
INTRODUCTION
The word ‘varicose’ has its roots in the Latin term ‘Varix,’ 
which signifies ‘twisted.’ The World  Health Organization 
(WHO) provides a definition for varicose veins as veins 
exhibiting a tortuous saccular development. The concept of 
“Varicosity” is commonly employed to characterize vessels 
that have become elongated, tortuous, pouched, thickened, and 
brittle, resulting in a permanent loss of their valve efficiency. 
Comparable changes can also manifest in veins, leading to 
chronic venous insufficiency of the lower limb-a condition 
encompassing diverse indications and symptoms arising due 
to venous hypertension. Varicose veins represent a venous 
disorder that results in the disruption of normal blood flow, 
causing turbulence in circulation. This condition leads to the 
abnormal enlargement of veins due to edema. It is influenced 
by genetic factors, as well as the presence of weakened vascular 
walls, incompetent valves, and elevated intravenous pressure. 
Indications of varicose veins encompass sensations of 
heaviness, discomfort, itching, and burning. These symptoms 

tend to worsen during prolonged periods of standing. Age, 
pregnancy, hereditary, obesity, employment, which include 
prolonged hours of standing, types of physical activity, and diet 
are the risk factors. Notable approaches for treatment include 
external laser procedures, injection sclerotherapy, endovenous 
interventions, and surgical methods. The selection of the most 
suitable treatment is influenced by elements like the patient’s 
symptoms, personal preferences, financial considerations, the 
threats of potential complications originating from treatment, 
and the accessibility of medical resources. The intention of 
medicinal plants to cure the alignment has been a universal 
practice earth-wide. Due to its cultural and historical reasons, 
its acceptance is still maintained. The use of medicinal plants 
remains pivotal in healthcare systems, particularly within 
developing nations, where herbal remedies have a well-
established tradition of extensive utilization. Especially in 
Asian countries like India, Japan, China, Shri-Lanka, Pakistan, 
and Thailand, the traditional medicine practice is ubiquitous.
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Many traditional and natural treatment options, such as plants 
containing potential phytoconstituents which are scientifically 
proven and validated with some sort of scientific pre-clinical 
data. With respect to usage of herbal extracts for developing 
formulations lacks proper clinical efficacy due to the presence 
of other ingredients or sometimes the less quantity within 
the extract. Scientifically reported phytoconstituents for the 
management of varicose veins encompass Centella asiatica 
extract, horse chestnut seed extract, butcher’s broom extract, 
apple cider vinegar, amla extract, garlic extract, and grape 
seed extract.

Out of the well-researched plant extracts, the notable 
horse chestnut seed extract is a rich source of important 
phytoconstituents with potential venotonic properties. Horse 
chestnut seed has botanical name is, Aesculus hippocastanum. 
The primary and main active constituent of horse chestnut seed 
is escin. Figure 1 depicts the structure of escin.

The α and β of these two triterpene saponins are present 
in extract, differentiated by their aqueous solubility and 
physical constant. The ‘α’ form of escin is orally active, and 
the ‘β’ form of escin is topically active. In addition, some 
other compounds are also present: proanthocyanidines, 
bioflavonoids, and coumarins. The β escin is very effective in 
the saponins phyto-bunch and it is used in pharmaceuticals 
which is useful in chronic venous insufficiency. Escin’s ability 
to hinder hyaluronidase activity doesn’t entirely elucidate the 
robust venotonic impacts of horse chestnut seed extracts on 
microvasculature. These extracts might also impede other 
enzymes such as collagenase, elastase, and β glucuronidase, 
which contribute to upholding the integrity of the extravascular 
matrix.

Topical drug delivery approach is among the attractive 
routes for local as well as systemic treatment. Topical emulgel 
product has many advantages than conventional dosage forms. 
Topical formulations showed its action directly to the targeted 
site.

Therefore, present study attempts to fabricate optimize and 
evaluate escin, the principal active constituent of horse chest 
nut seed extract into the advanced emulgel system in a patient-
friendly and desired performance attribute.

