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Summary

Artificial lntelligence (Al) and Machine Learning (ML) are the new drivers for the industry

4.0 revolution. lts use is becoming widespread across society. the dawn of Al and Ml can

also be witnessed in the pharmaceutical industry. The manufacturing sector has been

signifi(anrly impacted by ALML. The ability of ML strategies to predict future events has

allowed for the deciphering of complicated patterns rn manufacturing patterns. This has

opened the avenues for an intelligent de(ision suppon system in different manufacturing

tasks like intuitive and continual inspection, fault detection, quality enhancemeng

'or*afry,ttcyrsrVAVnmffngffaar$purcrA*:f suOOlV chain. and much more. ML aOproaches
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Chayrer ...7

HISTORY AND DEVELOPMENT OF

MEDICINAL CHEMISTRY

o LEAINING OBJECTIVES r
Altcr conpktirg thb cfiaptcr, stulcnt sfroull 6c a1[c to undcrstanl:
, Dcfraitiar ad Sco( of Mclicinat Cficnistry,
. ,tstory anl dcwbpntat ofn4cficiaa[ Cficnbtry b wious phascs.
o l,{gu lDrug Dbtottcry aad:Danloprunt.
. 'tfrt inportoau of unow gfiysitncfrniat eropcrtks of dng suSstanes il n[atiot to tkir

Biobticq{ Action.
. 'lfu prirueiphs ant pfra$ oJ Drug rutahofism anf its importarcc.
. ,Ilu fattas alfcetiag Drug ,t{cta6ofLtn inelutiry Sunafuntol ospceu ad 9t{ctahofu fatc

d lttiotlJ Dnrtr uitfi sc(cetcl c4on{u.

-
1.1.{ Oeflnltaon and Scope of odlclnat Chemlstry

It is the branch of chemistry which deals with the fundamental knowledge on the
structure, chemistry and therapeutic value of drugs. The subject emphasizes on structure
activity relationships of drugs, importance of physicochemical properties and metabolism of
drugl as well as, the chemical synthesis of important drugs under each class.

Though, most of the infectious diseases like tuberculosis, typhoid, malaria, infective
hepatitis, tetanus, cholera. etc., which kill lakhs of people every year in underdeveloped or
developing countriet have been completely wiped off from the developed nations, some
are still back in resistant forms. AIso, disordea and infections like heart diseasq diabetes,
alzheimer, cancer and HMnfection are now considered the biggest killers.
1.1.2 ?he Ait of iledlclnal chemlstry

The science that strives to identify, create or modify molecules for therapeutic
application - has enriched greatly from developments in the areas of organic chemistry
biology, biophysical/biochemical methodr, and computational tools. While opportunities are
enormous, advancing a drug candidate from benchtop (preclinical) to clinic (clinical) is
associated with challenges. A good understanding on both these aspects would significantly
accelerate drug discovery process. Really, the unprecedented increase in human life
expectancy, which has almost doubled in a hundred years, is mainly due to drugs and to
those who discovered them.

(1.r)

1.1 II{TRODUGTION
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1.1 Biomolecule

iochemistry

a

2

Content
Introduction
Classification of Biomolecules, Chemical Nature and Biological Role of
Biomokcules

2.1. Carbohydrates
2.2. Lipids
2.3. Nucleic Acids
2.4. Amino acids and proteins

lntroduction
Biochemistry broadly deals with the chemishy of life and living processes.
human body is composed of multiple types of specialized tissues.
Biomolecules are molecu les that are involved in the maintenance and meta
pr(xesses of living organisms. These non-living molecules are the acfual f
soldiers of the battle of sustenance of life. Thev range hom small molecules
as primarv and secondary metabolites and hormones to large macromol
like proteins, nucleic acids, carbohydrates, lipids etc.
It also includes small molecules like primary and secondary metabolites
natural products. Biomolecules consist mainly of carbon and hydrogen
nitrogen, oxygen, sulphur, and phosphorus.
Biomolecules are very large molecules of manv atoms that are covalently
bgether which in turn consist of vast cluster of cells differentiated into special
chemic:rl factories

Definition
"Biomolecules can be defined as molecules that are produced by living organ
and form the structural basis of all living organism."
The organic compounds such as amino acids, nucleotides and monosaccha

serve as the monomeric units or building blocks of complex biomolecules - pro
nucleic acids (DNA and RNA) and polysaccharides, respectively. The imp
biomolecules (macromolecules) with their respective building blocks and

functions are given in Table 1.1. As regards lipids, it may be noted that ther

not biopolvmers in a strict sense, but maiority of them contain fatty acids.

1

a
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Chapter

1. Introduction

Gels are defined as semisolid, crossJinked systems containing condensed solid

Partlcles interpenetrated bY a liquid [1]. Gels can be referred to as hYdrogels or

organog els, which can be dis tinguished on the basis of polarity comPrised bY the

gel, that is, if the liquid Phas e in the gel is water then it is referred to as a hYdroge

whereas if the liquid Phase in the gel is an apolar solvent, then it is referred as an

organogel. Organogels are the carriers use d for delivering the medicament at tts

desired site [2]. Organogels are formed bY gelators, which are foundational build-

rng blocks. Gelators are often certain low-molecular-mass substances (e.g., sorbitan

derivatives, lecithin, fattY acid derivatives, bis-urea comPounds) [3-5]. The gelators

help in the formation of a due to the entanglement o

A sel is a semi-solid formulation having an external solvent phase thatis either

,p.j;:i;;;;;;ljo, pol", (hvdrogels) tf,at is immobilized inside the voids

.lntrirr.a'i, a tiree-dimensional ne"t vorked structure. Organogels are bi-continuous

.vstems composed of apoIar solvents and ge[ators When used at a concentratlon ot

"r."""Jrs"2.,'an" 
gelato.s form self-assembled fibrous structures that become entan-

sled with one anothet resulting in the formation of a three-dimensional networked

ffi#.il;;Jl,h;;r". ;imensional networked structure blocks the flow of

ii" 
"*t"..,rf 

apolar pha"se. Sterol, sorbitan monostearate' lecithin' and cholesteryl

anthraquinone deriiatives are examples of-gelators The unique characteristic.s such

as thermo-reversibility, viscoelasticity, and-versatility im.part a longer shelf-life' 
.

pt"i"rg"d a."g r"l"r.", ,nd patient compliance l-hese characteristics can easill'be

Ii;".i"? Uy .iriple formulatitn modifications' resulting in h igh ly-- s.t ruc turetl arclt i-

t"/t,rr".. orgrnlg"t. r." more likely to be used in various types o[ delivery systems.

because of their ability to entrap both hydrophilic and.hydrophobic molecules inside

ih"i, .trrr.tr... Their combination wit( other materials allows for tailoring their

poi.r,ti"t as dosage [orms. Organogels have potential applicabiliry in numerous waysl
'hence 

this article discusses the various aspects ot tt'

I(eywords: organogels, organogelators, drug delivery' lecithin

f
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self-assembled fibrous structures, which are formed due to some physical or chemi-
cal interactions of gelators when used in the concentration of <1570 (approx.) [6, 7].
Gelators are hence responsible for immobilizing the apolar solvent phase. The gels

formed by the physical interactions are termed physical gels (held by physical forces

such as Van der Waals and hydrogen bonds) whereas the gels formed by chemical
bonding are termed chen.rical gels (held by covalent bonds) [7]. The gelators elevate

the surface tension which predominantly prevents the flow of the solvent phase.

Gelators immobilize organic solvents by the establishment of non-covalent intermo-
lecular interactions forces (H-bonds, electrostatic interactions, metal coordination,
p-p stacking, and London dispersion forces), resulting in the formation of various

entangled structures like wrinkles, lamellar, and fibers [8-11]. The thermo-reversible
property, non-irritating nature, and biocompatibility of the organogels have gener-

ated much interest in their Potential application as a drug delivery system. Wide
formulations can be developed for the administration of drugs via various routes

using organogels as they can incorporate hydrophilic and hydrophobic bioactive

agents within their gel structure. The rateJimiting step in the bioavailability of drugs

from organogels is its characteristic features, that is, high permeability, and low
aqueous solubility, which affect the rate of drug release from drug delivery systems.

