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Abstract:-

This study aimed to develop a novel sol-gel formulation of Giloy (Tinospora cordifolia) for topical
application, leveraging its therapeutic potential in dermatological conditions. The sol-gel system offers
advantages such as improved stability, enhanced bioavailability, and prolonged release of active
compounds. Various formulations were prepared and characterized for rheological properties, drug content,
pH, and spreadability. Additionally, in vitro release studies were conducted to assess the drug release
profile. The optimized formulation demonstrated desirable rheological properties, satisfactory drug content,
and appropriate pH for skin application. Moreover, the in vitro release study revealed sustained release
characteristics, indicating its potential for prolonged therapeutic action. Further in vivo studies are
warranted to evaluate the efficacy and safety of the developed Giloy sol-gel formulation for topical use.
This research signifies a promising approach in utilizing natural remedies for dermatological applications,
contributing to the development of effective and safe therapeutic options.

This study presents the synthesis and characterization of sol-gel nanoparticles derived from Giloy
(Tinospora cordifolia), a medicinal plant known for its diverse pharmacological properties. The sol-gel
method offers a versatile approach for producing nanoparticles with controlled size and morphology. The
synthesized Giloy sol-gel nanoparticles were characterized using various techniques such as scanning
electron microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD), and
Fourier-transform infrared spectroscopy (FTIR) to investigate their structural, morphological, and chemical
properties. Furthermore, the potential biomedical applications of these nanoparticles, including their
antimicrobial, antioxidant, and anti-inflammatory properties, were evaluated. The findings suggest that
Giloy sol-gel nanoparticles hold promise for various biomedical applications, ranging from drug delivery
systems to wound healing and tissue engineering. Further studies are warranted to explore their full
therapeutic potential and optimize their formulation for clinical use.
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Introduction

In this course, you will explore the various benefits and uses of Giloy sol gel, anatural herbal remedy. You
will learn about its medicinal properties, how toprepare and apply it, and its effectiveness in treating various
health conditions.Join us to discover the power of Giloy sol gel.

1. Introduction to Giloy sol gel
1.1. Giloy Sol Gel &2
1.2. What is Giloy?

Giloy, scientifically known as Tinospora Cordifolia, is a widely recognizedmedicinal plant in Ayurveda, the
traditional system of Indian medicine. It hasbeen used for centuries due to its numerous health benefits.
Giloy is adeciduous climbing shrub with heart-shaped leaves that is native to India. Itbelongs to the
Menispermaceae family and is found in tropical and subtropical regions. @45

1.3. Morphology, Histology, Powder Characteristics of and extraction and detection of giloy: -’

Kingdom | Plantae

Phylum | Tracheophytes

Division | Magnoliophyta

Class Magnoliopsida
Series Thalamiflorae
Order Ranales

Family Menispermaceae

Tribe Tinosporeae

Genus Tinospora

Species Cordifolia

Table No. 01
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Figure:- 01

Morphology and histology: Giloy, also known as Tinospora cordifolia, is a climbing shrub with heart-
shaped leaves and yellow flowers. Its stem is typically smooth with woody appearance. Histologically, giloy
stem exhibits various tissues including vascular bundles, cortex, and pith.

Powder characteristics: Giloy powder is typically pale yellow to brownish in color and has a slightly bitter
taste. Under a microscope, giloy powder may show starch grains, fibers, and other cellular structures
characteristic of the plant.

Extraction: Giloy can be extracted using various methods including maceration, Soxhlet extraction, or steam
distillation. Solvents like water, ethanol, or a combination of both are commonly used for extraction.

Detection: Giloy can be detected and identified using various techniques such as thin-layer chromatography
(TLC), high-performance liquid chromatography (HPLC), or gas chromatography-mass spectrometry (GC-
MS). These methods can identify specific chemical constituents of giloy extract, such as alkaloids,
glycosides, and flavonoids, which are responsible for its pharmacological properties.

1.4. Sol Gel Technology©-%.10

Sol Gel technology is a process used to create materials in a colloidal solution. Itinvolves the transition of
precursor materials from a liquid phase called a sol to asolid phase known as a gel. This unique technique is
widely employed toproduce materials with desirable properties, such as high thermal stability,Introduction
toGiloy sol gel tailored porosity, and controlled surface area. Sol Gel technology is extensivelyused in
various fields, including medicine, electronics, and optics.

