Journal of Medical Care Research and Review
Received 15 Apl 2023 | Accepted 20 May 2023 | Published Online 7 Jun 2023

DOI: https://doi.org/10.52845/MCRR/2023- 6- 2 ISSN (0) 2589-8949 | (P) 2589-8930

1F:5.555
JMCRR 6 (6) , 1278—1286 (2023)

()
ORIGINAL ARTICLE e

A review on more stable niosome ‘proniosomes’ suitable carrier
for TDDS

T. Bhargava®, Dr. K. Dashora?, Urmila Rathore®, Shweta Panwar*, Dr Tanu Bhargava®,
Dr Narendra Mandoria®

L2|nstitute of Pharmacy, Vikram University, Ujjain, M.P, India
®Institude of Pharmacy Orientel University, Indore, M.P, India
*Institute of Pharmaceutical Science, Ujjain, M.P, India

>%|nstitute of Pharmacy, Vikram University, Ujjain, M.P, India

Abstract:

The transdermal medication conveyance is one of the promising course of medication
conveyance framework, since it by passes the main pass digestion, keeps away from
inactivation of medications by pH impacts and compounds present in Gl plot, gives a nonstop
method of organization at rates moving toward zero request like that given by an intravenous
implantation, increment the half existence of the medication, the conveyance is painless, no
hospitalization is required, and works on persistent consistence. A definitive target of present
examination in light of the turn of events and portrayal of proniosome based transdermal gels
of drug has a place with various classifications by using reasonable parts. This item will give
unsurprising and expanded length of action, physical and compound soundness, adaptability,
great bioavailability for ineffectively solvent medications, works on natural half-life, evades
the variance in drug levels, keeps up with plasma grouping of medications and builds the
patient consistence. Eventually the patient will give ideal treatment at lower cost. This
transporter framework is having the colossal open door in the space of transdermal
conveyance, beauty care products, nutraceuticals and so on.
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1. INTRODUCTION

Transdermal drug delivery (TDD) was a concentrations controlled by a device in
technology that could supply blood drug the late 1970s, and there was hope that it
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would eventually become a universal
strategy for medicine administration.
Transdermal transport is not even worth
considering for novel pharmaceuticals in
the biotechnology business since the skin
is too good a barrier to allow the delivery
of all but a few chemicals. This has been
contested, as TDD is now a widely used
method of delivering a variety of
medicines into the systemic circulation in
order to accomplish a particular
pharmacological consequence.

Natural herbs and substances are utilised
in traditional preparations such as
ointments, gels, lotions, and medical
plasters..

Natural herbs and substances are utilised
in traditional preparations such as
ointments, gels, lotions, and medical
plasters. TDD has clearly become a
profitable and feasible dosage form
because to clinical benefits, industrial
interest, a strong market, and regulatory
precedent. Nicotine (162 Da) is the
smallest ~ pharmacological molecule
currently manufactured in a patch, and
oxybutinin is the largest (359 Da). One of
the key issues in the field of TDD is
opening the transdermal route to large
hydrophilic medicines. The epidermis,
dermis, and hypodermis are the three
primary tissue layers described in the
epidermis, dermis, and hypodermis,
respectively’.

Transdermal  medication  conveyance
frameworks are independent, discrete dose
shapes that, when applied to intact skin,
discharge the medication(s) to
foundational course at a controlled rate.
The dermis is the layer beneath the
epidermis that houses the capillary system
that transports blood throughout the body.

Because the medication can only enter the
bloodstream if it can penetrate the stratum
corneum, the stratum corneum is the rate
limiting stage for transdermal preparation
permeation?.

PRONIOSOMES

Proniosomes were explored as an option in
contrast to liposomes and other transporter
frameworks for ensnaring polar and
nonpolar medications, as well as
hydrophobic and hydrophilic  drugs.
Proniosomes additionally enjoy the
benefits of low poisonousness, because of
their non-ionic nature, as well as the
absence of additional safeguards and
conditions for definition and creation.
From stability point of view either
chemical and physical for both purpose,
these non ionic surfactants based carrier is
suitable, well matched or we can say that
perfect carrier system for drug delivery.
with good cost productivity that means
economical, and can overcome unstability
issues like sedimentation, leakage etc..

