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ABSTRACT

Topical drug delivery system of organogel of actives form of P Betel leaf oil
is used to treat bacterial infection of cellulitis disease. The deeper layers
of the skin and underlying tissues are affected by the common bacterial
skin illness known as cellulitis. This study describes the organogel by
using gelling agent soya lecithin and polymer Poloxamer 407 to obtain
the drug released and drug content. Physicochemical characterization
was performed for evaluation of the betel leaf oil on TLC, HPTLC and
anti-oxidant activity. The formulation of organogel was evaluated for an
organoleptic observation, measurement of pH, viscosity, spediability,
in-vitro drug released, anti-bacterial activity, skin irritation test and
stability test. Through this study, increase the drug released of organogel
as increasing the concentration of gelling agent. Concentration of soya
lecithin (2.5%) is then the drug released show the minimum released.
Hence, gelling agent and polymer is responsible for the variation of % of

drug released.

Keywords: Anti-Bacterial Activity, Antioxidant Activity, Skin Irritation
Activity, Drug Released, Drug Content.

INTRODUCTION

The deeper layers of the skin and underlying tissues are affected by the
common bacterial skin illness known as cellulitis [1]. It is characterized by
redness, swelling, warmth, and pain in the affected area. Cellulitis typically
occurs when bacteria, most commonly Streptococcus or Staphylococcus,
enter the body through a break in the skin. It can occur anywhere on
the body but most commonly affects the legs, arms, and face [2]. Over
fourteen trillion instances of cellulitis are reported each year in the United
States, making it one of the most frequent bacterial skin infections. It is
responsible for over 3.7 billion dollars in ambulatory care expenses and
650000 hospital admissions per year. According to some studies, the
incidence of cellulitis is around 24.6 to 50 cases per 1000 person-years,
with a higher incidence among males and individuals aged 45-64 years [3].

The most common site of infection is the lower extremity.
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Cellulitis often manifests as a warm, erythematous region
that is poorly defined, edematous and sensitive to palpation.
It is an acute bacterial infection that is inflaming the
subcutaneous tissue around it as well as the deep dermis.
There is no abscess or purulent discharge associated with
the infection. Streptococcus pyogenes and methicillin-
sensitive Staphylococcus aureus are the two most common
beta-hemolytic streptococci that cause cellulitis. Patients
who are immunocompromised, colonized with methicillin-
resistant Staphylococcus aureus, bitten by animals, or have
co-morbidities such as diabetes mellitus may become infected

with other bacteria [4-6].

Betel leaves are commonly used in many Asian cultures for
their medicinal, culinary, and cultural significance [7,8].
The betel plant, scientifically known as Piper betel is a vine
belonging to the Piperaceae family and is native to Southeast
Asia. The leaves of the betel plant are heart-shaped, glossy, and
have a distinct spicy and aromatic flavor. Betel leaf is herbal
drug with Anti-microbial, anti-inflammatory, anti-oxidant
properties that has been used to treat bacterial infection
of cellulitis, inflammation. Betel leaves have been used for
centuries in traditional medicine systems such as Ayurveda,
Siddha and Unani [9,10]. Betel leaves are rich in various
phytochemicals, including alkaloids, terpenoids and phenolic
compounds, which are responsible for their therapeutic

properties.

Topical drug delivery systems play a vital role in delivering
therapeutic agents directly to the site of application on the skin
for local or systemic effects. Organogels, which are semisolid
systems, composed of organic liquids immobilized within a
three-dimensional network of self-assembled gelators, have
emerged as promising vehicles for topical drug delivery.

Organogels offer numerous advantages, including controlled

Formulation Table

release, enhanced drug stability, improved drug penetration,

and prolonged drug residence time on the skin.

The organogelling of lecithin in organic phase is induced
as a result of introduction of a water phase. When lecithin
is dissolved in oil phase separately, it itself assembles into
reverse micelles. The extension of spherical reverse micelles
and their transformation into tubular and cylindrical micelle
cluster which is initiated by addition of minute amounts of

polar additives.

