idea of using Vitamin E in natural
cosmetic formulations.

Title: “Antibacterial and Astringent Properties of Alum: A Review”

Journal: Journal of Ayurveda and Integrative Medicine, 2015

This paper provides a comprehensive review of Alum’s (Potassium Aluminum Sulfate) historical and pharmacological
uses. Alum exhibits strong antibacterial, antiseptic, and astringent properties, making it highly suitable for cosmetic
applications. It has been widely used in Ayurveda for wound healing, acne treatment, and oil control. The review also
discusses how Alum helps tighten skin and minimize pores. This supports its inclusion in facial serum formulations,
particularly for oily or acne-prone skin types.

Title: “Coconut Oil and Its Dermatological Applications”

Journal: International Journal of Molecular Sciences, 2018

This review outlines the multifunctional benefits of Coconut Oil in dermatology. Rich in medium-chain fatty acids like
lauric acid, it provides antimicrobial and moisturizing effects. The study demonstrates that Coconut Oil can
significantly improve skin hydration and barrier function, making it a preferred base in topical preparations. It is
especially effective for treating dry, flaky, or inflamed skin. The paper further supports the role of Coconut Oil as a safe
and natural emollient in cosmetic formulations.

Title: “Formulation and Evaluation of Antioxidant Rich Face Serum Containing Natural Oils”

Journal: Asian Journal of Pharmaceutical and Clinical Research, 2019

This paper focused on creating a face serum using various natural oils, including Vitamin E-rich extracts. The
formulation was tested for pH, viscosity, and antioxidant potential. The study showed that incorporating antioxidants
into skincare can slow signs of aging, improve skin tone, and reduce UV damage. It concluded that natural serums can
match or outperform synthetic ones in safety and performance. The findings validate the inclusion of Vitamin E in
serum to enhance shelf life and skin protection.

Title: “Evaluation of Herbal Gel Formulations for Topical Delivery of Natural Actives”

Journal: Journal of Drug Delivery and Therapeutics, 2020

This study evaluated various gel formulations loaded with natural actives like turmeric, Aloe Vera, and Coconut
derivatives. The gels were analyzed for physical appearance, stability, pH, and user acceptability. The paper highlighted
that gels are ideal carriers due to their non-greasy nature, ease of application, and enhanced penetration. It was also
noted that natural formulations are more biocompatible and reduce the risk of allergic reactions. The research supports
the use of gel as a base in cosmetic products like face serums.
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PROPOSED SYSTEM

Start

Raw Materials Procurement
Carbopol 940 + Distilled Water hydration
Add Giycerin
Preparation of Active Phase
Alum powder + Coconut Oil + VitaminE|
mixing & heating
Mixing of Gel Base and Active Phase
Combining of Optional Ingredients
« Coloring agents
« Fragrance (optional)
Final Mixing and Homogenization
Amber glass containers

Evaluation & Testing
* Physical Appearance
« pH Measurement
« Viscosity Testing
« Spreadability
* Stability Study

* Washability & Skin Feel Test|
« Irritation Test (Patch test)