They have no confined application as they can be used for topical application or for
the release of drugs into systemic circulation by cutaneous delivery and percutaneous

absorption [Z 12].

Ahnnced Drag Deliuary Systens

into micelles at approximate physiological

2. Types of organogel

2.1 Lecithin organogels (LOs)

Since LOs have the desirable physicochemical characteristics ideal for topical

formulations, these are employed most frequently for topical application. These are

useful for the delivery of a wide variety of hydrophilic as well as lipophilic drugs

through the skin. Lecithin is a constituent of natural origin which can be isolated from
various animal and plant sources (except egg yolk) and hence biocompatible, safe and

stable [Z 13, 14] . It is a potential vehicle for a number of bioactive agents. Lecithin is
chemically a phosphatidylcholine, a constituent of the class phospholipids. lt has been

observed that lecithin is unable to form a gel if its phosphatidyl content is less than

950/o [Z 15]. The concept of designing organogels with lecithin was first mentioned

by Luisi and Scartazzini in the year 1988 [16] . Lecithin can only produce gelation if it
is used in its pure form (e.g., the hydrogenated form of soya-lecithin failed to induce

gelation). The unsaturated fatty acids present in naturally occurring lecithin are

hence important [15].

2.2 Pluronic lecithin organogels (PLOs)

High-purity lecithin is costly and difficult to procure in significant quantities.

Due to the convenience of synthetic polymers such as pluronics, which serve as

co-surfactant and stabilizers, they have been widely studied in combination with
lecithin to formulate lecithin micro-emulsion-based organogels [17]. It was prepared

in 1990 in the US by a comPoundin g pharmacist to use as a toPical carrier system [15].
The primary benefit of employing PLs in o ir capacity to self-assemble

\rl
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copolymer which causes gelation when used in a concentration of 15-300/o w/v [18] . It
is iormed by adding the Pluronic F-127 to the LOs. It is majorly used for transdermal
as well as topical drug delivery systems and also for oral and mucosal drug delivery
systems to some extent [15]. It forms a non-transparent yellow gel [19]. After topi-
cal administration, PLOs rupture the lipid layer ofthe stratum corneum and deliver
the drug into the systemic circulation with minimal irritation to the skin [Z 18].

Additionally, in order to have a synergistic effect, it has also been demonstrated to

be a useful transporter for combinations of drugs [20]. It works best when combined

with medications whose molecular weight rs less than 500 Da [21].

2.5 Sorbitan organogels derived from fatty acids

Sorbitan monopalmitate (span 40) and Sorbitan monostearate (span 50) are the

gelators of this clais. They are non-ionic, hydrophobic in nature, and possess surfac-

iant properties. They form a solid-fiber matrix when heated with the apolar solvent

and then cooled down to a relatively lower temperature. A gel of toroidal reverse

2.4 Micro-emulsion-based organogels (MBG) stabilized by gelatin

Micro-emulsions offer good bioavailability of drugs when introduced via topical
or systemic routes of the drug delivery systems. Micro-emulsions are known to deliver

a greater amount of drug than other gel systems [15]. The micro-emulsion system can

u;dergo gelation when gelatin is dissolved in the water microphase, and the resultant

gel wii consist of more than 800/o hydrocarbon solvent [25]. The basic mechanism

involved in the formation of MBG is that a solution of gelatin in water is added to the

parent micro-emulsion after it has been incubated at 50"C in the incubation chamber.

in order to obtain an optically transparent single-phase gel, the resulting liquid is
forcefully mixed and then allowed to cool to ambient temPerature [26]. Gelatin is a

protein that has the ability to form gels. It can undergo gelation when its concentrated

solution is heated beyond 45"C and is then cooled down below 35'C and increases

thermostability. When gelatin is added to w/o micro-emulsions, a transparent gel of
the complete micellar solution is obtained [Z 75,79,27,28).

micelle is formed due to a droP in the temPerature, which is followed by sel

leading to its transformation into rod-shaped tubules. The gel so obtained i

3

sSaf-
S

2.3 Limonene GP1/PG organogels

Limonene is a terpenoid with magnificent Penetration power and is used in trans-

dermal drug delivery systems as it can enhance the bioavailability of drugs [22]. This
organogel ii prepared by mixing a suitable amount of GP1 (dibutyllauroylbutamide)

amino icid type of organogelator with limonene and PG (propylene glycol), followed
by its incubation at 120'C. After cooling down to an apProPriate temPerature, it forms

a gel that appears white in color. It has been observed that the co-existence of limo-
nene with GP1 and PG influences its rheological behavior to some extent, whereas

their chemical characteristics are not significantly affected [Z 15, 19, 23]. The GP1/PG

organogels tend to have increased gel moduli due to the incorporation of limonene,

which gives an indication of increased gel physical stability [2a1. Other terpenoids

such as cineole and linalool, have also been successfully mixed with GP1 and PG to
obtain an effective organogel with improved penetration power [18].

NASHIK-3
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opaque, semisolid, and thermostable at room temperature' These organogels are used

as vehicles for hydrophilic vaccines [29-31].

2.6 Polyethylene organogels

Low molecular-weight polyethylene is solubilized in mineral oil at a high tempera-

ture of more than 130'C, yielding a colorless organogel. This causes intermolecular
interaction within the polyethylene, which leads to the precipitation of its molecules,

which forms a solid-fiber matrix to form a gel [16]. They are generally used as a base

for ointment preparations [19] . A study conducted in the 1950s concluded that the
patches of poiyethylene organogel were found to be non-irritating along with low
sensitizing properties [15].

2.7 Eudragit organogels

Eudragit organogels are formed by the mixture of polyhydric alcohols (propylene

glycol and glycirol), a high concentration (30-40o/o) of Eudragit (L or S), and liquid
FeC. to p."p"r" a formulated Eudragit organogel, the drug is first dissolved in the

PEG, ani thls solution is then added to the Eudragit powder. This mixture is further
triturated with the help of a mortar and pestle for approximately 1 minute. The

concentration of Eudragit and the amount of drug are found to directly influence

the consistency of the gel. The gel viscosity is enhanced with a high concentration of
Eudragit, wheieas it decreases with an increasing amount of the drug. In low concen-

trations of drugs, the gel has high rigidity as well as stability [Z 151 .

2.8 Supramolecular organogels

These organogels are made of gelators oflow molecular mass- The molecules of dif-

ferent gelatois of this class differ immensely in their structural characteristics. Hence,

they hive offered a scope of interest to develop different gels with technological applica-

tion. For example, having sensitivity toward external stimuli like light. Remarkable

thermoreversi6ility and mechanical capabilities are displayed by supramolecular

organogel systems with controlled self-assembled structures. These organogels can offer

.o"t.ott.d d-g aeLvery. They can be used as carriers for multiple purposes [15, 32] '

2.9 L-alanine-derived organogels

LAM (NJauroyl-L-alanine methylester) undergoes gelation with organic solvents

such as triglycerides and soya-bean oil. It is not as extensively used as other organo-

gels. At room temperature, it remains in a gel state [7, 15, 18]. In a biphasic mixture
If *ate. and apolir solvent, a fatty acid derivative of L-alanine aids the gelling of the

solvent-specific portion of the mixture without gelling the aqueous portion [33] This-

characteristic mikes it considerably more appealing to use in organogel. It can be used

as an implant for sustained release system. Currently, it is used as a vehicle for the

drugs like leuprolide, rivastigmine IZ 18].

Aduanced Drug Delioery Slstems

3. Importance of organogels

For the conveyance of medica tions in the body/target site, numerous procedures

and frameworks have been analYzed. Out of the effective applications accessible,

organogels are getting greater fam

4

e on account of the simplicity of utilizatio
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ingestion through the skin layers, etc. Amongst the existing dosage forms, organogels

are the easiest to prepare and have also been proven to be cost-effective 17,3a,351.
They offer a better stability profile than that of other gels. The characteristic features

of organogels not only make it easier for the manufacturer to Process but also provide
an easy handling and utilization method for the consumers, hence making it of
commercial importance. The organogels can deliver the drugs more effectively than
other dosage forms. This has been validated through a study which was conducted by
I.M. Shaikh et al., where it was observed that the penetration efficiency of organogel
(LO) was greater than that of hydrogels when applied over skin [35, 36]. As it offers

a controlled drug delivery system, many chronic diseases could be cured if the
organogels are loaded with appropriate drugs and then implanted at the target site.

