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The primary goal of the current research is the creation of a novel therapeutic option
for a variety of disorders such inflammation and wounds, which are more frequently
linked to numerous diseases like rheumatoid arthritis, pain, and cancer-related
inflammation. The purpose of this research is to establish a connection between the
pursuit displayed by specific medicinal plants already utilized in Ayurvedic medicine.
The objective of the research is to create a beneficial and practical dosage component
that will improve patient compliance and be both stable and effective. Transdermal
medication administration is therefore used, with the site of action being the
inflammatory area of the skin or some layers beneath the epidermis. "Ethosomes' ' have
proven to be more successful in increasing medication penetration than basic creams,
carrier liposomes, and hydrocholic solutions. As a result, the manufacture of herbal
Emilia Sonchifolia ethosomal gel is required to improve skin penetration, lower dosage,
reduce administration frequency, and minimise side effects, all of which will lead to
better patient compliance.The medication Emilia Sonchifolia has a lower
bioavailability and negative effects that decrease the frequency of administration while
enhancing therapeutic efficacy. As a result, the medication Emilia Sonchifolia was used
to create the ethosomal gel. The patient finds the transdermal approach to be the most
practical.

INTRODUCTION 2015). Even in modern times, herbal medicines
remain popular as an alternative to conventional

Herbal medicines have been used for medicinal pharmaceutical drugs (Shakeel et al., 2008).

purposes for thousands of years. They were the

primary form of medicine in many ancient Some key advantages of herbal medicines
civilizations and still remain an important part of  include:

traditional medicine systems like Ayurveda and

Traditional Chinese Medicine (Kumar and Verma,

*Corresponding Author: Apurva K. Shelar

Address: Sinhgad Institute of Pharmaceutical Science, Lonavala.

Email [1: apurvashelarl 134@gmail.com

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 2760 | Page



https://www.ijpsjournal.com/

Apurva K. Shelar, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 8, 2760-2768 |Research

e Natural source: Made from plants and other
natural materials, perceived as
harmonious with the human body (Luango et
al., 2006).

e Holistic approach: Herbalism takes a holistic
approach, emphasizing balance in the body
and connection to nature (Tanwar, 2016).

more

e Preventive focus: Herbal medicines are often
used to promote general wellness and prevent
disease (Murthy and Hiremath, 1999).

o Lesser side effects: Herbal medicines are
believed to have fewer unintended effects
compared to synthetic drugs (El Maghraby et
al., 2006).

e Cultural significance: Integral part of many
cultures and traditions worldwide (Williams
and Barry, 2004).

e Accessibility: In many regions, people have

herbs than

pharmaceuticals (Touitou et al., 2000).

easier access to rather

The growing popularity of herbal medicines has
led to increased scientific research into their
biological effects and clinical efficacy. Many
modern pharmaceuticals like aspirin and quinine
were derived from plant sources traditionally used
as herbal remedies (Cevc, 2004). With greater
standardization and quality control, herbal
medicines can potentially be integrated into
mainstream healthcare systems (Bhalaria et al.,
2009). However, more evidence from rigorous
clinical trials is needed to fully establish their
safety, efficacy and mechanisms of action
(Elsayed et al., 2007). Lilac tassel flower, also
known as Emilia sonchifolia, is a member of the
Asteraceae family of plants. Although it originated
in tropical areas of Asia and Africa, it has since
spread to other continents. According to Jain et al.
(2003), the plant has a long history of use in a
number of traditional medical systems, including
Ayurveda, Siddha, Unani, and Traditional Chinese
Medicine. Emilia sonchifolia, also known as
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Krishna jiraka in Ayurveda, has been used to treat
respiratory problems like asthma, emphysema, and
inflammation as well as pain and wounds. Bhava
Prakasha, an old Ayurvedic treatise, describes
Krishna jiraka as being spicy, bitter, astringent,
light, and dry. While aggravating pitta dosha, it
calms kapha and vata doshas. According to Betz et
al. (1997), the plant's juice is regarded as a sharp
rejuvenating herb having anti-inflammatory,
analgesic, appetising, and digestive qualities.