Cellulitis can lead to serious complications if left untreated
or if the infection spreads. Antibiotics can help prevent the
spread of bacteria, reducing the risk of complications such as
abscess formation, tissue necrosis, or bloodstream infections.
By addressing the underlying bacterial infection, antibiotics
can accelerate the healing process. They help the body’s
immune system in fighting off the bacteria, allowing the

affected skin and tissues to recover.
MATERIALS AND METHODS

Betel leaf oil was procured from Veda oils Wazirpur (Delhi),
Soya lecithin were procured from Mahendra's pure chem
laboratory, PEG 400 were procured from Pallav Chemical
and Solvent Pvt Ltd Tarapur, [sopropyl palmi tate
and Polaxomer 407 were procured from Research lab chem

industries. All other chemicals used were of analytical grade.

Organogel were prepared by the dispersion method, Soya
Lecithin adds in isopropyl palmitate (7%) and keep overnight
at room temp (25°C) up to complete dissolved. Poloxamer
407 and methyl paraben (0.020%) propyl paraben (0.002%)
dissolved in water and a store in refrigerator (2°C), then Drug
and PEG 400 add in lecithin solution and Lecithin solution add
in 2nd solution with continuous stirring at 400 rpm till mixed

properly (Table 1).

Table 1. Formulation Table

Sr.No. Name of Ingredients (%) F1 F2 F3 F4 F5 F6 F7 F8
1 Betel Leaf Oil (%) 1 1 1 1 1 1 1 1
2 PEG 400 (%) 10 10 10 10 10 10 10 10
3 Soya Lecithin (%) 2.5 2.5 5 10 5 5 2.5 10
4 Isopropyl Palmitate (%) 7 7 7 7 7 7 7 7
5 Polaxomer 407 (%) 10 15 10 10 15 20 20 20
6 Methyl Paraben (%) 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020
7 Propyl Paraben (%) 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
8 Water up to (%) 100 100 100 100 100 100 100 100
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Characterization
Spectrophotometric characteristics [8]

For this,1 ml of (Betel leaf oil) was placed in a 10 ml volumetric
flask and dissolved in 8 ml of ethanol, then the volume was
built up to the mark using ethanol. To make a stock solution
of 100 ul/ml of Betel leaf oil. This was used as final (standard)
stock solution 100ul/ml. The solution was scanned in the
range of 200 to 400 nm and the corresponding Amax value

was reported using solvent system blank.
FTIR spectroscopy [11]

For this, potassium bromide dispersion method was used.
The drug was previously dried in desiccators and the blend
of betel leaf oil and potassium bromide (1:3) was prepared.
The baseline correction was made using dried potassium
bromide and spectrum was recorded over 4000-400cm-1.
The spectrum has been used for elucidation of structure of
betel leaf oil by interpreting the major peaks observed in the

spectrum.
Thin Layer Chromatography [12,13]

Thin layer chromatography (TLC) is a chromatography
Thin

chromatography is performed on a sheet of glass, plastic,

technique used to separate mixtures. layer
or aluminium foil, which is coated with a thin layer of
adsorbent material, usually silica gel, aluminium oxide, or
cellulose (blotter paper). This layer of adsorbent is known
as the stationary phase. After the sample has been applied
on the plate, a solvent or solvent mixture (known as the
mobile phase) is drawn up the plate via capillary action. The
compounds were identified by matching color and Rf value

with the parallel spot of marker compound of respective class.
HPTLC of betel leaf oil [14,15]

Procedure of sample preparation

i. Preparation of standard Eugenol:

Take a 100 pl of Eugenol and add 1ml n- hexane, shake well
then two layers are formed. Take the organic fraction for a

sample spotting.

ii. Preparation of betel leaf oil for a sample spotting:
Take 50 pl betel leaf oil and add 2ml n-hexane, shake well
iii. Preparation of gel formulation:

Take 1 g of gel in 15 ml of n-hexane and stir it for 2 hours.

Then the solution is concentrated and its TLC is checked in

7:3:1 Toluene: Ethyl acetate: Acetic acid as a mobile phase.
In-vitro antimicrobial studies

The agar plates were prepared by dissolving the nutrient agar
28 gm into the water 1000 ml and were autoclaved for 15
minutes at 121°C. Then, the agar medium was allowed to cool
at 40-45°C. 25 ml of molten agar was poured into the petri

dishes. The agar plates were allowed to solidify.