This characteristic also eliminates the obligation of frequent dosing. They have an

extended application as they lend oPPortunities to incorPorate various constituents
having wide-ranging characteristics. Organogels can be used as an alternative to
Uv-treatment methods. Hence, it will eliminate the chances of cancer caused by
exposure to UV rays [32 38]. Organogel can reduce/control the dissemination rate of
medication, hence making it liable for designing an apProPriate formulation for an

appropriate purpose to deliver the drug as required. As it comprises both hydrophilic
and lipophilic parts, both lipophilic and hydrophilic bioactive agents could be con-

solidated within it [15, 38]. Therefore, wide-ranging drugs could be incorporated into
them.

4. Advantages of organogels

lt is an easy formulation to prepare and has a longer life span. Bioactive agents

of distinct characteristics can be incorporated [32 38]. Their physical form remains

unaffected by the factor of time owing to structural cohesion. It is cost-effective

as it requires a lower number of comPonents [37-39]. They have simple handling
and usige requirements. It also Provides improved patient compliance [34].It has

various applications for topical delivery systems. It has thermal stability [38]. A few
chemical modifications can lead to the release of drugs in the desired manner and

at the desired place [34]. It bypasses first-pass metabolism, ensuring that medicines

have the highest possible bioavailability. They are relatively safe as bio-compatible
constituents are used. Hence, it can be used to deliver various drugs. It is non-invasive

and is better tolerated by the patients. It is a thermodynamically stable system. As it
can be used for an extended period of time, the need for dosing is less frequent. It has

both hydrophobic and hydrophilic units. Therefore, bioactive agents of either nature

can be incorporated into it. There is no risk of microbial contamination as they are

insensitive to moisture [34, 38].

5. Limitations

It accounts for low thermostability. It has a greasy texture [2]. For the drugs that

are intended to be penetrated through the skin , they must possess an appropriate

partition coefficient. It holds good chances for the occurrence of swelling (uptake of
liquid resulting in an increase in its volume) or syneresis (natural shrinkage if allowed

to be at rest for a period of time) [15, a0]. Organogels intended for topical application

might irritate the local skin. Topical organogels oact
E
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molecular weights of more than 500 Dalton, since skin can be permeated by drugs with
molecular weights under 500 Dalton [18]. The purity of the constituents Present is

important, or else there might be no gel formation. Few organogelators are not avail-

able on a large scale, hence causing expense elevation for formulation, for example,

Iecithin organogelator. The purity ofthe constituents Present is important, or else there

might be no gel formation. Precise control of process variables (pH, temperature, etc.)

is mandatory. Skin permeation enhancers and non-polar solvents are added in order

to achieve deep penetration through skin, which may produce toxicity. Because of the

gelator and the necessary solvent used, it is difficult to determine whether the gelation
process will be successful [41].

Aduanced Drug Deliuery Estens

6. Properties of organogel

A few characteristic attributes that organogels possess include non-invasiveness,

non-toxicity, etc. But its substantial physicochemical properties, which frame it as a

significant and essential system, are as follows.

5.3 ThermoreversibilitY

The matrix structure of the organoge I is distorted when it is heated at a temPera-

6.1 Viscoelasticity

The term "viscoelasticity" is related to the materials that Possess the two ProPer-
ties, that is, viscosity and elasticity. The viscoelastic property of organogels has also

been authenticated by stress relaxation studies [6, 42]. They act as solids at lower
shear stress (elasticity) and as a flowing fluid at escalated shear stress [15, 38]. At
low shear rates, there is no pressure acting over them; hence they behave like solids

with an intact structure, but at higher shear stress, as the pressure increases, the

3D-mesh network within the structure starts ruptur ing, permitting it to flow. It is

observed that the organogels appear to follow the Maxwell model of viscoelastic-

ity. It is observed that they retain plastic-flow behavior. "Organogels" are similar to
oiher gel systems; the gelling agent creates an ongoing, three-dimensional network
in the iolvent, obstructing the flow of liquid. The rheological behavior of the gelator

solution and its interaction with the solvent can greatly influence the flow property
of the organogels [6, 15].

6.2 Thermostability

The nature of the organogels makes them innately thermostable. The capability of
the gelators to undergo self-assembly under suitable conditions to produce organogels

maybe responsible for the stability ofthe organogels. The overall free energy of the

system decreases when the gelators undergo self-assembly, yielding a low-energy

tlrermostable organogel. At elevated temperatures, the molecules within the organo-

gels acquire some kinetic energy to reduce any loss in their structure' and low tem-

!"trtri"., they resume their original structure. This innate property of the organogel

is responsible ior its longer shelfJife, thereby making it ideal for the delivery of
bioactive agents [15, 15, i9].
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added thermal energy causes interaction amongst the molecules of the organogel,

causing disruption in the structure. But as the temPerature decelerates, the interac-

tion oithe molecules also retards, which results in the reverting back ofthe organogel

to its original configuration. This whole phenomenon is called thermoreversibility
property of the organogels. For example' PLOs, when heated above 25"C (critical

i.*p"ritrt'r.), losi solid-matrix configuration, and after cooling, and returned to a

stable configuration. The fluid matrix systems (Fluid matrix organogels) are ther-
moreversible [Z 15].

6.4 Non-birefringence

Birefringence is the optical property of a material that allows propagation of light
when polarted light passes through it. The organogels are non-birefringent, that
is, they do not allow the propagation of light when polarized light passes through

their matrix. As a result, when organogels are observed under polarized light,
these appear as dark matrix. This can be attributed to the isotropic property of the

organogels 176, 79, 29' 431.

6.5 Optical clarity

The transparency or opacity of the organogels will depend on the chemical

makeup they possess. For example, sorbitan monostearate organogels and PLOs are

op"qr", *h..i". the lecithin organogels are transparent in nature [30, 44].

6.5 Chirality effect

It has been observed that the stabiliry and growth of the solid-fiber networks are

both impacted by the presence of chirality in LMW (Low-Molecular Weight) gelators'

Additionally, the thermoreversibility of the gels produced as a result of the self-

assembled solid-fiber network is related to chirality. A competent solid-fiber gelator

has been shown to be generally effective in possessing a chiral center, but fluid-fiber
gels are unaffected by chirality. The gelators inclusive of chiral centers aid in the

froduction of a tighimolecular packing, hence impart kinetic and thermodynamic

stability to organogels. The Crown ether phthalocyanine organogel is a good chiral

organogel example [7, 45].

5.7 Biocompatibility

Previously, the organogels were formulated by using several non-biocompat-
ible componints, which resulted in non-biocompatible organogels' Currently,
research on organogels involving different biocompatible constituents such as

vegetable oil and cocoa butter has incl-eased their potential for extended use in
biomedical field [15, 19, 38, 40].

7. Organogelators

Organogelators are the gelling agents that have the-capability

ration into i semisolid mass, that is, gel. They are used to imPart

tency in organogels. Hence, they are an integral component in th

to transform a prepa-
the desired consis-

ulation ofe
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organogels. The solubiliry of the organogelator in the solvent generates a few forces,

which is the reason for the stability of the thermodynamic and kinetic characteristics
of the gel [7]. Organogelators have the property of changing their physical state

depending upon the temperature. They remain as a solid matrix at room temperature
but transform into liquid at relatively lower temperatures. The structure of organogels

mainly depends upon the constructing ability of the organogelator [9] . The degree

of cooperative self-assembly in an organogel is also reguiated by the gelator structure
and solubility [46]. The most manageable tyPe of organogelators are n-alkanes and

are useful in gelling the other proportionally short-chained alkanes [2]. It precipitates
out as fibers form a 3D-structure. [t is mainly responsible for the design/structure
of organogels. They produce bond formation within the molecules of organogels,

leading to their interaction and bonding amongst each other and an increase in the

thickness of the preparation. Depending upon the type of bond they form, organo-

gelators can be regarded as-hydrogen bond forming organogelators, viz., amino acids'

amides, carbohydrates, etc., or as non-hydrogen bond forming organogelators, viz.,
anthraquinone, steroidal moieties, anthracene, etc. [9, 19, 38]. The ongoing research

on organogelators has formed a branch for other novel types of gelators, including
sugar-based organogelators and green organogelators, etc. [42 48]. These new tyPes

of gelators each have their own concepts that should be studied comprehensively for a

betler understanding of the widespread availability of organogelators from a variety
of sources.