2 MATERIALS AND METHODS
2.1 Resources

The full plant of Emilia sonchifolia was obtained
from a planted source close to Lonavala,
Maharashtra, India. A botanist at Agharkar
Research Institute in Pune, India, performed the
authentication. HiMedia Laboratories provided the
cholesterol and soy lecithin. Lubrizol India
provided the carbopol 940. Other than that, all
chemicals and reagents utilised were of analytical
grade.

2.2 Emilia sonchifolia preparation Extract

Fresh entire plants of Emilia sonchifolia were
cleaned carefully and cut into little pieces. To
extract the juice from the pieces, a mortar and
pestle were used; the fluid was then filtered
through muslin cloth. The filtered juice was
gathered and used for further research after being
placed in sterile containers.

2.3 Analysis of Phytochemicals

To detect key chemical components such
alkaloids,  glycosides, tannins,
flavonoids, terpenoids, phenols, etc., preliminary
qualitative phytochemical analysis of the Emilia
sonchifolia extract carried out using

established protocols.

saponins,

was
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2.4 Ethosome Development and Optimisation

Emilia sonchifolia extract-containing ethosomal
vesicles were created using the hot technique.
Cholesterol and soy lecithin were metered out
precisely, and purified water was heated to 40°C
while being stirred at 700 rpm using a magnetic
stirrer. Emilia sonchifolia extract was added to
ethanol and propylene glycol (30% v/v) in a
different beaker, and the mixture was agitated for
5 minutes. The organic phase was then gradually
added to the aqueous phospholipid dispersion
while being continuously stirred for 30 minutes.
As a result, ethosomal vesicles containing the
Emilia sonchifolia extract were created. Utilising
Design-Expert® software, a three-factor, three-
level Box-Behnken design was used for
optimisation and to examine the impact of
independent factors on the dependent variable, the
percentage of entrapment efficiency. Lecithin
content (% w/v), ethanol concentration (%), and
extract concentration (% w/v) were the three
independent variables examined. We also kept

track of restrictions like vesicle size, zeta potential,
polydispersity index (PDI), etc.

2.5 Creation and Enhancement of the Emilia
sonchifolia Ethosomal Gel

The gelling chemical Carbopol 940 was used to
create a gel out of the optimised ethosomal
formulation. Purified water was used to dissolve
carbopol 940, which was then left to swell
overnight. To neutralise the carbopol gel, dropwise
additions of triethanolamine were made. The final
formulation of the ethosomal gel was created by
combining the ethosomal dispersion with the gel
foundation. The impact of Carbopol 940
concentration (%) and ethosome concentration
(%) on gel viscosity (cps) and cumulative drug
release after 8 hrs (response variables) was
investigated using a 32 factorial design. The ideal
formulation for the ethosomal gel was determined
by Design-Expert® software after analysis of the
design.

Calibration Curve of Extract
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Table 3: Calibration curve data for Emilia
sonchifolia extract

Concentration (ug/mL) | Absorbance at 208 nm
0 0.0988

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

2 0.1784
4 0.2884
6 0.3946
8 0.4592
10 0.5982
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Calibration curve was constructed using different
concentrations of Emilia sonchifolia extract in
phosphate buffer (pH 7.4). Absorbance was
measured at 208 nm using UV-visible
spectrophotometry. The curve was found to be
linear in the range of 2-10 ug/mL.

Changes Made:

e Specified wavelength for  absorbance

measurement
e Added concentration units (pg/mL)

e Reported absorbance values up to 4 decimal
places

e Stated linearity range of calibration curve

e Added descriptive caption explaining the data

Table 4: Higuchi release Kkinetics of optimized
ethosomal gel

Time (hours) | Square Root of | Cumulative %
Time Drug Release
0 0 0
1 1 3.25
2 1.414 4.92
3 1.732 6.54
4 2 8.76
6 2.449 12.38
7 2.646 14.29
8 2.828 16.45

The in vitro drug release profile of the optimized
Emilia sonchifolia ethosomal gel formulation was
found to follow Higuchi kinetics. This was
evidenced by the linear relationship between the
square root of time versus cumulative % drug
release (R2 = 0.982), indicating diffusion based
sustained release of the drug from the ethosomal
vesicles.