Fig.1 System Architecture
The proposed system involves the formulation, preparation, and evaluation of a gel-based face serum that combines the
beneficial properties of Alum, Coconut Oil, and Vitamin E. The working is categorized into multiple systematic steps to
ensure consistency, safety, and effectiveness of the product.
1. Selection and Procurement of Raw Materials
The first step involves the selection of high-quality ingredients. Alum (Potassium Aluminum Sulfate) is selected for its
astringent and antimicrobial properties. Cold-pressed Coconut Oil is chosen for its moisturizing and barrier-repairing
capabilities. Vitamin E (Tocopherol) is used as a potent antioxidant. A suitable gel base such as Carbopol or Aloe Vera
gel is also procured. All ingredients are tested for authenticity and purity before use.
2. Pre-Formulation Studies
Pre-formulation involves determining the physicochemical compatibility of Alum, Coconut Oil, and Vitamin E with
each other and the gel base. Solubility, pH, and miscibility are assessed. The goal is to ensure that no component reacts
negatively when combined, and that they remain stable in a single-phase or dual-phase system without separation or
degradation over time.
3. Formulation of the Gel-Based Serum
This is the core step, involving the measured incorporation of active ingredients into the gel base:
Gel Base Preparation: Carbopol or Aloe Vera gel is hydrated and neutralized (if required) to get a consistent gel
matrix.
Oil Phase Preparation: Coconut Oil and Vitamin E are mixed gently to avoid oxidation.
Incorporation of Alum: Alum is dissolved in purified water and added to the gel base with continuous stirring.
Combining All Phases: The oil phase is slowly added to the gel base with gentle stirring to form a homogenous gel.
Emulsifiers may be added if needed to stabilize the system.
pH Adjustment and Preservatives: The final pH is adjusted to 5.5-6.5 for skin compatibility. Natural preservatives
like phenoxyethanol or essential oils may be included.
4. Filling and Packaging
The formulated serum is transferred into sterilized containers under aseptic conditions to avoid microbial
contamination. Proper labeling is done with batch numbers, manufacturing dates, and ingredient lists. Amber-colored
containers may be used to protect Vitamin E from light-induced degradation.
5. Evaluation and Quality Control
A series of tests are conducted to evaluate the serum's characteristics:
Physical Appearance — Color, clarity, and homogeneity
pH Measurement — Should match skin’s natural pH (~5.5)
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Viscosity and Spreadability — For easy application and absorption

Stability Testing — Under varying temperatures and humidity conditions

Microbial Load Testing — To ensure absence of harmful bacteria or fungi

User Acceptability Tests — Small-scale trials to assess skin feel, texture, and reactions

6. Application and Effectiveness Monitoring

Volunteers or target users are asked to apply the gel twice daily for a specified period (e.g., 2—4 weeks). Parameters
such as hydration level, oil control, acne reduction, and skin texture improvement are monitored. Feedback is recorded
to refine the formulation if necessary.

III. RESULT

The formulated gel-based face serum combining Alum, Coconut Oil, and Vitamin E demonstrated excellent physical
stability, with a smooth texture, uniform consistency, and appealing appearance. The pH was maintained within the
optimal skin-friendly range of 5.5 to 6.0. Viscosity and spreadability tests indicated easy application and good skin
absorption without greasiness. Stability studies showed no phase separation or color changes over 28 days under
various storage conditions. Preliminary patch tests on volunteers confirmed that the serum was non-irritating and well-
tolerated. Overall, the serum effectively combined the astringent, moisturizing, and antioxidant properties of its
ingredients, supporting its potential as a natural skincare product.

IV. FUTURE SCOPE

The future scope of this formulation includes further enhancement by incorporating additional natural actives such as
herbal extracts (e.g., aloe vera, green tea) to boost anti-inflammatory and anti-aging benefits. Clinical trials involving
larger sample sizes can be conducted to validate efficacy on different skin types and conditions. The product can be
scaled up for commercial manufacturing with optimized packaging solutions that improve shelf life and user
convenience. Additionally, research can explore variations in formulation texture (light gels, serums, creams) to target
specific consumer preferences. Exploring sustainable, eco-friendly ingredients and packaging would also align with
growing market demand for green cosmetics.

V. CONCLUSION
In conclusion, the gel-based face serum formulated with Alum, Coconut Oil, and Vitamin E successfully harnesses the
synergistic effects of these natural ingredients to provide a multi-benefit skincare product. The serum offers effective
pore tightening, moisturization, antioxidant protection, and skin soothing without adverse reactions. The systematic
development and evaluation confirmed the serum’s stability, safety, and user acceptability, making it a promising
candidate for natural cosmetic applications. This study underscores the potential of combining traditional and modern
ingredients in innovative formulations to meet contemporary skincare needs.
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