Structure

Proniosomes, similar to liposomes, have a
bilayer structure . These are lamellar
structures that are minuscule in size. They
unite an ‘alkyl’ or ‘dialkyl polyglycerol’
ether class nonionic surfactant with
cholesterol, trailed by hydration in fluid
conditions. To make the bilayer, the
surfactant atoms direct themselves with the
end goal that the hydrophilic finishes of
the non-ionic surfactant face outward and
the hydrophobic closures face inside.

Proniosomes are classified as either
unilamellar or multilamellar depending on
the manner of manufacture. The niosome
is made up of a surfactant bilayer with
hydrophilic ends on the outside and
interior of the vesicles and hydrophobic
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chains facing each other within the bilayer.
As a result, hydrophilic medicines are

stored in the vesicle.

Fig.1 Structure of proniosomes (drug embedded in non ionic surfactants)

Kinds of Proniosomes There are two
kinds of pro-niosomes in light of the sort
of transporter and way of production.

Proniosomes those are dry and granular

1. Proniosomes made from sorbitol
2. Proniosomes made of maltodextrin

Proniosomes made from sorbitol are a
dry plan containing sorbitol as a
transporter, which is then covered with a
non-ionic surfactant and can be utilized as
a niosome in minutes subsequent to being
added to boiling water and fomented. The
quick slurry strategy is utilized to make
maltodextrin-based proniosomes.

Proniosomes _are liquid _crystalline
proniosomes. Proniosomes of this sort
serve as medication reservoirs for
transdermal administration. The baking
material for the transdermal fix is

aluminum foil, which is joined with sheet
of plastic.?

Advantages of proniosomes:

Actual strength issues like
combination, collection, sedimentation,
and spillage during capacity are kept
away from with proniosomes.

Forestalling hydrolysis of typified
meds, which decreases the scattering's
time span of usability.

No issues  with disinfection,
transportation, conveyance, capacity
homogeneity of portion, or scale-up.

Further developed bioavailability and
less unfriendly impacts

Drugs which can be each hydrophilic
and hydrophobic are entrapped.
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e Drugs are released in a controlled and Niosomes medication shape, size, content,
sustained manner due to depot and fluidity can be changed as needed *.

development

D
=

Fig 2.Advantages of proniosomes

Proniosomes Formulation Techniques strategy, slow splash covering technique
Proniosomal details can be ready by and coacervation stage partition strategy.
chiefly three strategies, for example, slurry

Slurry technique

Slurry  formation  takes
place, if not then add more
organic solvent

RBF attached to rotary evaporator &
vaccum applied until powder dried

solution in round bottom flask

Maltodextrin powder (carrier) +surfactant l

Dried proniosome powder stored & sealed
in container at 4°C

Fig 3. Slurry method

Coacervation stage partition strateqy
This method is mainly used to prepare
proniosomal gel.
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Surfactant+ Surfactant mixture
Warm ower water

lipid+ drug+ bath at 60-70°C dissolved completely adds
alcohol Ag, phase & warmed on

Fig 4. Coacervation phase seperation method

Slow _ splash _ covering _ strateqy
Proniosomes prepared by this method via
surfactant spray technique.

J L

J L ‘
L
.

Fig 5. Slow spray method
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2. A BRIEF REVIEW OF THE WORK
ALREADY DONE IN THE FIELD:

2.1 Literature review on proniosome
based transdermal drug delivery

Pandey and collaborators,
featured the properties and
attributes of proniosomes and

ethosomes in transdermal
medication conveyance and
restorative/cosmeceuticals

applications. Collaboration

concentrates between proniosomes
parts and skin is additionally
examined alongside the plan parts
of proniosomes detailing. There
point is to present and investigate
proniosome as a transporter
framework for different uses of
medications and cosmeceuticals.
The objective of this study is to
examine the productivity of
transcellular conveyance of
medications with the assistance of
proniosomes”.

Rawat and associates, proposed
that new arising idea of
provesicular framework gives the
answer for dispose of the
steadiness concern and furthermore
gives an edge of higher
entanglement  proficiency over
customary frameworks. Essentially,
proniosomal gel is a conservative
semi-strong fluid (gel) result of
non-ionic  surfactants  handily
shaped on dissolving the surfactant
in insignificant measure of OK
dissolvable and minimal measure
of aquous phase®.