7.7.2 Pollmer organogels

These are long chain-containing gelling agents. These are the gelators that possess

a high capability of inducing gelation. They have a molecular size of more than 2 kilo
Dalton. They can impart gel formation even if used in very low concentrations. They

can appear in different shapes (straight, branched, etc.). Their efficiency of imparting
gelation can be modified iftheir chemical structure is somewhat altered. They can be

iurther divided into physical or chemical organogelators. If they form chemical bonds

within the neftvork of organogel, then they are regarded as physical organogelators

which result in a cross-linked network, and if they form non-covalent bonds, then they

Aduanced Drag DeLiuely Slstems

are regardecl as chemical organogelators which result in an entangled chainJinked net-

work. The transition ternP erature for the transformation ofthe gel state to a sol state is

also very low. They have relatively higher gel-strength

7.1 Types of organogelators

7.1.1 Aryl cyclohexanol deriuatioes

These are 4-lTertiary Butyl-1-aryl cyclohexanols derivatives. Their characteristic

features, which they impart in the gel, may differ depending upon the nature ofthe
apolar solvent involved in the organogel. They possess low solubility in apolar solvents

and hence they might appear as a turbid or transparent PreParation, depending on the

nature of apolar solvent involved. Their physical state is solid at room temperature.

They can pioduce gelation only if the phenyl group in their structure lies in the axial

.oniiguraiion. The derivatives possessing phenyl groups in the equatorial configura- 
_

tion are unable to form the gel. They help in obtaining the organogels with the desired

property of thermo-reversibility. A few common examples of this class are CCl4,

benzene, cyclohexane, etc.
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include LJysine derivatives and the other conventional examples are polyet\lene,
polycarbonate, polymethylmethacrylate, polyeste! etc. [18, 19, 34, 38, 40).

7. 1. 3 G e mini organ ogelator

"Gemini" means "twins'1 This word has been derived from Latin language. The

first Gemini organogelator of L-lysine was synthesized by Suzuki et al. [49]. It had

two chains of L-lysine of different chain lengths, linked together by an amide bond.

This chain length is inversely proportional to the gelation ability of the gelator. They
possess good gelation properties. They have a high ability to immobilize various kinds
of apolai solvents. A good example of this class is Bis (NJauroyl-LJysine ethyl ester)

oxylamide which can immobilize solvents like ketones, alcohols, etc. [9, 18, 19, 38].

7.1.4 Boc -Ala (7) -Aib (2 ) - f -Ala ( i ) -OMe organogelators

It is a synthetic tripeptide gelator of synthetic origin. It is caPable of undergoing

self-CB (1, 2-dichlorobenzene), 1-chlorobenzene, etc.

7.7. 5 Lout -molecular-uteight organogelators ( LMWOS )

These are the gelling agents that possess a small molecular weight (<3000 Dalton)

[9, 50]. Assembly which is the contributor of its gel-formation abiliry They form ther-
moreversible and transparent gels. The apolar solvents, to which they can immobilize
include benzene. These are most widely used organogelators. They contain a high
capability of immobilizing the aqueous phase, even if used in small concentrations
(.1V0). fhe tength of the alkyl chain in LMWO directly influences its gelling ability

[51]. They mostly form solid-fiber matrices or can form fluid-fiber matrices based

on the intermolecular interaction they perform. A solid-fiber matrix can be obtained

if the organogelator is cooled down beyond the solubility range ofthe gelator, which
is then followed by a rapid, incomplete precipitation, in the organic solvent, which
leads to physical intermolecular interactions. For forming a fluid matrix, a polar
solvent should be added to the solution of surfactant, leading to the re-arrangement

of molecules to form a clump, hence immobilizing the aqueous Phase. This also results

in a difference in the kinetic-stability between both the matrices, which can be used

as a distinguishing factor. Solid-fiber matrix offers an enhanced mechanical property
comparedlo that of floid-fib"r *"trix. This is because a solid-fiber matrix contains a

highiy arranged molecular structure compared to a fluid-fiber matrix. LMOGs have

been further categorized into steroidal organogelators, ALS organogelators, etc.,

depending on the chemical backbone they possess 17,79,34,38' 521.

8, Mechanism of organogelation

Organogelation is generally induced by the incorporation of a polar solvent into

the organo[el. lf lecithin is present in it, then, it forms reverse spherical micelles at

a - O.df mM concentration. This is induced by the addition of a small quantity of
polar additives which bind to the hydrophilic head of the le

networks. If the amount of polar additive is further increas

formation of long tubular flexible micelles. After overlaPpi

ficiently, they entangle themselves and build up a transient
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Figure r.
Mecharism of Organ ogel aion

ln the case of PLOs, the mechanism of gelling and the structural network may be

related to the synergistic contribution of both phospholipids and polymeric co-

surfactant molecules in their respective hydrated states. In this case, solvent molecules

and lecithin phosphate groups can be arranged in such a way that a hydrogen-bonded

network will be formed [15, 34, 52].

9. Mechanism of gel permeation into skin

Human skin is made up of different types of tissue layers. The outermost layer,

Stratum corneum is the rate limiting barrier for the permeation of gel into the skin

[35]. It has been observed that lipid based formulations enhance penetration through
the skin; however, they modifythe hydration state ofthe skin, causing dermatitis.

Aqueous formulations maintain the skin intact and bioactive, but have less penetra-

tion f18,]. In the case of Pluronic Lecithin organogels, penetration and permeation are

enhanced due to lecithin, which alters tl.re skin structure and transiently opens the

skin pores. It is believed that this happens due to the interaction betlveen the lecithin's

phospholipid and skin lipids. Hence, there occurs the formation of a cylindrical
network which results in an increase in the area of the lecithin polar region, and non-

polar solvent acts as a penetration enhancer and then penetration occurs by forming a

thin film on the skin surface (Figure 2) [16, 18, 35].

10. Method for preparation oforganogels

At 60'C, the oil-surfactant mixture is heated to produce a transparent solution
that, when cooled, transforms into organogels. Lecithin solutions are made by first
dissolving lecithin in organic solvents using a magnetic stirrer, according to the

phase diagrams that have been constructed. Organogels are created by adding water

*ith th" ,rse of , micropipette syringe' Heat may be used occasionally to completely

dissolve drugs. Lecithin and an organic solvent are combined to create the oil phase,

whicll is then let to stand overnight to guarantee full breakdown. When preparing

the aqueous (polar) phase, pluronic is added to ice-cold water and
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thorough dissolve. The produced PLO is blended with the Pluronic's aqueous Phase
using a high-shear mixing technique by a magnetic stirrer. Fatty-acid gelators can

also be used to create organogels by first dissolving them at a higher temperature in
a water-in-oil emulsion, then lowering the temperature. The solubility of the gelator

decreases as a result of the drop in temperature, which leads to precipitation and self-

assembly of the gelators into a network of tubules that become entangled to create a

gelled structure [2, 19].