Higuchi Kinetics

0 v T

0.000 0.500 1.000

1.500

Sqaure root of Time (Hrs)

2.000 2.500 3.000

2.6 Ethosome Characterization

e A Zetasizer equipment was used to analyse the
ethosomal vesicles' size, size distribution, and
zeta potential.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

e Scanning electron microscopy (SEM) was
used to examine surface morphology.

o After
spectrophotometric
ultracentrifugation was used to assess the
entrapment efficiency.

vesicle disruption and

measurement,
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e Lamellarity and vesicle shape were studied
using an optical microscope.

2.7 Emilia sonchifolia Ethosomal Gel

Characterization

e Visual assessments were made of physical
attributes color, appearance,
uniformity. An electronic pH meter was used
to measure the pH.

such and

e At various angular velocities, viscosity was
determined using a Brookfield viscometer.

e After appropriately diluting the gel and
measuring absorbance at maximum using UV
spectroscopy, the gel's drug concentration was
examined.

e Using an instrument made of wooden blocks,
Spreadability was assessed.

e By measuring the weight necessary to push a
specific amount of gel through a nozzle with a
particular area, extrudability was ascertained.

e A Franz diffusion cell equipment was used for
in vitro drug release research. Ex vivo
permeability studies (2.8)

e Utilizing a Franz diffusion cell that had rat skin
attached, ex vivo permeation investigations
were conducted. The upper side of skin
positioned between the donor and receptor
compartments received an application of the
refined Emilia sonchifolia ethosomal gel. The
pH 7.4 phosphate buffered saline used as the
receptor medium was swirled at 100 rpm and
kept at 37°C. At regular intervals, samples
were taken out and subjected to UV
spectroscopic analysis. Calculations were
made for permeation parameters such steady
state flux, permeability coefficient, and
enhancement ratio.

Anti-Inflammatory Activity, 2.9%

The protein denaturation technique was used to
assess the in vitro anti-inflammatory efficacy.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

After heating and chilling the solutions, the
absorbance at 660 nm of the Emilia sonchifolia
ethosomal gel was determined at various amounts
of incubation with egg albumin solution. For
comparison, diclofenac gel was employed as the
Protein  denaturation

reference  medication.

inhibition was calculated as a percentage.
2.10 Studies on Stability

According to ICH recommendations, stability tests
were conducted on the improved Emilia
sonchifolia ethosomal gel formulation. The
samples were kept for three months at three
different temperatures:  room  temperature
(25°C/60% RH), refrigerator temperature (4-
8°C), and accelerated  temperature
(40°C/75%RH). Every month, samples were taken
and tested for drug concentration, pH, consistency,
spreadability, extrudability, and other factors.

2.11 Test for Skin Irritation

Testing for skin sensitivity was done on healthy
albino rat models. Rats had their backs' hair
removed, and the hairless skin was then treated
with 1g of the optimised Emilia sonchifolia
ethosomal gel. For 72 hours, the skin was
monitored for any sensitive reactions, such as
erythema, inflammation, or edoema.

3 Findings and Discussion
3.1 Analysis of phytochemicals

Emilia sonchifolia extract contains a variety of
bioactive components, including flavonoids,
tannins, glycosides, terpenoids, and phenolics,
according to  preliminary  phytochemical
investigation. These phytochemicals help the
extract's overall medicinal qualities.

3.2 Optimization of Ethosomes
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From the Box-Behnken design, a quadratic
model was developed for %EE:

e %EE = 9726 — 1.30A — 0.44B - 0.031C —
0.13AB + 0.088AC + 0.16BC — 5.99A2 —
3.04B2 — 6.29C2

e Here, A, B and C are the coded values of
independent variables lecithin concentration,
ethanol concentration and extract
concentration respectively.

e Analysis of response surface contour plots
indicated that a lecithin concentration of 2.5%
w/v, ethanol concentration of 30% v/v and
extract concentration of 0.3% w/v resulted in
maximum entrapment efficiency along with
desired vesicle size (<200 nm) and zeta
potential (-20 to -10 mV). This formulation

selected for incorporation

ethosomal gel.

was into the

3.3 Optimization of Ethosomal gel

e From the 32-factorial design, the following
regression equation was derived for viscosity:
Viscosity = 8721.11 + 1556.00A + 425.00B —
238.00AB

e Here, A and B are the coded values for
concentrations of Carbopol 940 and ethosomes
respectively.

e The optimized ethosomal gel formulation
contained 1.2% w/v Carbopol 940 and 6% w/v
ethosomes based on the criteria of maximizing
viscosity ~ while = maintaining  suitable
cumulative drug release.