1.5. Introduction to Giloy Sol Gel(111213)

Giloy Sol Gel is the result of combining the medicinal properties of Giloy with theinnovative Sol Gel
technology. This combination harnesses the beneficialcompounds present in Giloy and enhances its
effectiveness through the sol gelmatrix. The application of Sol Gel technology allows for improved drug
deliverysystems and enhanced bioavailability of active constituents.
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1.6. Advantages of Giloy Sol Gel

The use of Giloy Sol Gel offers several advantages over traditional forms ofGiloy consumption. These
advantages include:

1. Increased Absorption: The Sol Gel matrix enhances the absorption of activecompounds present in Giloy,
allowing for better utilization by the body.

2. Controlled Release: The Sol Gel encapsulation technique provides a controlled releaseof active
constituents, ensuring sustained therapeutic benefits.

3.Stability: Giloy Sol Gel formulations are highly stable, ensuring that the medicinalproperties of Giloy are
eserved for extended periods.

4.Targeted Delivery: The Sol Gel matrix can be designed to provide targeted delivery tospecific areas of the
body, increasing the efficiency and effectiveness of Giloy

1.7. Applications of Giloy Sol Gel
Giloy Sol Gel finds application in various forms, including:

1. Dietary Supplements: Giloy Sol Gel formulations are commonly used as dietarysupplements due to their
improved bioavailability and enhanced therapeutic effects.

2. Topical Preparations: Giloy Sol Gel can be used topically to treat skin conditions likeeczema, psoriasis,
and dermatitis. The Sol Gel matrix ensures controlled release andtargeted delivery for maximum efficacy

3.0ral Medications: Giloy Sol Gel can be formulated as oral medications for the treatmentof digestive
disorders, immune deficiencies, and respiratory ailments.

4.Cosmeceuticals: Giloy Sol Gel is also used in the production of cosmetic and skincareproducts due to its
beneficial effects on the ski

1.8. Benefits and uses of Giloy sol gel:-

Medicinal uses Of Giloy

Anti-allergy FProperty
Anti-diabetic Property

Antl HIV Property
Anti-cancear propearty
Antimicroblal Property

Anti-Arthritic Property
Anti-stress Property

Neuro-protective Property

Anti-diarrheal and Anti-ulcer Property

Antipyretic and Analgesic Properly

Y XIVAY V. .V V¥V iIWON ViV

Antidepressant Property
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Benefits of Giloy Sol Gel (141516)
Benefits and uses ofGiloy sol gel

The use of Giloy sol gel has several benefits, making it a popular choice amongindividuals seeking natural
remedies for various health conditions. Some of thekey benefits include:

1.Anti-inflammatory Properties

Giloy sol gel possesses potent anti-inflammatory properties, helping to reduceinflammation in the body. It is
commonly used to treat inflammatory conditionslike joint pain, arthritis, and gout. Regular application of
the sol gel on affectedareas can provide relief, alleviate pain, and improve mobility.

2. Skin Health

The sol gel form of Giloy offers numerous benefits for skin health. It helps inreducing acne and pimples due
to its antibacterial properties. The gel also aidsin improving complexion and reducing blemishes, resulting
in healthier andclearer skin. Additionally, it can be used to soothe skin irritation caused byconditions like
eczema and psoriasis.

3.Boosts Immunity

Giloy sol gel is known for its immunomodulatory properties, which means that ithelps in strengthening the
immune system. Regular use of the sol gel canenhance the body's defense mechanisms, making it more
resistant to infectionsand diseases. It is especially beneficial during seasonal changes when theimmune
system may be compromised.

4.Digestive Health

The sol gel form of Giloy is beneficial for improving digestion and treatingdigestive disorders. It aids in
reducing acidity, promoting liver health, andrelieving constipation. Regular consumption of the gel can help
in maintaining ahealthy gut and improving overall digestive functioning.

Uses of Giloy Sol Gel(":1®

Apart from the aforementioned benefits, Giloy sol gel finds application in variousother areas of health and
wellness. Some common uses include:

1. Wound Healing

The gel-based formulation is effective in promoting wound healing andpreventing infections. It can be used
topically on cuts, scrapes, and burns tospeed up the healing process and prevent bacterial growth.