MATERIALS AND METHODS

Materials
Escin was obtained from Simson Pharma Ltd Mumbai. Paraffin 
oil–Arihant Sidha Lab Sangli. Steric acid, white beeswax, cetyl 
alcohol, and ceto stearyl alcohol –Research Lab Fine Chem 
Industry Mumbai. Soya lecithin and propylene glycol – Loba 
chemicals. TEA 88% and phenoxyethanol–Galaxy Surfactants 
Mumbai. Carbopol 980- Corel Pharma Chem Ahmadabad. 
The rest of the chemicals and reagents used are of high purity.
Methodology

Preformulation studies
Preformulation studies mark the initial stage in the rational 
design of a drug substance’s dosage form. These assessments 
strive to identify the physicochemical properties and excipients 
that might influence the formulation and the manufacturing 
process. Preformulation studies such as determination of 
melting point by capillary method, FTIR spectroscopy, 
solubility in different solvents and visual inspection studies 
were performed.
Development of UV spectroscopy method of escin for routine 
analysis
Standard solution and sample solution at a concentration 
of 1-mg/mL was prepared with purified water in 100 mL 
volumetric flask using escin. From this resultant solution, a 
concentration series of further dilutions was created. Finally, 
working standards with a series were prepared of strength  
30.00, 40.00, 50.00, 60.00, 70.00, 80.00, 90.00, 100.00 μg/mL 
with the addition of distilled water in 10 mL volumetric flask. 
All prepared stock solutions and sample solutions were scanned 
between UV ranges. Finally, the obtained ƛmax was 305 nm was 
chosen and utilized for further analysis.
Formulation and optimization of escin-enriched emulgel 
system
The homogenous emulsion system of escin was formulated by a 
high-speed overhead homogenizer mixer utilizing the different 
ratio of oil phase components with the selected material. A total 
4 trial batches were executed and shown in Table 1, Figure 2 
(VL-01 to VL-04).

Preparation of aqueous phase: An accurately weighed 
quantity of phenoxyethanol was dispersed with a small amount 
of propylene glycol followed by the addition of soya lecithin, 
to which the quantity of purified water was dropped. To this 
resulting solution, the weighed quantity of escin was dispersed 
and heated to attain a temperature of 70℃. Formulation of oil 
phase ‘B’: Accurately weighed amount of liquid paraffin oil, 
cetyl alcohol, cetostearyl alcohol, white bees wax and stearic 
acid in a stainless still vessel heated to melt all components to 
liquid state and mixed together by achieve a temperature of 70℃.

Combining solution ‘A’ with dispersion ‘B’, both 
phases were thoroughly mixed using a high-speed overhead 
homogenizer while maintaining the appropriate rpm to achieve 
a fully homogeneous emulsion system.Figure 1: Chemical structure of escin
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Preparation of emulgel system with the support of carbomer 
polymers
In the quest for an optimal topical formulation for skin delivery, 
two critical aspects are the ease of application onto the skin 
and the ability to possess appropriate rheological attributes. 
Integrating aqueous escin emulsion dispersions into gels to 
attain the semisolid texture akin to professional applications. 
Carbomer 980 (0.5 to 0.8% w/w) was previously soaked in 
water for 8 hours. Shown in Figure 3, This required a quantity 
of triethanolamine incorporated for cross-linking of carbomer 
to form gel system. This gel system previously developed escin 
homogenous emulsion dispersions was incorporated under 
continuous stirring to have smooth homogenous emulgel 
system to attain the desired semisolid consistency.
Characterization Studies of Escin-Based Emulgel System

Evaluation of physiochemical properties of emulsion and 
emulgel system
Few physiochemical properties such as description, odor 
and texture were evaluated. Olympus Microscope and 