Sonam and associates, inferred
that Conventional vesicular
frameworks like liposomes and
niosomes  face  dependability

related trouble. This new arising
idea has exhibited the potential in
working on the oral bioavailability,
focusing on medications to the
particular site and furthermore
saturation of medications across
the layer corneum. It delays the
presence of the medication in
foundational course lastly lessens
the poisonousness’.

Kaur and collaborators
Described the arrangement of
scatterings of proniosome-
determined niosomes, correlation
of these niosomes to traditional
niosomes, and streamlining of
proniosome definitions. Ordinary
and proniosome-inferred niosomes
are thought about as far as their
morphology, molecule  size,
molecule size conveyance, drug
discharge execution in engineered
gastric or gastrointestinal liquid.®.
Shehata and associates, noticed
the mean pharmacokinetic
boundaries of Aceclofenac and
Indomethacin from various
definitions showed expanded t %
and region under the bend Area
Under Curve of both Indomethacin
& Aceclofenac °.

Vashist and colleagues, proposed
to upgrade the solidness of vesicles.
Proniosomes is a reduced semi-
strong fluid translucent result of
non-ionic  surfactant effortlessly
framed on dissolving the surfactant
in insignificant measure  of
adequate dissolvable and minimal
measure of watery stage. Dry
niosomes can be changed over into
niosomes in - situ by retaining H,O
from the skin*®.
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e Singh and collaborators inferred
that the isoniazid niosomes created
are fit for diminishing medication
portion and poisonousness as well
as dosing recurrence which ought
to achieve worked on persistent
consistence. ~ All  the  more
significantly, macrophage focusing
on ought to be attainable at
destinations where tuberculosis
microbes are held onto'*

3. Conclusion:

For a long time, medicine of an intense
infection or an ongoing disease has been
achieved by conveying medications to the
patients by means of different drug dose
structures like tablets, cases, pills, creams,
treatments,  fluids, vapor  sprayers,
injectables  and suppositories  as
transporters. To accomplish and afterward
to keep up with the centralization of
medication directed inside the restoratively
compelling reach required for prescription,
taking this kind of medication conveyance
frameworks a few times in a day is
regularly essential. This outcomes in a
varied medication level and therefore
bothersome harmfulness and unfortunate
proficiency.

Proniosomes are unilamellar or
multilamellar vesicles of size 10-1000nm,
wherein a watery arrangement is encased
in an exceptionally requested bilayer
comprised of non-ionic  surfactants
regardless of cholesterol and dicetyl
phosphate. They can ensnare both
hydrophilic and hydrophobic medications.

Niosomes are liked over other vesicular
framework due to synthetic solidness, low
harmfulness in light of non ionic nature,
better accessibility of medication at site,
great characteristic skin entrance and they

are pitifully immunogenic. Niosomes
safeguards drugs against acidic and
enzymatic corruption. Niosomes showed
fantastic capture proficiency and in vitro
drug delivery can be controlled by sort of
surfactant and kind of its charge.

Niosomes have been utilized as medication
transporter for a wvery long time
medications like 5-fluorouracil,
methotrexate, daunorubicin and vincristine.
Endeavors have been made to typify
different NSAIDs like nimesulide,
diclofenac sodium, ketoprofen, tenoxicam
and indomethacin to defeat portion
depending symptoms of NSAIDs.

Proniosomes are believed to be
better module of medication conveyance
when contrasted with liposomes and
niosomes because of different variables
like expense, strength and so forth.
Pronisomal gel frameworks are generally
acknowledged Dby the analysts and
academicians lately due to its capacity to
convey the medication to the perfect
organs and giving wanted movement with
less measure of medication with less
incidental effects. These frameworks have
been viewed as more steady during
disinfection and capacity than niosomes.
The utilization of proniosomal transporter
brings about conveyance of high
centralization of dynamic agent(s),
controlled by piece and their actual
qualities. Different sorts of medication
conveyances can be conceivable utilizing
proniosomes based niosomes like focusing
on, ophthalmic, skin, parenteral, peroral
immunization.

The formative innovation of proniosomal
gel has seen gigantic improvement during
most recent couple of many years and its
utilization is supposed to increment in not
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so distant future. The motivation behind
this study is to examine the practicality of
proniosomes as transdermal medication
conveyance framework for drug.
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