10.1 Fluid-filled fiber method

It is a well-known technique for making organogels, where in reverse micelles are

produced by dissolving surfactants and co-surfactants in an apolar solvent. Reverse

micelles are then transformed to tubular reverse micelles after the addition of watet
The elongated reverse micelle becomes entangled to create a 3-dimensional network,

which immobilizes apolar solvent [53].

apolar solvent [15, 38]

11

+
,'-

10.2 Solid fiber method

In the Solid fiber method, an apolar solvent and solid organogelator are heated

together at an apolar solution of the solid organogelator isproduced' Then cool it at

,oim t"*p"."tr',re, the organogelator PreciPitates outas fibers that interact physically

with one another to form i three-dimensional network structure that immobilizes
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T)?es Administration
Route

Studycarriedout ModelDrugs Reference

Sorbitan

monostearate

Nasal

Oral
Subcutaneous &
intramuscular

Ir vitro release

tn vivo efficacy

Propranolol

Cyclosporin A
[s5]

[56]

Lecithin Transdermal Clinical studies

Skin permeation

and effectiveness
in vivo
Skin permeation

in vitro
Skin release ia
vitro

Metoprolol
Aceclofenac
'Indomethacin

Diclofenac

Bioactive agents

t57l

[13, 58, 59]

Eudragit

organogels

Rectal

Buccal

In vivo efficacy Salicy!icacid
BSA

[44,60]

10.3 Hydration method

In this technique the inorganic chemical is directly hydrated to form the dispersed

phase of the dispirsion, which is then used to create gel. Other substances such as

propylene glycol, ProPyl gallate, and hydroxyProPyl cellulose may be employed in

"ddiiion 
to *"t". as a carrier to imProve gel formation [53].

10.4 Novel methods

Conventional methods of preParing organogels usually require longer heating

times and neutralizing agents. Evren et al. Prepared organogels employing a new

technique, high-speed homogenization which was followed by microwave heating'

Evren et al. piepaied Triclosan organogel emPloying Carbopol 974 NF in PEG 
-

400. Carbopol in varying concentrations (2-4o/o) was dispersed in PEG 400' The

resulting diipersion was homogenized at 24,000 rPm.. The dispersion was heated

using t; methods. The first involved heating at 80"C, stirring mechanically at

200 ipm. In the second method, the dispersion was subjected to micro-irradiation
(1200 W/1 h) for 2 min. The results demonstrated that microwave heating was

suitable for preparing carbopol organogels. Owing to significant reduction in
time and energy, the methoa holds good Promise for industrial applicability [54]
(Table 1).

Table r.
Formulations of organogels used it drug deliuen.

11. Factors affecting organogels

11.1pH

A pH change stimulates the reversible transition of an organo

a sol state [51]. Hence, pH can influence the Physical state of gels

72

gel from a gel state to



11.2 Temperature

Organogels are often less stable with increasing temPeratures, causing disruption
of the 3D mesh-network structure. Temperature also affects viscosity. As the tem-
perature increases, the viscosity decreases [4]. Hence, the temperature range during
their storage should be closely controlled [5, 18, 19] '

11.3 Organogelator

The type of organogelator used for the Preparation has the capability to influence

the mechanical and rheological properties of the organogel [40].

11.4 Adjuvants

a. Surfactants: Characteristics of gel can be varied depending upon the surfactant.

b.Salts: The addition of salt to the organogel may result in salting-out (formation of
more secondary bonds amongst the molecules) [15, 38].

c. Organic solvent: The structure of an organogel depends upon the nature of the

solvent (polar/non-polar).

d.Organogelator: The rate of drug release from the organogel is affected by/depends

upon the concentration of the gelator used [52].

e. Skin permeation enhancers: These chemical entities might also possess additional
charicteristics, which may interact and alter the properties of the organogel'

Terpenes operate as chemical penetration enhancers and also act as rheology

modifiirs, whLh may result in any alteration in the flow proPerty and deformation
characteristics of an organogel [63].

Organogel: A Propitious Cltrmtln in Drug Deliuery S))stem
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11.5 Moisture

organogels swell when exposed to moisture as they absorb water molecules from it
This may aid in the instability of the organogels [38].

11.6 Purity

The constituents used in an organogel should be in its pure form. Any impurity
in the components may lead to instability in the network of the matrix, for example,

lecithin is ;nable to induce gelation if not used in its pure Form [2, 40].

'.t/
9[ r'iA.:ui\'
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12. Application of organogels

12.1 Pharmaceutical industry

a. Topical drug deliverY sYstem.

*



The skin, being the Iargest tissue in the body, provides good bioavailability of
drugs, as the drugs meant to enter the systemic circulation via Permeation through
the skin bypass the first-pass metabolism. Pluronic lecithin organogels (PLOs)

contain isopropyl myristate/isopropyl palmitate as an apolar organic solvent used as a

vector for the release of NSAIDs (ketoprofen, flurbiprofen, diclofenac sodium), used

as an analgesic. Reverse micellar MBGs possess soyaJecithin/iso-octane/water as a

solvent phase for the delivery of propranolol. Organogels can be regarded as potential
matrices for the controlled release of topical antimicrobials. Organogels loaded with
Piroxicam are used for the treatment of rheumatoid arthritis. In-situ forming organo-

gel of L-alanine injectable can be used for the release of labile macromolecular drugs.

Various studies on formulation of transdermal organogels, such as development of
PLO with mometasone furoate for psoriasis and fluconazole-loaded organogels based

on olive oil for fungal infections, have exhibited positive results [9, 42, 64).

b.Oral and trans-mucosal drug delivery system.

The drugs can be delivered through oral cavity with the help of implantation of
bio-adhesive organogels, that is, the drugs will be administered as implants. The drug

can be dissolved within the organic solvent and then mixed with the muco-adhesive

polymer. An organogel of 12-HSA-soyabean oil was used for the delivery of ibuprofen

It5]. An in-vivo study conducted in rats depicted that the organogels can be employed

as a vector for controlled release of lipophilic drugs [38]. Sorbitan monoleate based

organogel, incorporated with cyclosporine A is given orally. An oral organogel can

be prepared by incorporating an NSAID (ibuprofen) to achieve desired therapeutic

results [65].

c. Parenteral drug delivery system.

Parenteral routes are the Preferential choice for the administration of drugs, as

it avoids first-pass metabolism, provides quicker onset of action, etc. An in-situ
forrning organogel prepared for sustain delivery of leuprolide (used in Prostate
cancer) from the L-alanine derivatives in safflower oil and was injected by SC

route. It was observed that the gel degraded slowly for drug release over a span of
14-25 days IZ 15]. Sorbitan monostearate organogel preparation have been devel-

oped and given by SC and IM route for the release of propranolol/ cyclosporine A/
BSA and HA t7l. A study depicted that, safflower oil-based N-methyl pyrrolidone
(NMP) injections were introduced into rats subcutaneously, which was well-
tolerated Ly the surrounding tissues over a period of 8 weeks [55]. The injection of
an in-situ organogel forming implant based on SAM (N-stearoyl-L-alanine methyl
ester) demonstrated significant promise for safe and suitable delivery method for
therapeutic medications that require regulated release [67]. A successful evalua-

tion was conducted for the purpose of using parenteral organogel in schizophrenia

therapy [68J . The micro-emulsion based organogels and niosomes containing

org"rrog"l. hr\r" been formulated for delivery of vaccines. After administration of

thfse gis via intramuscular route, a depot effect was observed (Table 2) [15] '

Aduanced Drug Deliuery Systems

d.Ophthalmic drug delivery system.

Ophthalmic solutions are generally
due to its consistency, frequent dosing is requ

used for adm ering drugs in the eye, but
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Parameters Description

Gelation Studies A straighdorrvard visual test to establish whether gelation

has beerr established and includes: inverting the reaction

vessel, pouring witb organogel; if the sample does not flow,
gelation has occurred [40]

Rheological Behavior Al1 indication of the stnrctural organization of the

organog€l is obtained by its rheological behavior The

viscositythe usually determined with the help of a

Brookfi eld viscometer [69]

Structural features Utilizing NMR spectroscopy, the moleculardesign of
organogels hasbeen evaluated, and FTIR spectroscopy

has demonstnted hydrogen bonding. Optical microscopy,

freeze fracture electron microscopy, transmission electron

microscopyand X-ray diffraction have been used to

leam about the molecular packing within the organogel

network [29, 38]

It is the determination oft}le temperature at which the

organogel transforms from g€l state to sol state. It provides

details on the types of the microstructures that make up

the cross-linked gelling network. The presence o[ uniform
microstructues within the gel is indicated by a restricted

PfT range (3_5'C). Hot stage microscopy (HST) and high

sensitivity DCS are employed to detennine it. Basically, the

organogels are placed in glass tubes whic'h are subjected to

incrementing temPerature. The transition is anallzed by
inverting the tubes and this temperature is then noted [59]

PII A digital pH meter isusedto assess the pH ofthe
formulation- A suitable amount of organogel is dissolied
in a solvent. ThepH meter electrode is submerged in this

mixture, which then display the ralue of pH [42]

WaterContent Evaporation ofr ?ter can cause viscosity to drop, which can

impairthe stability ofthe gel. The use of NIR spectroscoPy
(NlR, 1800-2200) to measure water content [59]

Stability study The stabiliry of or8anog€ls can be determined at differ€nt

temperature and relative humidity conditions as Per ICH

guidelines.