LABLINE optical Microscope to notice homogeneity of 
emulgel. Any alteration in color, transparency, or occurrence 
of phase separation was noted under standard conditions 
with maintaining ambient (37°C) for the optimized final 
formulation.
Photomicroscopy
The optimized emulgel product was checked with the help of 
photomicroscopy, checking homogeneity and good consistency.
Identifying the critical quality attributes (cqas) through risk 
analysis
Critical quality attributes for developing efficacious topical gel 
system are one of the important studies in which we identify 
crucial ingredients and their respective concentrations which 
have direct impact on formulation aspects and stability. This 
study is called as identification of product parameters. We 
also have studied the process parameters where temperature, 
mixing speed and cooling temperature directly impact 
physiochemical properties. Based on product and process 
parameter identification, there are greater chances to have a 
homogeneous, consistent and efficacious formulation of escin 
topical gel.
pH
The pH of escin-based formulated gels was determined by 
utilizing a digital pH meter by diluting 10% of formulation 
with sufficient purified water.
Determination of viscosity
The viscoelastic characteristics of the topical emulgel 
were estimated using the Brookfield  viscometer RV model 
with 64 no spindle at rpm 10 and torque 74.6 using a  small 
sample adaptor. Data analysis was done with excel sheet. The 
rheological characteristics of the optimized gels containing 
enriched escin were examined through continuous shear testing 
utilizing Brookfield equipment. The gel was equilibrated at 25 
± 2℃ before to each analysis.
Determination of spreadability
The spreadability of topical gels was measured by glass slide 
as well as a wooden block system. Accurately about 20 gms of 
gel sample were placed to the pan and that time was noted.

To calculate the spreadability, the following formula was 
used

Table 1: Compositions of escin emulgel system

Sr.
No Phase Ingre

dients VL-01 VL-02 VL-03 VL-04

1

Oil Phase
Comp
onents

Stearic 
acid 3.0 3.0 2.0 2.0

2 White 
beeswax 3.0 3.0 2.0 2.0

3
Ceto 
stearyl
alcohol

5.0 5.0 4.0 4.0

4 Cetyl 
alcohol 7.0 7.0 5.0 5.0

5 Liquid 
paraffin 10.0 10.0 10.0 10.0

6

Water Phase 
Components

Propylene 
glycol 10.0 10.0 10.0 10.0

7 TEA 88% 2.0 2.0 2.0 2.0

8 Phenox
yethanol 0.1 0.1 0.1 0.1

9 Soya 
lecithin 0.2 0.3 0.5 0.5

10 Carbomer 
980 0.5 0.8 0.7 0.7

11 Escin 
powder 2.0 2.0 2.0 2.0

12 Saline 
water Q.S Q.S Q.S Q.S

Figure 2: High speeds emulsion formation process

Figure 3: Composition system of Escin Emulgel
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Where,
S= Spreadability
M=Weight tide to upper slide L=Length of glass slide
T=Time taken to separate the slide completely from each other
Escin content
An investigation was conducted to quantify the concentration 
of the substance within a specific amount of the gel. A sample 
weighing 1-gram of the gel formulation was placed into a 10 mL 
flask. Purified water was dropped to the flask, and the mixture 
was thoroughly shaken until well-mixed. The volume was then 
adjusted by adding more purified water. The volumetric flask 
containing the resultant mixture was kept aside for 2 hours. 
To ensure proper mixing, the flask was shaken on a shaker. 
Subsequently, the resultant prepared solution was filtered, 
separating the mixture. The absorbance of the resultant 