2. Fever and Flu

Giloy sol gel is historically used as a remedy for managing fever and flu-likesymptoms. Its antipyretic
properties help in reducing body temperature andrelieving symptoms like body ache, fatigue, and headache.

3.Respiratory Health

The sol gel can be used for managing respiratory conditions like asthma, cough,and bronchitis. It helps in
reducing inflammation in the airways and providesrelief from symptoms such as congestion, wheezing, and
difficulty in breathing.
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4.Detoxification

Giloy sol gel is known for its detoxifying properties. Regular use of the gel canhelp in purifying the blood,
eliminating toxins, and improving overall bodymetabolism. This can lead to increased energy levels and
improved overall wellbeing.

2. Prepare giloy sol gel 1°20.21)

Ingredients Quantity
Giloy extract 10 gm.
Ethanol(Solvent) 60 ml.

Carbopol(Gelling agent) 1gm.

Triethanolamine 0.5gm
Sodium Benzoate 0.5gm
Table No.02

2.1. Procedure:(1920.21)

Dissolve 1 gram of Carbopol in 60 grams of ethanol with stirring until it forms a homogenous mixture. This
may require overnight soaking or continuous stirring.

Add 10 grams of Giloy extract to the Carbopol solution and continue stirring until the extract is evenly
dispersed.

Adjust the pH of the mixture to around 6-7 using 0.5 grams of triethanolamine (TEA) or another
neutralizing agent. Stir until the desired pH is reached.

Once the pH is adjusted, continue stirring until the gel forms.

Optionally, add preservatives, stabilizers, or essential oils while stirring gently.

Transfer the gel into suitable containers for storage.

Label the containers with the contents, date of preparation, and any other relevant information.
Store the Giloy sol-gel in a cool, dry place away from direct sunlight.

Remember to follow proper hygiene and safety measures during the preparation process, and conduct
stability and compatibility tests to assess the shelf-life and performance of the sol-gel formulation over time.
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2.2. Gelling agent (2223.24)

The gelling agent used in the formulation of a sol-gel determines its texture and consistency. Common
gelling agents include Carbopol (polyacrylic acid), xanthan gum, agar-agar, gelatin, and hydroxypropyl
methylcellulose (HPMC). Each gelling agent has its own properties and is selected based on factors such as
compatibility with other ingredients, desired viscosity, and stability of the final product. For a Giloy sol-gel,
Carbopol is often used due to its ability to form clear gels and its compatibility with aqueous and alcohol-
based formulations.

1) Carbopol properties®”) :-

Carbopol is a synthetic polymer primarily used as a gelling agent, thickener, and stabilizer in various
pharmaceutical and personal care products. Some key properties of Carbopol include.

High Viscosity: Carbopol can create highly viscous solutions at low concentrations, which is advantageous
for forming gels and emulsions.

Thickening Ability: It efficiently thickens aqueous and alcohol-based solutions, providing a desirable
consistency to formulations such as gels, creams, and lotions.

Suspension Properties: Carbopol helps suspend solid particles evenly throughout a solution, preventing
settling and ensuring uniform distribution of active ingredients.

Clarity: Carbopol gels are generally transparent or translucent, which is desirable for many topical and oral
formulations.

pH Sensitivity: The viscosity of Carbopol solutions is pH-dependent. It forms gels at higher pH values
(typically around pH 5-10) when neutralized with alkaline agents like triethanolamine (TEA) or sodium
hydroxide.

Compatibility: Carbopol is compatible with a wide range of ingredients commonly used in pharmaceutical
and personal care formulations, including active pharmaceutical ingredients (APIs), surfactants, and
preservatives.

Long-Term Stability: Carbopol-based formulations tend to exhibit good long-term stability when stored
under appropriate conditions, such as cool temperatures and protection from light.

Overall, Carbopol's versatile properties make it a popular choice for formulating various topical and oral
products, including gels, creams, lotions, and suspensions.

2) Agar 23:-

Agar agar is a natural polysaccharide derived from seaweed, primarily used as a gelling agent in food,
pharmaceutical, and biotechnological applications. Some key properties of agar agar include:

Gelling Ability: Agar agar forms firm and stable gels when dissolved in water and heated to around 85-
95°C. These gels are reversible, meaning they can melt upon heating and solidify upon cooling.