3.4 Characterization

The optimized ethosomes were spherical vesicles
with smooth surface as evidenced under optical
and scanning electron microscopy.

e Size, PDI and zeta potential were 208 nm,
0.243 and -14.6 mV respectively.
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e Entrapment efficiency of optimized ethosomes
was 91.23%.

e pH of the ethosomal gel was 6.8 which is
suitable for skin application.

e Viscosity was 9635 cps making it easily
spreadable.

e Drug content was 98.76% indicating uniform
distribution of ethosomes.

e Good extrudability and spreadability were
confirmed.

3.5 Ex Vivo Permeation Studies

In comparison to the emulsion gel, the optimised
Emilia sonchifolia ethosomal gel demonstrated
noticeably greater steady state flux (256.7
g/cm2/hr), permeability coefficient (1.72 cm/hr),
and enhancement ratio (3.46) values. This shows
that improve permeability
throughout the stratum corneum.

ethosomes can

3.6 Activity That Reduces Inflammation

In contrast to the control gel base, the ethosomal
gel showed concentration dependent suppression
of protein (egg albumin) denaturation. At 1 mg/ml
gel concentration, the maximum inhibitory effect
was seen, as opposed to 68.14% for diclofenac
standard gel. This demonstrates the formulation's
powerful anti-inflammatory action.

3.7 Studies on Stability

The Emilia sonchifolia ethosomal gel was found to
keep its pharmacological characteristics and drug
content based on stability testing under various
storage circumstances, demonstrating good
stability. The ideal environment was a refrigerator
(4-8°C).

Skin Irritation Test: 3.8%
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The optimised ethosomal gel formulation was
found to be non-irritating in tests on rat models,
making it safe for topical administration.

Table 1: Composition of Emilia sonchifolia ethosomes formulations

Formulation | Lecithin | Cholesterol | Ethanol | Glycerol | Emilia extract | Water (ml)
(% wiv) (% wiv) (% vIv) | (% vIv) (% wiv)
Fl1 2% 0.5% 20% 5% 0.1% up to 10
F2 3% 0.5% 30% 5% 0.2% up to 10
F3 2.5% 0.5% 25% 5% 0.15% up to 10
Lecithin - Phospholipid (vesicle forming agent)
Cholesterol - Membrane stabilizing agent Ethanol
- Permeation enhancer Glycerol - Cosolvent
Table 2: Composition of Emilia sonchifolia ethosomal gels
Formulation |Carbopol 940 (% | Ethosomes (% |Methyl paraben | Triethanolamine Water (ml)
w/w) w/w) (% wiw) (% v/Iv)
Gl 1% 5% 0.05% 0.5% Up to 100
G2 1.5% 6% 0.05% 0.5% Up to 100
G3 1.25% 7% 0.05% 0.5% Up to 100

Carbopol 940 - Gelling agent Methyl paraben -
Preservative Triethanolamine - Neutralizing agent

Table 3: Preliminary phytochemical analysis of
Emilia sonchifolia extract

Phytochemical test Result
Flavonoids +
Tannins +
Saponins +
Alkaloids -
Glycosides +

indicates presence, - indicates absence
4. CONCLUSION

The current work shows that a unique ethosomal
nanogel formulation of Emilia sonchifolia extract
intended for transdermal application
successfully developed and optimised. The
ethosomal vesicles showed good entrapment
efficiency and  vesicular  characteristics.
Incorporation into Carbopol gel further improved
the topical delivery properties. Ex vivo permeation

was

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

studies confirmed improved skin penetration
ability compared to conventional emulsion gel,
indicating potential for enhanced transdermal
delivery. Good stability under refrigerated storage
conditions was exhibited. Further preclinical and
clinical studies to evaluate the in vivo efficacy and
bioavailability enhancement would be valuable to
establish its clinical potential for conditions like
inflammation and wound healing. The Emilia
sonchifolia ethosomal gel represents a promising
alternative topical formulation for transdermal
delivery and improved skin bioavailability.
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