prepared solution was noted at a fixed wavelength (305 nm) 
by utilizing a spectrophotometer.
In-vitro escin release study
In-vitro escin permeation studies were executed through 
cellulose acetate nitrate membrane by utilizing vertical Franz 
diffusion cells. A cellulose nitrate membrane was placed 
between the donor and receiver compartments, maintaining 
the temperature at 37 ± 1°C through a water circulator. The 
receptor phase, consisting of 12.0 mL of isotonic phosphate 
buffer (pH 7.4) at 37ºC (± 0.5°C), was subjected to continuous 
stirring at 800 rpm. At predetermined intervals (2, 4, 6, and 
24 hours), 0.3 mL escin emugel were extracted from the 
receptor phase and concurrently substituted with an equivalent 
volume of fresh medium to uphold volume constancy. These 
obtained samples underwent analysis via an in-house UV 
spectroscopy technique to compute the total accumulated 
quantity of escin.
Stability studies of escin emulgel system
The effects of temperature and humidity on the chemical and 
physical stability of the newly formulated topical escin emulgel 
system were evaluated using HDPE containers, following the 
International Council for Harmonization (ICH) guidelines. 
Samples of the emulgel were placed in an HDPE container 
and subjected to three different storage conditions: 40°C (Cool 
condition), 27°C/75% RH (Room Temperature condition), 
and 40°C/75% RH (Accelerated Condition). These prepared 
emulgel samples were kept in stability chambers (Thermo lab, 
India) equipped with precise temperature and humidity control 
for a duration of 3 months. Samples were retrieved from storage 
at predetermined intervals spanning 3 months for analysis. The 
assessment encompassed the examination of active content and 
essential physiochemical parameters.

RESULT AND DISCUSSION

Preformulation Studies
Escin, with a reported melting point range of 156 to 162°C 
and an actual melting point of 160°C. This information offers 

insights into the reported values’ accuracy and alignment with 
experimental results for the specified active ingredient. Escin’s 
has good solubility in diverse solvents, including water, ethanol, 
and methanol. This show cases escin’s adaptable solubility in 
different chemical settings, implying its potential usefulness in 
applications demanding dissolution in these solvents.

Escin’s infrared spectroscopy reveals the presence of 
CH3 groups at (2854 cm) and C=O at (1465 cm). Escin FTIR 
results show in Figure 4 absorption peaks similar to those in 
reference IR spectrum values. These peaks belong to a certain 
functional group. The functional groups displayed by IR 
spectra accurately match the functional groups of the escin’s 
structural constituents. This result led to the conclusion that 
the sample medicine provided was pure escin.
Standard calibration curve study
A solution of standard was formulated by dissolving 100 mg of 
pure escin in 100 mL of distilled water, resulting in a strength 
of 1-mg/mL. This initial solution was then used to prepare 
working standard solutions with escin strength of 30.00, 40.00, 
50.00, 60.00, 70.00, 80.00, 90.00, 100.00 μg/mL through 
further dilution with distilled water. Absorbance measurements 
for all spectral readings were carried out using the Shimadzu 
1800 UV-visible spectrophotometer at 305 nm against a blank 
solution Table 2, Figure 5.
UV Analytical Method of Escin in Phosphate Buffer

Evaluation of physiochemical properties of emulsion and 
emulgel system
Escin and other required excipients were evaluated for 
compatibility studies by assessing microscopic and freeze-thaw 
cycle studies. In microscopic studies primarily change in color, 

Figure 4: FTIR Spectra of Escin

Table 2: Calibration curve of Escin

Conc.(μg/mL) Absorbance (nm)
30 0.111

40 0.131

50 0.199
60 0.204
70 0.247

80 0.301
90 0.345
100 0.406
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transparency, homogeneity and phase separation parameters 
were checked. Results of physiochemical properties were 
reported in Table 3.

The homogeneity test of emulgel was performed by visual 
analysis after the emugels have been stable in the container. 
Results of physiochemical properties were reported in Tables 
4 and 5. 

Photo-microscopy
The prepared optimized VL-04 formulation batch showed 
good consistency. The presence of spherical globules was 
indicated the formulation of emulsion in gel base, on the basis 
of photo microscopic evaluation. This indicates the method 
was successfully employed in the preparation of the emulgel.

Based on the preformulation study, freeze-thaw cycle study 
and important physiochemical studies followed by assay content 
in developed gel formulation, the optimization of ingredients 
was finalized (Figure 6).