25'C ! 2"C at75 i 5% RH.

40'C i 2"C at75 ! 5Yo RH

In vitro studies Through a dialysis membrane, the formulation is subiected

to in vitro diffusion. A Franz diffusion cell can be employed

to determine the drug release l2l

In vivo studies Various animals, such as rats, are employed as models

for several evaluation such as skin irritation tests and

compatibility tests

Phvsical examination It is a preliminary assessment in which, the PrePared
or ganogel is evaluated for its color, texture, appearance,

odor, etc. [29]

absorbed in the target site. Hence thicker preParations like gels are desired to increase

the contact time to facilitate the maximum abso drugs from the formulation.

Methazolamide is incorP

' .),'!
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orated into carbomer r gels for the treatment
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of glaucoma which was ineffective when formulated as ophthalmic solution [38].
Organogelators are employed with drugs such as Eudragit L and S for ophthalmic
preparation for sustained delivery [501.

12.2 Food industry

Organogels are primarily employed in the food industry owing to their ability to
reduce oil mobility in food items, particulally those containing multiple ingredients.
Organogels can be used as replacer for Trans and saturated fat in processed foods to

install a specific texture. Wax-based organogels provide good oxidative stability, and

also influence the firmness and spreadability and thus can be used in spreadable food

product [18,54,70].

13. Conclusion

12.3 Cosmetics industry

Low molecular weight organogelators (LMOGs) such as DBS and 12-HSA are used

for preparation of lipsticks [71] . 12-HSA organogelator is used in sunscreens to block
UVb rays [41]. lt is possible to improve the properties of organogels developed for
cosmetic applications by using organic solvents li[<e Amazonian oils, which already

possess moisturizing and nourishing effects [72]. Various dermatologicai cosmetics

such as lip-gels, skin, and hair protectants can be Prepared in the form of organogels

[18, 38]. Other cosmetic preparations such as shampoo, dentifrices, and perfumes are

prepared in the form of organogels [15] .

Organogels are a visco-elastic substance primarily made by gelling the organic

solvent with a bioactive agent. It has captivated a section of curiosity to exPlore all
the aspects of their application, as these can potentially eliminate or replace many

components, techniques as well as limitations being faced normally for different
typei of formulations, due to unique properties. The organogels have a huge area for
application, although possess few drawbacks and limitations. Though these can be

administered to the body via various drug delivery routes, the major site is topical

route considering ease of application and many more reasons. A stable organogel

designed with all the bio-compatible cdmponents might attract the commercial

market in future as they can potentially become the preferential choice of formulators
and consumers.

LOs
PLs
PLOs
GP1
PG
MBG

span 40
span 50
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lecithin organogels
pluronics
pluronic lecithin organogels

dibutyllauroylbutamide
propylene glycol
micro-emulsion based organogels

water in oil
sorbitan monopalmitate
sorbitan stearate
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PEG
LAM
CCU
LMWO
3D
NSAIDs
HST
PTT
NIR
NMP
SC

IM
SAM
BSA
HA

poly ethylene glycol
N-lauroyl-L-alanine methylester
carbon tetrachloride
low-molecular-weight organogelators
3 dimensional
non-steroidal anti-infl ammatory drugs
hot stage microscopy
phase transition temPerature
near infra-red
N-methyl pyrrolidone
subcutaneous
intramuscular
N-stearoyl-L-alanine methyl ester
bovine serum albumin
hemagglutinin
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1,..'i-,"]"" li,iio.r ,"lsularins DG and ED via modtlied solvenr emuhr rl,'"d'

e,"ffi';;;J ;n;ri"themical characterirations 0l 0G EDn were Derl tr''l

l""i,r'i"rril.".irt.trrlit .l b0rh dlugs wilhin nanopaltdes 0G'IDn has rcro,l'r '
,."-i..rr.iiil.r.l o.4s2 ol dlvdispetsirv inder wilh lS T3 and 22'25 ttr"''
1"","",,i"ii", *f-"*, tor 0G and ED rcspecliYelY' ln conlinualion' t)GlDn ni'

:;ff;;;;,i... ;era potenriat and unrlom spherical molphol.sv elanriN!

":;;;;.r";i';; ;;;r;"rr. Moreover. nanoparticle showed rn virlo c.nrlolled dnrr "'r'

ilit".iri,i+itr,t -r, o;0i ol bolh drugs deplelion f,r phermacokinetrc \ {I rltrtr |

fi,"l r.a ,l""rrr*a" "ere 
orallY (10 mgJlgl adminrslrated lo lwelw r'rl: |'rl

liilit"li, ti,.t ",.* ioo. E0. and Dd E Dnl' The drus concenllarrons were e!drrr'r" 't '
ii"Jr].tr. -,itr",i-i" 

"t,flelenl 
lime intervalusing HPL0 ln rcsuhs' ghalttucolnntrr

ni tjr .,onitrcrnrlv enhanced due l0 nanoencapsulalion wilh t0 in PIGA wl"h

i"""r"r"*i, *"tr0""""I [0 DG'[Dn subsrdires increased rman plasma lesirhx' r

l ll'.rr'rfr.t .t.";n0.t ,rrve wilh decleased dlug cleaance rate lol bolh drug tr hr

ilr""."rt"t'r,.n."r.t t ,nalmaco*inelics ol bolh drugs allributed to srle dr! n

i",""r"'l"r,ti'l,t .l.l..r",,nl€s. the phvsio chemical chalactelislics and pharm'r'rI

ti.*nr,a"-*J,ni rtnacv ofDt EDn lo besuitable drug delivery modalitY wrrl t!

,harmacological stength.
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El,lALAPBll' MAI'EATE MUC0A0HISIVE BUCCAI rltMS: DESIGN ANI)

TVATUATIOI

Debashish [rohanry, Archana Pattanaik' Souvik GiIi' l]ilima Shulh

s"11,,il, ir"r* .f p*,raceLli'al Screnfe\, Naharakanla Bhubarp\6 r

0drsra /52101' mo\anlrdebashrsh95@gmail'Lom
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ilAl{0tABBlCATl0ltl 0t sTtB0l0aL

Prasad Sherel{ar, SanYidhan

Deparlment ol BiotechnologY, PriYada6hini

TXEIB PHABMACOI(INETICS I[J BATS

G Sute, Shuhhada Maosrulkar and Archana 0hol
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if,u
rilTt.IYpmStlnuBtttMtc scntE xG Ot A0UEOUS EXTnACT 0' Mt 0sa

PUOICA SOOTS IT EXPIRIMEITIAT AXIMAI.S
nuI'li A. P.ril, pr.dhnya . Gh.re

. l(. Wa0h Collegs of Phamecy, HinbriHaridas Vidyanagari, Amrurdham, hnchayati,
Nashit 422003 Mahanshrra. lndia.

rupatiapalit20200tnait.com

ct of aqueous ertract 0f Mimosa pudica [. loots lA[Mpl w,s invesliqeted tor the
cetamol and phenlyhydra.ine (PHZ) induced hyperbilirubinemja in Wisrar rats. ln both
els, the common param€ters estimaled were serum Bilirubio, Hemoglobin lHbl, serum
sol liverhiomarkereniymes yi., aspartale transaminaselAST), alaoameminotransferase
land al&aline phosphatase lALPl, vadous in vivo biochemical paramelers like superoxide
ul,se {5001, caralase (CAII, educed gtutalhione (GSHI and errenl of lipid pemxidarion
)hthe liv€r Phracelamoland PHZexhibltedsignilicant inc@asein the levelo, bilirobjn and
while lev€h 0f olher paramelers significa0lly decreased on lorh day. AEMP erhihiled
licant decease in lhe levels ol bilirubin and tpo and increas6 in the lerels ol olhe.
neteB 0n lolh day. Prcsenl sludy indicales lhat aqueous efiracl ofMimo!, pudica mot
rs poten tial anlihyperbilirubin€mic aclivity in b0th the models