Preparation of inoculum  Staphylococcus  Aureus,

Pseudomonas Aeruginosa, and Streptococcus Pyogenes
were used to estimate the antibacterial efficacy of the topical
formulations containing betel leaf oil and the inoculation of
agar plate (Figure 2). Wells were prepared by using a sterile
cork borer by making holes in the inoculated agar plates
(Table 6). Each well was 5 mm in diameter. A weighed amount
of the formulation was placed into each well. The plates were
incubated at 37°C for 72 hours and observed for inhibition
zones. The area of the inhibition zones was measured by using

a ruler to the nearest millimeter.
Anti-oxidant activity [16]

Antioxidant capacity of the formulation was confirmed by the
DPPH scavenging assay according to Brand-Williams et al.
Different concentrations (0.01 to 0.1 mg/ ml) of the extracts
and ascorbic acid (standard) were thoroughly mixed with 5
ml of methanolic DPPH solution (33 mg/L) in test-tubes and
the resulting solution was kept standing for 10 minutes at
37°C before the optical density (OD) was measured at 517
nm. The measurement was repeated with three sets and an
average of the reading was considered. The percentage radical

scavenging activity was calculated from the following formula:
% Scavenging [DPPH] = [(AO - A1)/A0] x 100

Extrudability

Extrudability = Applied weight to extrude gel from tube (in
gm) / Area (in cm2)

Drug content

1gm organogel was dissolved with little amount of ethanol in
a 100 ml volumetric flask and mixture was shaken till solution
was affected. The volume was made up to 100 ml with ethanol.
The solution was filtered through Whatman filter paper

(No. 41). Further dilute 5ml to 50 ml with ethanol (Table

3). The absorbance of the solution was measured at 355 nm
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(Systronics PC based double beam spectrophotometer 2202)

against reagent blank.
Drug released

All formulations were subjected to in-vitro diffusion through
cellulose membrane by using Franz diffusion cell. The receptor
compartment was filled with saline phosphate buffer pH 6.8
and kept at 32 £ 0.5°C and stirred with the help of magnetic
stirrer. Phosphate buffer pH 6.8 was added to maintained
sink condition. About 1 gm of organogel was placed on the
cellulose membrane. 1 ml of sample was withdrawn from
the receptor compartment at 1, 2, 3, 4, 5, 6, 7, 8 hours and
replaced with same volume of medium (Table 4). All samples
were diluted up to 10 ml with medium and analyzed for alpha
lipoic acid content spectrophotometrically (Systronics PC
based double beam spectrophotometer 2202) at wavelength
355 nm (Figure 11).

RESULTS

Spectrophotometric characteristics

Skin irritation test (HET-CAM Test)

The hen’s egg chorionic test (HET-CAM) is an alternative to
animal testing for the identification of serious skin irritants,
using embryonic chorion (Figure 3A, 3B & 3C). The skin
irritation of the developed formulation has been verified
by the chicken egg chorion test, a rapid, sensitive, and
inexpensive test for incubated eggs, which is a case of the
boundary between In-vivo systems and In-vitro systems, and
does not conflict with ethical or legal standards or obligations
(Table 7).

Stability study [8]

Short-term stability study of prepared organogel formulation
was carried out by storing at 25+2°C for a period of 45 days
(Table 8). At intervals of one week the organogel was visually

examined for any physical changes.

SYSTROMICS
DOUBLE BEAM UV-vik Spectrophotometer. 2306
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Figure 1. UV spectrum of Betel leaf 0il Amax in ethanol.
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absorbance y = 0.037x+ 0.0084
R = (9891
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Conc. pg/mi

Figure 2. Calibration curve of Betel leaf oil in ethanol.
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Figure 3. FTIR spectrum of Betel leaf oil.
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Thin Layer Chromatography

Figure 4. TLC run with mobile Methanol: Chloroform: Acetic acid.

HPTLC of betel leaf oil:

Figure 5. HPTLC Plate 1.