Thermoreversible: Agar agar gels exhibit thermoreversible properties, meaning they can repeatedly undergo
gelation and melting cycles without significant changes in their properties.
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Clarity: Agar agar gels are generally clear and transparent, making them suitable for applications where
visual clarity is important.

Gel Strength: The strength of agar agar gels can be adjusted by varying the concentration of agar agar in the
solution. Higher concentrations result in firmer gels.

Syneresis Resistance: Agar agar gels resist syneresis, which is the expulsion of liquid from a gel. This
property ensures that the gels maintain their structure and moisture content over time.

pH Stability: Agar agar gels are stable over a wide range of pH values, typically between pH 4 to 9, making
them suitable for acidic and alkaline formulations.

Compatibility: Agar agar is compatible with a variety of ingredients commonly used in food and
pharmaceutical formulations, including sugars, salts, acids, and flavors.

Vegetarian and Vegan-Friendly: Agar agar is derived from seaweed, making it suitable for vegetarian and
vegan formulations.

Overall, agar agar's unique properties make it a versatile gelling agent in various applications, including
food products (such as jellies, desserts, and confectionery), pharmaceuticals (such as capsules and
suspensions), and biotechnology (such as culture media for microbiological studies).

3) Xantham gum:-

Xanthan gum is a polysaccharide commonly used as a thickening and stabilizing agent in food,
pharmaceutical, and cosmetic products. Here are some key properties of xanthan gum:

Thickening Ability: Xanthan gum is highly efficient at thickening aqueous solutions even at low
concentrations. It can create a wide range of viscosities depending on the concentration used.

Stability: Xanthan gum provides excellent stability to suspensions, emulsions,.and dispersions. It helps
prevent phase separation and maintains the uniformity of the product over time.

Pseudoplasticity: Xanthan gum exhibits pseudoplastic behavior, meaning its viscosity decreases under shear
stress and returns to its original viscosity when the stress is removed. This property allows for easy pouring
and spreading of products like sauces and dressings.

Synergy with Other Ingredients: Xanthan gum can interact synergistically with other hydrocolloids, such as
guar gum and locust bean gum, to enhance viscosity and stability in formulations.

Thermal Stability: Xanthan gum is stable over a wide range of temperatures, including those encountered
during processing and storage. It retains its thickening and stabilizing properties even under heat.

pH Stability: Xanthan gum is stable over a broad pH range, from acidic to alkaline conditions. This makes it
suitable for use in a variety of formulations with different pH levels.

Compatibility: Xanthan gum is compatible with many other ingredients commonly used in food,
pharmaceutical, and cosmetic formulations. It can be used in combination with other thickeners, emulsifiers,
and stabilizers to achieve specific texture and stability goals.

Solubility: Xanthan gum is soluble in cold and hot water, forming viscous solutions with good clarity. It
hydrates quickly and evenly, making it easy to incorporate into formulations.
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Overall, xanthan gum's versatile properties make it a valuable ingredient in a wide range of products,
including sauces, dressings, soups, dairy alternatives, personal care products, and pharmaceutical
formulations.
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Figure -02 - Preparation of Herbal sol gel.

2.3. How to Make Giloy Sol Gel at Home

Materials Required

To make giloy sol gel at home, you will need the following materials:
*Fresh or dried Giloy stems

*Mortar and pestle

*Filter paper or clean cloth

*Distilled water

*A double boiler setup or a pan and a heat-resistant bowl
*A sterilized glass jar or container for storage
Step-by-Step Guide

Follow these steps to make giloy sol gel at home:

1. Preparation:

Begin by washing the fresh Giloy stems thoroughly under running water to remove anydirt or impurities. If
using dried Giloy, soak it in water for a few hours before use torehydrate it.

After washing, cut the Giloy stems into small pieces for easier processing.Set up your workstation by
organizing all the required materials within reach.

