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ABSTRACT

Natural plant sources are abundant, and formulations based on herbal extracts are more effective. The creation of nano emulsions from
herbal extracts, such as "Hibiscus sabdariffa," was the primary focus ofresearch. This study investigates the antibacterial properties of hibiscus
sabdariffa root extract as a basis for a nano emulsion formulation. With the help of ultrasonication, micro fluidization, phase inversion, and
emulsification procedures, this study aims to manufacture a nano emulsion based on hibiscus sabdariffa. It will then be evaluated using TEM,
FTIR, zeta sizer, and polydispersity index. These extract-based nano emulsions can be used to give antibacterial activity specifically to both
gram (-) and gram (+) bacteria.
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INTRODUCTION

Advanced nanoscale drug delivery techniques include nano emulsions. They act as model systems for comprehending colloidal
dispersions in the nanoscale, where the particle size varies from 1 to 100 nm. They serve as the foundation for the synthesis of materials.

Nano emulsions are colloidal dispersions with two immiscible phases that range in size from approximately 1 to 100 nm. Because
of their higher free energy, an interfacial film of surfactant and co-surfactant stabilizes the particles. Nano emulsions are thermodynamically
unstable and kinetically stable.

Nano emulsion droplet size 1 to 100 nm

METHODSOFPREPARATION OF NANO EMULSIONS
HIGH ENERGY METHODS
High pressure homogenization:

The process of forcing the mixture of two liquids oil and aqueous phase through a tiny input orifice at high pressure (500-5000 psi)
results in the product being subjected to significant turbulence and hydraulic shear, which in turn produces incredibly fine emulsion particles.
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Micro fluidization:

Utilizing a high-pressure positive displacement pump (500-20,000 psi), this apparatus pushes the product through an interaction
chamber made up of tiny passages known as micro channels. Very small particles in the sub-micron range are produced as the product passes
through the microchannels on the impingement area.

Aqueous phase +oleaginous phase (heated and pH adjustment)

o

Add emulsifying agent and allow for rapid cooling

&

Very high-pressure homogenizer(500-20000psi)

Formation of very small droplet size (nano size)

Ultra sonic emulsification:

This technique uses cavitation forces to break apart the macro emulsion by using ultrasonic vibrations emitted by a probe. The
nano emulsions with the required characteristics can be produced by adjusting the ultrasonic energy input and time. This is the method for
creating nano emulsions that is most frequently employed.

LOW ENERGY METHODS

Solvent diffusion method

Water-miscible organic solvents including ethanol, acetone, and ethyl methyl ketone dissolve the oil phase. By rapidly
diffusing the organic solvent, the organic phase is put into an aqueous phase containing surfactant to produce a spontaneous nano emulsion.
Through appropriate techniques, such as vacuum evaporation, the organic solvent is extracted from the nano emulsions.
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Solvent diffusion method
Phase inversion technique

In this technique the fine dispersions are produced as the phase inversion occurs which is caused by varying the composition
and keeping the temperature constant.

Phase transition from a nearly ideal condition achieved by altering a single formulation variable, such as temperature or salinity, to a
nearly ideal value. Changing the formulation of more than one variable results in a phase transition from a near-optimal state via changes in
numerous variables.
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Phase inversion method

Phase inversion method

CHARACTERISATION OF NANO EMULSIONS
Globule size and Zeta potential

Distilled water is used to dilute nano emulsions to a ratio of 50 to 100. The resulting samples were created using a magnetic
stirrer and gently agitated for five minutes. The dynamic light scattering technique was then used to assess the final nano emulsion's zeta
potential and globule size distribution (PSD).

PH determination

A pt meter is used to determine the p*! (Instrument Hannan). Both before and after the measurement, the electrode was cleaned
with distilled water. Additionally, a standard calibration curve was used to quantify the P, and three separate electrode dips were made into
the nano emulsion. Every measurement was followed by rinsing the electrode to prevent contamination.

Viscosity measurement

A variety of equipment, including the Ostwald viscometer, Hoeppler falling ball viscometer, Stormer viscometer, Brookfield
viscometer, and Ferranti-Shirley viscometer, were used to measure the viscosity of the nano emulsion. The Brookfield viscometer is the
recommended model for determining the viscosity of nano emulsion among all of these models. Viscosity determination confirms if the system
is an O/W or W/O emulsion. Systems with low viscosity indicate they are O/W type, whereas those with high viscosity indicate they are water
in oil type.