D.2

0.3

AEMAC0r0ctcar scEtEMr{c at{0 tvat"uaTt0[s 0t cAR0t0 pSoIEcTtvt
)IIV'"'.'!F TTTAIIIOTIC TXIBACT OF PTEBOT(,BIUM HTXAPETATUM NOT}I,

.tilsT ts0pB0TEntil0t. [{0uc€0 My0cAE0tAt f{EcRosts
III EXPEBIMEITTAT RATS.

n'athi.V. Bala,i.V, Moftao[llmar S, Murugan S, aveenkumar S, ilayeen S. M
rka Mission's College 0, Phamac, Vinayala Mission,s Research foundalion (oeemed

lo be univer$tyl, Satem - 636008, Tamitiladu. tndie
gomicology@gmail.com

0.4

li.t flr r'0tyHEBBAt toBMUtATIotr (pHfl at{o tTs c0MpAnaTlvE sTUDyI NIIII B IflIATMEI{T III OIfFESEflT TYPES Or DEEMATITIS ITCZTMA) II{
TX P ERIM EIT TA I AIIIIMATS

Xiran caikwad aod Sardip S_ lturpade
lr ltat,qrlra Gode College o, Pharmacy, Malkapur, Maharashtra, lndia 443101

kiranpgaiku/ad t00gmail.com

*i4ir,rr: lA0l and alleqic contacl dermatitis are slin di$orde6 lhal are a type ol
I all h i rlildhood disorde. & allergic contacl dermalitis. When lhe skin touches
I ltarr.xr.', Ihe rkin inflammalion causes hching and redness. The poly Herbal
lrl\{ rr rhrs conlent: chaulmoogla oill0%, nsemoilS96, and Karania oil30%,lheo
9i a( ,rnrxrl. They are usang lhisointm€nt topically formics.s skin after 30 daysot
I n.h t ,hyness, and inflammalion necessary l0r the hasic lroahenl. This paper

{ {,Il14drr sludy 0l eczeme A0 & conlact allergic dermalitis by 0sing a polyherbal

I{EUB0pS0TtCTtvt AcTtvtIy 0f varrRtar{A wAcu.tcH vtA M0outan0 0r
GAEA SIGf{ATTIITG It{ BATS.

Shilpa Visftwakama, [aia Ratut S, Bohit Goyel, Uaron cupta, t(anaya tat Dftar
Scho0lol Pharmaceutical Scienc€s, Shoolini universily, Solan, Hp

Valeriana wallachii, a memb€r of lhe Caprifoliaceae famjly, as used tor its diulelic antiulcer,
enli.spasmodiq antiepileptic, antianrjely. antirieumatic, and aotispasmodic prope(ies.
Valpotriates, valeric acid, yalerenic acid, valechlorinq valerianine, resins, and alkaloids irc said
lo b€ presenl in V.wallichii. The valeric acid present in Vwallichii has a slructure fiat is
[omparable lo thel of lh. neurotransmi er GABA. Another ,unction of valeric ecid is as an
ilMDA ecepto, afllagonisi The purpose 0l the currenl sludy was to examine ihe
neuroprotective effect ol V.wallichii, which contains valeric acid, as well as any p0lenlial
mechanisms by u/hich it can lessen lhe neurotoxicily calsed by intracerebroventricular
streplozotoci0 in Wislarrats. V.wallichii rhiromes were c0arsely Eound up ard extracted using
theperc0lalion methodwith dichloromethane. Both sexes0fWktarrars {220-280 0)were pui
into 5 groups 0fsixeach. fT.lR was us€d to separate lhe valerian acid lrom plant extract ind
characleise it. Picrotorin {2 mg/kgl was used as GABA.Antagonist. lntrac;rebrovenlicular
streptozotocin adrninistralion c.used significant lp < 0.05) iflcrease in escape lalency,
reiention transler latency o0 moris walermaze on I7lh, lgth, lgthand 2olhday and elevalel
plus mare on 19th and 20lh day respectively, as conpared lo normel untrealed lals. ln
comparison to the inlracerebmvenlricular.slreplozotocin group, treatment with V.$/a achii
e{ract al doses of 100 and 200 mg/kg and valeric acid at doses ot 20 and 40 mg/kq
significaolly .educed the escape lalency and retention transfer latency. Additionally, lipii
peroridation was rcduced and glutathione lerels were increased in rat brains wheo plant
ertracl and valeic acid were combined. Adminisl€tion of picrotoxin eftectively reversed the
effecls caused by planl extrad and vale.jc acid in intracercbr0ventricular_;truplorotocin
lrealed mls- According to the resulh, valeric acid lound in V.tlallichij signilicantly improves
expedmental dementia by having a GABAeOic impact.

IETEEE T
0.5

06

IMPACT OT CUITIVAIIOt{ MEIIIOOOTOGIIS O THE AI{TI.DIA8ETIC,
AI{TIHYPEEtIPIOEMIC, OXIDATIVE STNTSS AI{O PAI{CBTATIC REGE ENAIIO

POTEI{TIAt OF TEW I,lEDICIilAT PTATTS
Mohammad Tauqeer ShBikh, prakash n.ltankar

Dr Arun Motgha€ College ol pha.macy,

(0sla.(ondha, Tat. Pauni, Disr. Bhandara 441 g0B (MS) lndia

lrvc: To eveluate the ca.diopotective effecls 0, ethanolic enracl ol pterolohium
nrllum Rolh againsl lsoproteren0l (lsol induced myocardial necrusis in expeimeolal
!lrlh0ds:lsoprolerenol{80 mg/kglwas subcutaneousls_c_l administersd loanimals for 24
rr lwo consecutive days to causemyocadialinlarction. Rals $rere given pretaeated with
{l(l{l 200 mg/kg/day, orallyllor 30 days pdor, to rcceiving lsoprolerenolinjected on days
rrl:l2nd days. After 24 hours, hlood was collectedlrom cardiac puncturelorhiochemical
rlin rsrimalions and histoloqical analyses. R.suhs: ln the present sludy, isoprole,enol
nlr srralions significanlly elevated lhe levek of cardiac lrop0nin.I lipoproleins,
r ririrmlransie.ase and asperlate.aminotlansle,as!, cholesterol, and triglyceddg while
I llll, 20omglkgl oral lrcelment t0r 30 days elicited a significanl cardioproteclive aclivity
otrrltj tha levelof serum markeas enzyma Thr p Hexapelalum had e more noticeable
ar r rh,se ol 200 mg/kg than at a dose of I()() mg/kg, returning allthe paramelers to e

lhrr was close to normal. The histoprlhologicalfindings of the IS0.induced myocardium
rlrr nkacled rone with inflammatory cells, myocardial libosis, and myolibrils, which
,'lorxl l,y Pterolobium Hexapetalum Eoth p.alrealment_ The efiect 0l pHerapetalum

onldn{, r0 that ot Meloorolol. Conclusion: h can be concluded ofi dala suggest lhal
{,r n Tetalum possess cardioprolective activity agaiflst lsorrorercnoi. induced

lviththe0tjectiveofsludyingthetoxicityandpham.cologicalactivityes!eciallyanlidiabelic
potenlial by taking Momord;ca charaniia, ocimum sa0ctum, Trioooella foenum graecum and
Gymnema sylvester as experimenlal plants was a chall€nge. The researchers has;ally wish lo
check thedillerenruhivation technologieslnon.organic &0Igenic)and its impactonbioiogical
efficacy of lhes. plants. The firsl tame ever in lhe research on organic and non_organic pl;ls,
bioluminescenl haclerial lvibrio hafieyi) siGins wele utilired to compa@ the to;icily leyels.
Assay was based on the inl bilion ol baclerial strains as a measure of inloricant levels and
uhim,tely decrcase in luminescence was observed. All non.oeanic crop shown higher to xicily
leveland highest decrease in elativs light units. STZ and t/Ao induced type 2 dia'betes modei
was utilized.Thesub.chronic antid;abetic actiyitywas observedindecrcasing orderolpositive
control> 0MC.200> 0TF.200 > 005,200> ttMC.200 > Tt,200 > 0GS-200> N0s.
200>l{GS-200. lnduclion ot diebetes resulled in significant decrcase i0 b0dy weighl of
diabetic control mice compared wilh contrcl group at lhe end of erperiment ip< 

-0.01J.