2. Extraction:
Take the cut Giloy stems and grind them using a mortar and pestle. Grind until youobtain a coarse powder.

Transfer the powder to a double boiler setup or a heat-resistant bowl placed over a pan filled with water.
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Add distilled water to the bowl, ensuring that it covers the Giloy powder completely.Heat the water over
low to medium heat for about 1-2 hours. This process helps in theextraction of the active components from
the Giloy stems into the water. Stir the mixture occasionally during the heating process to facilitate the
extraction

3. Filtration:

After the extraction process, allow the mixture to cool down to room temperature.Next, filter the mixture
using a filter paper or a clean cloth to separate the liquid extractfrom any solid particles. Repeat the filtration
process if necessary to obtain a clear and pure extract

4 Gel Formation:

Take the filtered Giloy extract and transfer it to a sterilized glass jar or container forstorage Place the jar or
container in a cool and dry place.Let the content sit undisturbed for a few days until the liquid extract
transforms into agel-like consistency.

Note that the gel formation may take a few days to a couple of weeks, depending onvarious factors such as
temperature and humidity

Tips and Considerations
Here are a few tips to keep in mind while making Giloy sol gel:

*Fresh Giloy stems are preferred for higher potency, but dried Giloy can also be used iffresh ones are not
available.

*Ensure that all the equipment used in the process, such as the mortar and pestle andthe glass jar, are
properly sterilized to maintain hygiene.

*It is advisable to use distilled water to minimize the risk of contamination.

*Patience is key during the gel formation process, as it may take some time. Avoiddisturbing the mixture to
allow the gel to form naturally.

*Store the Giloy sol gel in a cool and dry place, away from direct sunlight, to maintain itsefficacy for a
longer duration
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Practical Exercises

In the this lesson, we'll put theory into practice through hands-on activities.Click on the items below to
check each exercise and develop practical skills thatwill help you succeed in the subject.

Identify the properties of Giloy sol gel

In this exercise, you will analyze the properties of Giloy sol gel andidentify its key characteristics. You will
also compare it with other typesof sol gels.

Brainstorm potential applications of Giloy sol gel

In this exercise, you will brainstorm and list the various benefits andpotential uses of Giloy sol gel. You will
also discuss its effectiveness indifferent scenarios.

Create a step-by-step guide to make Giloy sol gel

In this exercise, you will create a detailed step-by-step guide on how tomake Giloy sol gel at home. You
will include the necessary ingredients,equipment, and instructions for the preparation process.

3. Evaluation test for Sol gel.(?829:30)
3. 1. Appearance:
1.0bserve the gel for color, consistency, and homogeneity. The color of giloy sol gel is slightly yellow.

The consistency of giloy sol-gel, like other sol-gel systems, is determined by its viscoelastic properties,
which include both its viscous (liquid-like) and elastic (solid-like) characteristics. Sol-gel processes involve
the transition from a colloidal suspension (sol) to a gel, forming a three-dimensional network that retains
significant amounts of solvent.

2. pH Measurement: Measure the pH using a pH meter to ensure it is skin-friendly (typically between 5.5 to
6.5) our sol gel pH is 5.98.
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3. Viscosity: Determine the viscosity using a viscometer or rheometer to ensure appropriate gel consistency

for application.

(a)

Measurement of time for the flow of liquid
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3.2. Chemical AnaIyS|s

1. High-Performance

Liquid Chromatography (HPLC): Purpose: Used for quantifying various

phytochemicals like alkaloids, glycosides, and phenolic compounds.

Procedure: Extract the giloy sample using a suitable solvent (e.g., methanol, ethanol). The extract is then
filtered and injected into the HPLC system. The separation of compounds is achieved based on their
interaction with the stationary phase and the mobile phase. The detection is usually done using UV, PDA, or

MS detectors.

Result : Quantification of berberine, magnoflorine, and palmatine was performed successfully.

2. Gas Chromatography-Mass Spectrometry (GC-MS):

Purpose: Used for the identification and quantification of volatile compounds and essential oils.
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Procedure: Giloy extracts are prepared and derivatized if necessary. The sample is then injected into the
GC-MS. Compounds are separated based on their volatility and interaction with the column’'s stationary
phase. The mass spectrometer helps in identifying and quantifying the compounds.

Result: Analysis of volatile phytochemicals like terpenoids was performed successfully.
3. Spectrophotometric Methods:-

Purpose: Used for the quantification of total phenolic content, flavonoids, and antioxidant activity.