I s dotore/ 10:30654/M)eS. 10055 | :



ISSN : 2474-753X Mathews Journal of Pharmaceutical Science

Figure 6. HPTLC Plate 2.

Anti-oxidant activity

99.00 DPPH Assay % RSA (Standard)
v=0.2732x+98.348
98.90 2 = (,9492 %
P 98.80
% 98.70 -
B
98.60
98.50 -
98.40 *. . . . .
0 0.5 1 1.5 2 2.5
Cone. mg/ml

Figure 7. DPPH Assay % RSA (Standard).
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Figure 8. DPPH Assay % RSA (Standard).
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Figure 9. DPPH Assay % RSA (Drug).
Table 2. Characteristics of Preliminary trial batches organogel
Sr.No Parameters F1 F2 F3 F4 F5 F6 F7 F8
1 Appearance Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque
2 Homogeneity ++ ++ +++ +++ +++ +++ +++ +++
3 Colour Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow
4 Odour Odourless Odourless Odourless Odourless Odourless Odourless Odourless Odourless
5 Texture Smooth Smooth Smooth Smooth Smooth Smooth Smooth Smooth
6 pH 6.89+0.07 6.77+0.06 6.96+0.03 6.94+0.02 6.91+0.04 6.74+0.04 6.98+0.09 6.94+0.03
7 Viscosity (CPS) 4896+11.89 4967+12.65 5243+13.29 5497+12.76 5387+11.14 5649+13.07 5835%12.68 5735%11.32
8 Spreadability(cm) 4.7+0.12 4.4+0.08 3+0.12 3.1+0.12 3+0.09 2.8+0.12 2.3+0.16 2.5+0.09
9 EXtrudci’%ity 8/ 1221:060 1247043 15+0.95 15.66£0.44  15.12+0.63  15.89:0.56  16.92+0.12  16.82+0.22
Drug Content
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Table 3. Drug Content

Sr.No. Formulation Batches

Drug Content (%)

1 F3
2 F4
3 F5
4 F6
5 F7
6 F8

92 +0.47

94 £0.81

95 £0.47

96 £0.47

95 +0.81

96 £0.47
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Figure 10. % Drug Content.
In-Vitro Drug Release
Table 4. In-Vitro Drug Release
SR.NO Formulation Batches Cumulative Drug release (%)
1 F3 75.68 £0.49
2 F4 79.34 +£0.85
3 F5 73.68 £0.79
4 F6 84.21 +0.35
5 F7 71.3 £0.46
6 F8 86.34+0.95
1:: | % Drug Released
o)
70 I ——F1
&0 ——id
. —— 5
- ——F
10
:u — 7
=8—F3
o 1 2 3 L] 5 & 7 ] ?
Time (Hrs)

Figure 11. In-Vitro Drug Release.
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Texture Analysis
Table 5. Deformation study of organogel

Sr.No. Formulation Batches Deformation (mm)

1 F3 3.81

2 F4 3.86

3 F5 3.94

4 F6 3.97

5 F7 3.96

6 F8 391
Antibacterial Activity

Table 6. Antibacterial activity

Sr.No. Test organism Sample marked as  Result (Zone of inhibition) mm
1 Staphylococcus Aureus F6 batch 14
2 Pseudomonas Aeruginosa F6 batch 16
3 Streptococcus Pyogenes F6 batch 12

Zone of Inhibition of prepared formulation against Figure 12. 1) Staphylococcus Aureus, 2). Pseudomonas Aeruginosa, 3)