Table 3: Physiochemical properties of Escin Emulgel system

Sr.no Parameter Specification Observation

1 Description Light brown to brown color Brown coloured 
gel

2 Odor Odourless to pungent smell Pungent smell
3 Texture Must be homogenous Homogenous

Table 4: Homogenity of escin emulgel system

Batch Change in
Color Transparency Phase 

Separation Homogeneity

VL-01 No change Brown color
Phase 
separation
Occurs

Non-
homogenous

VL-02 No change Brown color
Phase 
separation
Occurs

Non-
homogenous
And grittiness

VL-03 No change Brown color
No phase 
separation
Occurs

Non-
homogenous

VL-04 No change Brown color
No phase 
separation
Occurs

Non-
homogenous

pH
pH of every emulgel batch was analyzed to confirm the cream’s 
in-vitro non-irritating nature. Typically, the skin’s pH falls 
within 5.0 to 7.0, and any value within this range is suitable 
for emulgel formulation. Consequently, it was inferred that 
the cream is non-irritating to the skin in an in-vitro context.
Determination of viscosity
Viscosity refers to a formulation’s resistance against flow, 
evaluated through shear. In semisolid formulations meant for 
prolonged skin contact, elevated viscosity is essential. However, 
excessive viscosity renders the formulation rigid, hampering 
spreadability. Thus, a balanced selection of excipients and 
formulation is crucial for achieving suitable viscosity. The 
emulgel’s viscosity was influenced by both the gelling agent 
(Carbopol 980) quantity and components within the oily phase. 
An increment in their amounts corresponds to an increase in 
emulgel viscosity, results given in Table 6.
Determination of spreadability
Emulgel’s spreadability holds significant aesthetic value, 
influencing the cream’s user-friendliness. The Brookfield 

Figure 5: Calibration Curve detection of Escin at 306 nm

Figure 6: Photo microscopy of VL-04 optimized batch identifying the 
critical quality attributes (CQAs) through risk analysis

Table 5: Evaluation parameters of optimized batch-Vl-04

Sr. No Parameter Observation
1 Description Brown colored smooth gel
2 Change in color Stable
3 Transparency Brown
4 Phase reparation No phase separation
5 Homogeneity Homogenous
6 Viscosity 4462 cps
7 pH 5.3
8 Stability Stable at room temp

Table 6: Evaluation of phytoconstituents escin emulgel system

Sr.
No

Formulation
Batches pH Viscosity

(Cps)
Spreadability
(Hardness) G

1 VL-01 5.3 8218 1.8
2 VL-02 5.4 6550 2.1
3 VL-03 5.5 4824 1.6
4 VL-04 5.3 4456 1.4
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texture analyzer assesses formulation hardness, reflecting its 
cohesiveness; greater hardness implies reduced spreadability. 
The dilution potential of the prepared emulgel was investigated 
to determine its capability to be diluted with the external phase 
of the system without undergoing phase separation. In freeze-
thaw cycle study, spreadability study, irritancy study, dilution 
test, centrifugal test and consistency test were employed to 
check stability of the formulation in worst temp and humidity 
conditions. Having evaluated all the parameters, formulation 
batch VL-04 was found satisfactory and optimized for further 
studies. Results of spreadability and freeze-thaw cycle 
were reported in Table 7.
Escin content
The escin content of the prepared emugel formulation was 
depicted in Table 8 %Escin content of a proposed emulgel was 
noted to be 99.45%.
In-vitro escin release study
In in-vitro study it is found that, the percentage cumulative drug 
release of all prepared escin based topical emulgel formulations 
ranges between 70 to 95% (Table 9). It is also found that the 
maximum drug release from the optimized VL-04 batch 
94.63% at the end of 12 hours. The maximum release is 
because the optimized formulation consists of the right blend 
of excipients and surfactant soya lecithin, which is commonly 
used as a solubility enhancer and for better permeation of 
poorly water-soluble molecules. The presence of soya lecithin, 
which is the differentiating point for the optimized VL 04 batch 
since it acts, shows maximum improvement in escin release 
compared with other formulations. The optimized VL-04 
formulation was compared with other batches based on 
cumulative escin release, and it is found that cumulative% of 