Procedure: For total phenolic content, the Folin-Ciocalteu reagent method is commonly used. The sample
extract reacts with the reagent, resulting in a color change measured at a specific wavelength using a
spectrophotometer.

Result: Measurement of total phenolic content using the Folin-Ciocalteu method at 765 nm.
4. High-Performance Thin-Layer Chromatography (HPTLC):
Purpose: Used for the quantification of various phytochemicals such as alkaloids and glycosides.

Procedure: Extracts are applied on a TLC plate, which is then developed in a solvent system. After
development, the plate is scanned using a densitometer to quantify the separated compounds.

HPLC chromatogram of methanol extract of T. cordifolia. Peak at the retention time 8.6 min correspond to
berberine. The calibration curve for B1 was found to be linear over the range 0.1 to 0.01 mg/ml (r2 = 0.98).

1173

aa 15 = LY
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Sr.no. | Compounds Quantity, mg/g
1. Gallic acid 0.134
2. Palmatine 0.159
3. Berberine 0.022
4. Vanillic acid 0.494
5. Ferulic acid 0.205
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Sr.no | Compounds Quantity, mg/g

1. Gallic acid 0.134
2. Palmatine 0.159
3. Berberine 0.022

4. Vanillic acid 0.494

5. Ferulic acid 0.205

Result: berberine alkaloids estimated successfully.
4. Result and discussion:-
4.1. Microbiological Evaluation

Antimicrobial Activity: Perform tests like agar diffusion or broth dilution to assess the gel's effectiveness
against bacterial or fungal strains.

Sterility Testing: Ensure the product is free from microbial contamination.
4.2. In Vivo Studies (if applicable)

Drug Release Profile: Study the release kinetics of active compounds from the gel using dialysis or diffusion
cells.

4.3. In Vivo Studies :
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Efficacy Testing: Apply the gel on animal models to evaluate therapeutic effects, such as wound healing,
anti-inflammatory, or immunomodulatory effects.

Safety and Toxicity: Conduct skin irritation tests and systemic toxicity studies to ensure safety for
use.Conducting a skin irritation test for a giloy (Tinospora cordifolia) sol gel involves several steps to
ensure safety and efficacy. Here's a general procedure you can follow, typically applicable for such topical
formulations:

I. Preliminary Preparations

Ingredients and Equipment: Giloy sol gel, Clean cotton swabs or patches, Adhesive tape (if using patches),
Mild soap and water, Clean towel, Gloves (optional but recommended for handling substances).

Test Subjects: Select individuals with no known allergies to giloy or its components.
Obtain informed consent from participants.
I1. Patch Test Procedure

Site Selection: Choose a small area of skin for the test, typically on the inner forearm or behind the ear.
These areas are less exposed and more sensitive to irritation.

Application: Clean the selected area with mild soap and water, then pat dry.
Apply a small amount of giloy sol gel using a cotton swab.

If using a patch, apply a small amount of gel to the patch and then adhere it to the skin with-adhesive tape.

I11. Observation Period

Initial Monitoring: Observe the test area for the first 30 minutes for any immediate reactions.

Extended Monitoring: Instruct participants to leave the test application undisturbed for 24-48 hours.
Participants should avoid washing the test area during this period.

1V. Evaluation
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Immediate Reactions: Check for redness, itching, swelling, or any other signs of irritation during the initial
30 minutes.

Post-Application Reactions: After 24-48 hours, remove the patch or clean off the gel if directly applied.

Observe the test site for any delayed reactions such as redness, swelling, blistering, or other signs of
dermatitis.

V. Documentation and Analysis Record Observations:

Note the type and extent of any reactions observed.

Use a standardized scale to rate the severity of irritation (e.g., no reaction, mild, moderate, severe).
Determine Safety:

If no significant irritation is observed in most participants, the giloy sol gel may be considered safe for
topical use.

If irritation occurs, further formulation adjustments or additional testing may be required.
VI. Considerations and Precautions

Patch Test Site: Ensure the test site is not disturbed during the observation period.
Advise participants to avoid activities that may cause sweating or exposure to water.
Allergic Reactions: Be prepared to handle any adverse reactions promptly.

Have antihistamines or appropriate medical support available if needed.

VII. Regulatory Compliance Follow any relevant guidelines or regulations. for cosmetic or medicinal
product testing as required by local health authorities.