Determination of encapsulation efficiency

A weighed quantity of the formulation is ultrasonically dispersed in an organic solvent to release the drug, which is then extracted
into an appropriate buffer to ascertain the amount of drug entrapped in the formulation. The extraction is subjected to spectrophotometric
analysis at the drug's A max after appropriate dilutions are made in comparison to a suitable blank to estimate the drug content.

Equations: drug EE = drug content in the product obtained (mg)/total amount of drug added (mg)=100 and drug LE = drug content
in the product obtained (mg)/total product weight (mg)x100 can be used to determine the drug's entrapment efficiency (EE) and loading
efficiency (LE). Reverse phase high-performance liquid chromatography (HPLC) methods could also be used to ascertain the drug content.

Fourier-transform infrared spectroscopy (FTIR) spectral analysis

Drug loading, polymerization, crosslinking, and drug-excipient interaction in the formulation can all be evaluated using FTIR analysis.
It is also employed in the identification of functional groups together with their attachment mechanism and the molecular fingerprint.

Samples can be generated using appropriate techniques, such as the Nujol mulls method or the potassium bromide pellet method, and
then scanned in an FTIR at a modest scanning speed between 4000-400 cm

1. The absence of drug-excipient interactions, or the compatibility of the drug and excipient, was reported by Srilatha et al. in their FTIR tests
on pure drug and glipizide nano emulsion. All of the drug's distinctive peaks were also present.

ANTI BACTERIAL ACTION OF NANO EMULSIONS

Hibiscus sabdariffa extract based nano emulsions are active against both gram (+) ve and gram (-) ve strains includes e-coli,
staphylococcus aureus, pseudomonas aeruginosa, bacillus subtilis.

IJNRD2401327 International Journal of Novel Research and Development (www.ijnrd.org) d192



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 1 January 2024| ISSN: 2456-4184 | JNRD.ORG

GENERAL MECHANISM OF NANOEMULSIONS AGAINST BACTERIAL STRAINS

e The physical mechanism by which high energy nano emulsion droplets fuse with lipid on the pathogen's outer surface is how nano
emulsions kill microorganisms.
e The electrostatic interaction between the cationic charge of the emulsion and the anionic charge on the pathogen increases fusion.

e Next, the pathogen's lipid membrane becomes unstable due to the release of energy that had been stored in the oil and detergent
emulsion.

e The pathogen's lipid membrane is destabilized by the active ingredient and the energy released, which causes cell lysis and pathogen
death.

NANO EMULSIONS FOR TOPICAL APPLICATION
Topical application

Targeted drug delivery to and via skin is made possible by nano systems like nano emulsions. Stable colloidal systems made of water and oil
stabilized by a combination of surfactants and co-surfactants make up nano emulsions, which are particularly interesting as topical skin delivery
methods.

This includes the incorporation of established chemical penetration enhancers to fluidize the stratum corneum lipid bilayers, thus
reducing the primary skin barrier and increase the permeation.

MECHANISM OF ACTION OF NANO EMULSION ON TOPICAL APPLICATION.

Due to their increased loading, biphasic O/W or W/O, multiple W/O/W, or O/W/O structures, nano emulsions can enhance the
compounds and improve skin penetration by delivering hydrophilic and lipophilic substances into the skin.

The intact epidermis is the primary route of skin penetration, and two main channels have been found: the transcellular route through
the corneocytes and the intercellular route through the lipids of the stratum corneum. The permeation enhancer must partition from the donor
solution into the lipid layer in order to pass through the skin's lipid layer. The degree to which CPEs partition into the lipid layer of the skin is
largely dependent on how hydrophobic they are (log P).

Nanoemulsion Mechanisms for transdermal drug delivery

Hydrophilic drugs

Plant profile

Most of nano emulsions are formulated from various plant extracts includes Hibiscus sabdariffa
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HIBISCUS SABDARIFFA

Roselle (Hibiscus sabdariffa) is an edible plant used in various applications including foods. The perennial plant produces many stalks,
each growing from 1.9 to 2.4 metres (3 to 8 feet) high. The leaves, growing on the upper portion of the stalk, are somewhat heart-shaped with
serrated edges.

TABLE 1:
Taxonomical description of Hibiscus sabdariffa

Kingdom Plantae

Phylum Magnoliophyte

Class Magnoliopsida

Order Malvales

Genus Hibiscus L

Species sabdariffa

Botanical name Hibiscus sabdariffa
DESCRIPTION

A perennial herbaceous shrub, Hibiscus sabdariffa L. family Malvaceae (HS) is widely grown in India and east and west Africa.
Today, it is widely produced for its leaf, fleshy calyx, seed and Fiber in tropical and subtropical regions. HS calyx is frequently utilized in the
manufacturing of the widely consumed non-alcoholic beverage known as Sobo.