escin release of VL-03 was 69% at the end of 12 hours, where 
a cumulative percentage of escin release of optimized VL-04 
batch was found to be 94.63% at the end of 12 hours which is 
depicted in Figures 7 and 8.
VL04 Stability studies of escin emulgel system
Stability studies offer insight into the evolution of a escin quality 
over time, influenced by a spectrum of environmental elements, 
including temperature, humidity, and light (Table 10). These 
studies facilitate the determination of optimal storage conditions 
and the establishment of a suitable shelf life for the substance.
As per ICH guidelines, accelerated stability study was 
performed on prepared optimized-based emulgel. For the 
stability study, prepared emulgel was filled in PET Jars of 
100gm capacity and put into the stability chamber, where the 
temperature was set at 40℃ and relative humidity was set 
at 75%. Formulations obtained parameters was compared at 
room temperature and elevated temperature, where optimized 
formulation was found to stable at room temperature condition.

While at accelerated temp and humidity conditions, pH 
Viscosity and %drug release were slightly reduced. The 
increased temp and humidity results in the breakdown of the 
viscosity of carbomer 980 also leads to the generation of acidic 
environment within the formulation where this was seen in 
reduced pH value where initial value 5.3 changed to 4.2 at 
the completion of 3 months. Reduced viscosity and pH value 
highlight small deterioration of product quality parameters, 
suggesting ideal storage condition is room temperature for 
developed emulgel preparation.

SUMMARY
Aesculus hippocastanum or horse chestnut extract containing 
escin possessing anti-inflammatory, anti-edema activity and 
venotonic were successfully added into topical gel system for 
the management of varicose veins. Proposed work is carried 
out to develop a novel escin emulgel system to treat varicose 
veins. Scientifically proven ingredients were combined for 
unmet need of the management of varicose veins. An endeavor 
has been undertaken to create a hybrid drug delivery system 

Table 7: Spreadability and the freeze-thaw cycle of escin emulgel 
system

Sr.
No Parameter Batch VL-01 Batch 

VL-02
Batch 
VL-0 3

Batch 
VL-04

1 Spreadability 1.3-1.9 1.4-2.1 1.5-1.8 1.1-1.5

2 Irritancy
Test Non-irritant Irritant Non-

irritant
Non-
irritant

3 Dilution Test Dilute with
Water (10

Dilute 
with
Water 
(10

Dilute 
with
Water 
(10

Dilute 
with
Water 
(10

Times Times Times Times
4 Centri

fugal Test
Non Homo
genous
gel

Non Homo
genous
gel

Homog
enous 
gel

Homog
enous
gel

5 Consis
tency
Test

Thick Semi-
Solid Gel

Semisolid
Gel

Semisolid
Gel

Semisolid
Gel

Table 8: Escin content of the emugel

Sr. No Batch Code Escin Content %
1 VL 04 99.45%

Table 9: In-vitro escin release profile of emulgel system

Time in hr. VL01 VL02 VL03 VL04
1 4.25 3.025 6.01 6.15
2 10.65 5.12 8.12 12.25
3 18.98 11.58 14.02 18.65
4 22.35 20.78 18.01 26.48
5 30.45 24.04 23.11 36.4
6 36.45 30.34 27 42.22
7 42.05 34.05 36.04 55.12
8 54.54 41.98 42.09 62.49
9 62.32 48.25 49.03 74.15
10 73.15 61.25 56 80.59
11 80.06 74.52 62.12 85.02
12 85.88 79.25 69 94.63
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by merging two distinct delivery mechanisms: emulsions 
and aqueous carbomer gel. This novel approach addresses 
the limitations inherent in traditional therapies for treating 
varicose veins. The UV spectral analysis of escin in conducted 
at various concentrations in phosphate buffer with a pH of 
6.8 demonstrated  a linear outcome. Hence it obeyed Beer’s 
Lambert law. Homogenous emulsions of escin system were 
composed using a high-speed homogenizer mixer. Total 
4 trial emulgel formulations were composed by keeping 
drug (escin), phenoxyethanol, propylene glycol, and liquid 
paraffin as fixed proportion and differing stearic acid and 
carbomer 980 concentrations. For batches, batch VL-04 
(Table 11) has the optimized formula finalized after a thorough 
physicochemical and analytical investigation. The developed 
emulgel formulations were characterized for escin in content, 
viscosity, pH spreadability studies and in-vitro escin in release 
study. The presence of spherical globules was indicated the 
formulation of emulsion in gel base on the basis of photo 
microscopic evaluation. Physiochemical evaluation studies 
such as Freeze-thaw cycle, pH, viscosity determination, and 
spreadability are within the acceptable range, thus provided 
evidence to optimize the formulation. The characterization 
studies provided good stability of developed topical gel system 
which can be good basis for scale up of product. As per the 
in-vitro escin in release studies, optimized emulgel formulation 
(VL 04) was transformed into emulgel formulation with the 
addition carbomer 980 gel in-vitro escin in release study of all 
escin emulgel formulation was conducted by diffusion method. 
Out of all the emulgel formulated versions, the optimized 