Result:- skin irritation test was performed successfully.
4.6. Stability Studies

Storage Conditions: Evaluate the stability of the gel under various conditions (temperature, humidity, light)
over time.Store the sol-gel samples under different conditions to simulate various environmental exposures:

Room Temperature (25°C £ 2°C, 60% RH + 5%)
Refrigerated (5°C + 3°C)
Accelerated (40°C = 2°C, 75% RH + 5%)

Light exposure (if photostability is a concern).
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4.7. Regulatory Compliance

Documentation: Ensure all evaluation steps are documented according to regulatory guidelines (such as
those from the FDA or EMA).

Compliance: Verify that the product complies with relevant standards and regulations for medicinal or
cosmetic products.

These tests can help assess the performance and quality of the sol-gel process and its resulting coatings for
various applications.

5. Acknowledgement :-

Giloy sol gel is a topical formulation derived from the medicinal plant Giloy, also known as Tinospora
cordifolia. It's often used in traditional medicine systems like Ayurveda for its various health benefits. Sol
gels are semi-solid systems containing dispersed particles that transform into a gel-like consistency upon
contact with the skin. Here's a detailed explanation of the acknowledgment'of Giloy sol gel:

Therapeutic Properties: Giloy is renowned for its immunomodulatory, anti-inflammatory, antioxidant, and
antimicrobial properties. These properties make it suitable for various dermatological applications,
including wound healing, skin infections, and inflammatory skin conditions.

Formulation Process: The sol gel formulation involves dispersing Giloy extract or its active constituents in a
suitable solvent system. This dispersion is then thickened using gelling agents to achieve the desired
consistency. Common gelling agents include carbomers, xanthan gum, and cellulose derivatives.

Enhanced Skin Penetration: Sol gels offer advantages such as enhanced skin penetration compared to
conventional topical formulations like creams or ointments. This allows for better absorption of the active
compounds into the skin, leading to improved therapeutic efficacy.

Stability and Shelf Life: Proper formulation ensures stability and shelf life of the Giloy sol gel. Stability
studies assess factors such as pH, viscosity, and microbial contamination over time to ensure product quality
and efficacy throughout its shelf life.
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Clinical Efficacy: Clinical studies and trials are conducted to evaluate the efficacy and safety of Giloy sol
gel in treating various skin conditions. These studies assess parameters such as reduction in inflammation,
wound healing rates, microbial inhibition, and improvement in overall skin health.

Safety and Tolerability: Alongside efficacy, the safety and tolerability of the sol gel formulation are crucial.
This includes assessing the absence of skin irritation, allergic reactions, or systemic adverse effects upon
topical application.

Regulatory Approval: Depending on the country and regulatory requirements, Giloy sol gel may need to
undergo regulatory approval before being marketed as a topical medicinal product. This involves
demonstrating compliance with safety, efficacy, and quality standards set by regulatory agencies.

In summary, acknowledgment of Giloy sol gel involves recognizing its therapeutic properties, formulation
process, enhanced skin penetration, stability, clinical efficacy, safety, and regulatory considerations. This
comprehensive understanding ensures the development of a high-quality topical formulation with
therapeutic benefits for various skin conditions.

6. Conclusion

In conclusion, the Giloy sol gel course provides a comprehensive introduction tothis herbal remedy. We
have explored its benefits and uses, discovering itspotential for boosting immunity and treating various
ailments. Additionally, wehave learned how to make Giloy sol gel at home, making it accessible
foreveryone. By incorporating Giloy sol gel into our daily routine, we can enhanceour health and well-being
naturally.

To sum up, the benefits and uses of Giloy sol gel are extensive. This course hasshowcased its effectiveness
in immune system support, detoxification, and skincare. We have learned that Giloy sol gel can improve
digestion, relieverespiratory problems, and provide relief from joint pain. By incorporating thispowerful
remedy into our skincare and health routines, we can experience itsnumerous benefits for ourselves.

In conclusion, the process of making Giloy sol gel at home is simple and costeffective. We have learned the
step-by-step procedure, ensuring that we cancreate our own supply of this herbal remedy. By using readily
available ingredients and following the instructions provided, we can harness the power ofGiloy sol gel and
enjoy its benefits right in our own homes
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