Streptococcus Pyogenes

HET CAM test

Figure 13. A) NaCl 0.9 % 1 %. B) SLS Solution (Positive control). C) Optimized batch (F6) (Negative control).
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Scoring scale
Table 7. Scoring scale
Sr.No Test solution Score Inference
1 NaCl 0.9 % (Negative control) 0 Non irritant
o . .
2 1 % SLS Solution (Positive 3 Severe irritant
control)
3 Optimized batch (F6) 0 Non irritant
Stability Studies
Table 8. Stability data of organogel of betel leaf oil
Observations
Sr. No. Parameters 0 day 15 day Inference
assessed
4°C x2°C 25°C/60% RH  40°C £2°C 4°C x2°C 25°C/60% RH  40°C +2°C
1 Colour Opaque Opaque Opaque Opaque Opaque Opaque No change
2 Viscosity 5649+12.07 5649+12.07 5649+12.07 5727+12.71 5646+13.09 5567+9.84 No change
3 Drug content g6, 47 96+0.47 96+0.47 95 £0.47 95:0.47 95:0.94 Mo significant
(%) change
4 Drugrelease  g4914035  84.21£035 84214035  84.08:0.23 84:0.47 83.9+073  Nosignificant
(%) change
Observations
Sr. No. Parameters assessed 30 day 45 day Inference
4°C £2°C 25°C/60% RH  40°C £2°C 4°C £2°C 25°C/60% RH  40°C £2°C
1 Colour Opaque Opaque Opaque Opaque Opaque Opaque No change
2 Viscosity 5731+12.56 5647+11.77 5563+10.19 5731+12.22 5650+12.36 5565+9.09 No change
3 Drug content (%) 93 +0.81 95+0.81 95+0.81 94+0.81 95+0.94 95+0.94 No significant change
4 Drug release (%) 83.88+0.73 83.8+0.73 84.22+0.33 84+0.71 84+0.35 83.88+0.73  No significant change
DISCUSSION formulation. Compatibility studies with excipients, especially

The current study was undertaken to develop a medicated
organogel formulation incorporating betel leaf oil for potential
use as a topical antibacterial agent. Topical delivery systems
are advantageous for localized infections, offering improved

patient compliance and minimized systemic effects [17-37].

To begin with, the identity and purity of betel leaf oil were
confirmed through physical, organoleptic, spectroscopic,
and thermal characterization, along with chromatographic
techniques such as TLC and HPTLC. These evaluations ensured

that the oil used was of pharmaceutical grade and suitable for

the gelling agents, demonstrated that there were no negative
interactions, indicating their suitability for stable formulation

development [38-44].

Preliminary batches of the organogel were formulated using
different concentrations of soya lecithin and poloxamer 407
to identify the optimal combination for desired consistency
and stability. Among all the batches, formulation F6 emerged
as the most promising based on physical attributes such as

homogeneity, viscosity, and spreadability [45-58].

The optimized formulation (F6) was composed of 1% betel leaf

III https://doi.org/10.30654/MJPS.10055
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oil, 5% soya lecithin, 10% PEG 400, 7% isopropyl palmitate,
and 20% poloxamer 407, along with suitable preservatives.
This composition provided a balanced gel structure, which was
easy to apply and had a pleasant feel on the skin. Evaluation of
pH, viscosity, spreadability, and extrudability confirmed that

the formulation was stable and user-friendly [59-68].

In vitro drug release studies showed that the F6 organogel
allowed controlled and sustained release of the active
compound, potentially enhancing therapeutic action at the
site of application. The inclusion of PEG 400 and poloxamer
407 likely facilitated this release by improving solubility and
skin penetration [69-73].

Moreover, the antibacterial activity of the formulated gel
indicated that the inherent properties of betel leaf oil were
well preserved and effectively delivered. This supports its role
in inhibiting the growth of pathogenic bacteria when applied
topically.

Stability testing conducted over a 15-day period under
standard storage conditions revealed that there were no
significant changes in physical appearance, pH, viscosity, drug
content, or drug release profile. This confirms the short-term

stability and robustness of the F6 formulation.

In summary, the findings demonstrate that the developed
organogel formulation offers a stable and effective platform for
the topical delivery of betel leaf oil. The F6 batch, in particular,
meets all the essential criteria for topical application and
shows promise as a potential natural-based antibacterial

product.

Therefore, it was concluded that organogel of betel leaf oil is a

good for the treatment of cellulitis.
CONCLUSION

The study successfully developed a stable and effective
betel leaf oil-based organogel for topical antibacterial use.
The optimized formulation (F6) showed good spreadability,
viscosity, and sustained drug release while retaining
antibacterial activity. Overall, it presents a promising natural
alternative for treating localized infections through topical

application.
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