Figure 7: In-vitro percentage escin release of escin emulgel

Figure 8: In-vitro percentage escin release of emulgel formulation 
batch

Table 10 Stability study Report of Escin based emulgel- Batch No-VL 
04 (Condition: 27℃ and 75% RH (Room temperature)

Form
ulation 
Batch

Months

Quality Control Parameters

Appea
rance

pH 
(Mean 
Value)

Viscosity 
(Mean 
Value) in 
cPs

%Active 
Content 
(Mean 
Value) 
(%)

In-vitro 
Active 
Release 
(Mean
Value) 
(%)

Batch-
VL
04

0

Brown 
Colored 
Smooth 
Gel

5.3 4462 99.45 94.63

1

Brown 
Colored 
Smooth
Gel

5.5 4354 98.14 92.55

3

Brown 
Colored 
Smooth
Gel

5.8 4320 97.58 93.05

Table 11: Stability study Report of Escin based emulgel- Batch No-VL 
04 (Condition: 40℃and 75% RH)-Accelerated Condition)

Form
ulation 
Batch

Months

Quality Control Parameters

Appea
rance

pH 
(Mean 
Value)

Viscosity 
(Mean 
Value) in 
cPs

%Active 
Content 
(Mean 
Value) 
(%)

In-vitro 
Active 
Release 
(Mean
Value) 
(%)

Batch-
VL 04

0

Brown
Colored 
Smooth
 Gel

5.3 4462 99.45 94.63

1

Brown
Colored 
Smooth 
Gel

4.5 4125 97.25 88.15

3

Brown 
Colored
Smooth
 Gel

4.2 3825 95.14 85.24

formulation (VL04) exhibited a controlled and prolonged drug 
release of 94.63 ± 0.22% over a span of 12 hours. The presence 
of soya lecithin, which is the differentiating point for the 
optimized B4 batch since it acts, shows maximum improvement 
in escin release compared to other formulations.

Developed emulgel formulation batch VL04 was described 
for viscosity, pH, spreadability, escin content and in-vitro escin 
release study. The pH of the proposed emulgel was found to 
be 5.3 and it was noted to be brown colored dispersion. Escin 
content was found to be 99.45%. The cumulative percentage of 
Escin release of optimized B4 batch was found to be 94.63% 
at the end of 12 hours. The viscosity for the optimized escin 
emulgel was noted to be satisfactory. A stability study suggests 
ideal storage condition of escin based emulgel system is “Store 
at room temperature, protect from direct sunlight”.
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CONCLUSION
It is concluded that the escin-enriched topical emulgel 
formulation system demonstrated promising stability and 
consistent drug release characteristics throughout freeze-thaw 
cycles. The formulation exhibited good stability under the 
tested conditions and maintained its intended drug release 
profile. These findings suggest that the freeze-thaw process 
did not significantly impact the escin- enriched topical gel 
formulation’s overall quality, stability, or drug release behavior, 
highlighting its potential for further development as a viable 
pharmaceutical product. Thus, the current study presents a novel 
approach, emphasizing the safety, effectiveness, and potential 
of the formulated escin-based emulgel as a promising solution 
for topical managing varicose veins. However, additional 
confirmation through experimental and clinical investigations 
is crucial to validate the findings of this study.
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