LEAVES

The leaves are alternating, lanceolate to oblong, and frequently have a dentate (toothed or lobed) edge. The trumpet-shaped, huge,
noticeable flowers have five or more petals, ranging in colour from white to pink, red, blue, orange, peach, yellow, or purple, and their width
ranges from 4 to 18 centimetres.

STEM

The stem is cylindrical, full, erect, more or less woody and branched from the base, smooth or slightly hispid branches, green or reddish in
colour, and very variable in height up to 2.5 m

stem
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roselle has a deep root system that allows it to tolerate drought well. Fully grown roselle has a root system that is several feet in diameter and

up to one foot deep.

FRUIT

The brilliant red and fleshy cup-shaped fruits are the most important part of Roselle plants that can be processed into food and beverages,
pharmaceuticals and cosmetic products

PHYTOCHEMISTRY OF HIBISCUS SABDARIFFA

»

Table 2:

The presence of natural substances in Hibiscus sabdariffa confers medicinal efficacy. Bioactive substances are the cause
of the increased activity.

Alkaloids were discovered to be present in every part of the plants, according to a phytochemical review of the literature.
Cardiac glycosides were isolated and found exclusively in Hibiscus sabdariffa leaves and roots. Similar to this, H.
sabdariffa's roots are the sole place where anthracene glycosides are found.

Presence of flavonoids in its all parts, it can be of use to cure above mentioned disorders and as antioxidant agent.

Distribution of various phytochemicals in different parts of Hibiscus sabdariffa L plant.
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Solvent Phytoconstituents Stem Leaves Roots Seed
Anthracene glycosides - - + -
Flavonoids + 4 + +
Tannins s 3 + +
Steroids s A 4 +

Alcohol Triterpenoids - - - -
Anthocyanin + + - .
Alkaloids - + + +
Saponins + + + +
Cyanogenic glycosides - + + -
Flavonoids + + + +
Polyuronides - - - -

Water Gum + + + +
Chlorogenic compounds + - + -
Alkaloids + + + +
Triterpenoids - - + +
Phenolics + + +
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STRUCTURES OF IMPORTANT CHEMICAL CONSTIUTENTS

Delphinidin-3-sambubioside Epigallocatechin gallate
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Syringic acid Protocatechuic acid Caffeic acid

SUMMARY OF FORMULATION AND CHARACTERISATION METHODS OF VARIOUS PARTS OF HIBISCUS SABDARIFFA
BASED NANO EMULSIONS

Many of the researchers focused on formulation of various plant extract based nano emulsions by various methods in which hibiscus
sabdariffa.

Characterisation Activity
Various plant Methods of formulation techniques
parts extract
Leaves Formulation of hibiscus sabdariffa leaves based (w/0) nano | Zeta potential, droplet size
(roselle) emulsions by ultra homogenisation, ultra sonication Controlled drug
delivery
Stem Formulation of hibiscus sabdariffa stem extract based nano | Characterisation of zeta
(roselle) emulsions by phase inversion method potential, droplet size Stability studies
Seed Formulationandevaluation of roselle seed oil-based nano | Characterisation of zeta
(roselle) emulsions by ultrasonication potential droplet size and | Anti-oxidant
poly dispersion index activity
Seeds Formulation of nano emulsions using roselle seed oil by | Zeta potential, droplet size Anti-diabetic
(roselle) phase inversion activity
calyx Formulation of nano emulsions using roselle calyx extract by | Zeta potential, droplet size, | Cosmeceutical
(roselle) spontaneous emulsification method applications
Seed(roselle) Formulation of nano emulsions using roselle seed oil by ultra | Zeta potential, droplet size | Anti-
sonication inflammatory
activity
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CONCLUSION

The presence of alkaloids and flavonoids in hibiscus sabdariffa has demonstrated its potential as a natural anti-bacterial agent through the
development of nano emulsions using a variety of extracts (leaves, fruits, stem, and seeds). As a result, we have focused more on choosing the
root portion for the creation of nano emulsions and the assessment of its antibacterial activity. Previous findings indicate that certain sections
of this plant have strong antibacterial activity. Therefore, more study focuses on the formulation and assessment of nano emulsions, elucidating
their precise mechanism of action and evaluating their efficacy against a wide range of therapeutically relevant bacterial strains based on

extracts.
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