Adminisi alion ol ertraclslo ihe diabetic mice improved lhe body weighl ofanimeh at the end
ol 3 weeks. Hypolipidemic aclivity was ohserved in the decreasing order ol
oTF> olrc>00S>tiTF> N[4C> oGS> NoS>NGS. A[ lhe €rrracts at a lhe doses.
lowered serum SGPT end SGoT leveh also bul the hiqher level ol sigdlicance was at 200
mglKg compared with normal conlrcl (p< 0.01). The organic Trigonella loenum graecum
ertra gave $e highest decreass in the SGoT & SGPT l€vel to 77 and 47.5 unils/t
rcspeclively. The role ot exlracts ifl lhe management o, tree radacals wen determined in lhe
erythrocyle lysate, pancrcas and liver. As similar as above, lhe organic crop sftowed the
pron0unced increase in S00, CAT and GSH levels andsigniticantly inhibiled lheincreasein IpO
leveljn E.lysale, pancreas and liver Hhtopathologicalstudies provedtte normal architecturc
ol islel, pancrcatic lissoe and cellulrr popllations jn the nomal control gro$p, howevel,
infihration, necrosis of islet and degeoeration in pancreatic tissue was ohserved a,r diabelic
control. All organic eraacls represented enlarged jslel and wellstructured rco islets wirh
nomalparcreeic tissue thal have conlirmed thsir marimum anti.diabelic polential. Though,
no significant diflerences in lhe acute anti.diabetic aclivity and effecl on body weighl 0t
experimenlal animals was noled between oeanic and non.organic crops under sludy, it has
clearly shown evideflces ot damage by non.orqanir crops on bioluminescenr bacterri during.{_:.-\
y' '-"-- ,: \i.. 72" lndian pharmaceuticat congress 2022
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ln the presenl work, ertraction ofstarch from corm ol Colocasia esculenla;s done by simple
e(raclion melhod and evaluaied lor th. phytochemicalaralysis along with anli.ulcerogenic
aclivity Colocasia esculenla is a lropicalplanl moslly cultjvated in high raintall ar€as. ll is
commooly known as taro. Fhephylochenicalanalysis0faboveerlracl shows lhepresenceof
prolein and glycoside. The anli.ulcerogenicsludies werc carried out againsl thestandard drug
0mepraiole usang lundic mucosa ol sheep, Thrce grcup conlrolsla[dards lomeprazoleJ and

tests having concentrations 10,30 and 100 Fg/ml. The inorganic phosphale released is

observed a1420 nm.ln this shows the H+ K+ ATPbse levelis decreased dueto slandard drug
but in lest compound ils levelis increased as conpare to standard hencq the lest compound
indicates moderale activity.

TXTf,ACTIOI{,IDEI{IITICAIIOf{ AI{D TVA'UATIl)I{ ()f TAf,l) STASCH fRI)M
COI.OCASIA ESCUTEIUTA

Alar Sumryye Kasim
gl'J Universily, Udaipur 313001 Raiasthan lndia.

!-:Lr

c.4

PHYT0ClltMtCAt llVESTtcATl0il, Tiln0MB0tyltc at{0 axltorllu
ACTtVtTy 0t cltn0DEtI0nuM TH0ms0MAE BAtF.r
Ajaykumar Sura[a, A ila Jadhar, Prathamesh patil

(.X. Wagh College of Phamacy, Panchavati, rshik, M.S, tndia422ll):t,
aiaysuranaol oredif f nail.com

Clemdendrum thomsoiiae Ball.l. IFamilyLamiaceael is a twining, rambling, vnr,
commonly known as bleeding glory bower, b,eeding-hea( vjne and glory tre€. t)ht
presenl research lo lerlorm preliminary phytochemical investigalion, annnrit
,ibrinolylic ,clivity ol leaves o, C. lhomsoniae. Thetotalphenoliccontentwasrt.rl ,

[olin-Ciocalleu method.Thrombolylic activilywas evaluatedbyclotlysh meth0rt fur
activitywasevaluatodby in yitro assay iruotving H202scayenginq, DppH radicat: r
Allertracts shou/edconcentration dependenl lree ladical scayengin0 activily. Thrt,r
phytochemical investigation 0f exlracts ol C. lhomsoniae,eaves shows th0 t)rDr

sterols, lralerpenes, alkaloids, flavonoids, lannins, glycosides, poteins and c h, ,

The totalphenolic content 0l the PelDleume$et Chlorclormand alc0h0licextrict!r,
t0 be 19.083,30.58 and g9.25mg lannic acid equivalent/g ol exlracl respcr:llvd
when trcated with slerile distilled water (ne0ativs conlrol) showed only negliUit,t..r
(7.89%).8lood Clots when teeled with petroleum ether, chlorolorm ertrart ,t

exlracl showed 34.52 ,6, l4-67% and ll.lg % clol lysis respectively. Alcohotir.rl
loufld t0 be good scavengerof H202 aod 0ppH radicalthall otherertracts ol C th.r
Jhe Petroleum€therexlract ol C.lhomsoniae leaveshad shown go0dcl0l lysis axrrvrrt
basis of lhs lindings ol the presenl study, il is obseryed that C. thomsoniae shows rol
lhrombolylic actirity and antioxadant aclivity. further sludy rcquired to con,tnr !
lysis prope(ies and phytoc0nsliluents responsible f or it.

c5

ATTTI{UATIOII OT STZ IiIDUCTD DIABTTIC IEPHSOPATIIY USIIIG IIOBNI

VUI.GABE I,IiliI. EXTNACI
Renula Mahaiao. ilarendra Di!hads, Pralish ltenka., Satyendra pri*

Deparlment of Pham,ceulical Sciences, Rashtrasant Tukadoii
Maharai l\lagpu University, NalpuF 440033, Maharashtla, lndia.

palhak.renuka0gmail.com

0biectivs The preselt investi0ation was undertalen t0 scieolifically iustily lh0 t.d,

use0f HordeumvulgareLinn. for themanagement of oiabelic nephrcpalhy (oNl, r dx ,

of kidney lunclion occurrii0 in lhose surlerin0 fiom diabetes mellilus. Melhorts:lh
involved phylochemical evaiuation, chmmatographlc aoalysis, anlioridant adivrh
DPPH, ililic oride radical scavenging and reducing power methods, phantri {

screening of hydroalcoholic ertmcl using STZ induced Sprague Dawley rat llhl,
development o, phylolomulalion. Result and Oiscussjon: The phytochemical evdur
hydmalcoholic ertract ol H. vulgarc revealed presence ol alkaloids, saponir$, n
llavonoids and glycDsides. Thechrcmatographic analysis revealed band at Bt 0.59nr l
Relenlion tine 2.454 min which compleoenl wilh the marker compound Epicato.h
STZ induced Spragus Dawley male rats at the end ot3rd weel represenled abn0rnir r
serum crealininq albumin, BUI\I, lotal cholesterol, trglycerides and ura0e alhumin $ I
crcatinine which were observed nonnal alter 8 weeks' lreahent ol hydroahoh0lic grl
H. rulgafe. 0ral gran0les encapsulated in capsule shells lo, ease 0l patient w0,0 Ih
using melhods menlionod in Ayurvedic pharmacopoeia. Conclusion: The epicale.lltx h,
previously studied lor jls eltect on blood glucose level and was lound eJliflod
hydroalc0holic ertract ot H. yulgam evidenced potentiat against Dil. Ihrs elft:ct I
attribuled t0 the presence 0f phyt0constituents p@senl. The approach will h€ uiiir
traNlaling lhe traditional knowledge of medicinal plant into modern dosaoa Joa

conf iroing the saf ely yalues.

c-6

ISl)I.AIED POTEIITIAI, TBITESPTI{OIDS Tf,OM AENVA IAiIATA rI It)I
EVAl"UATl0ltl 0t PAnACtTAM0t ti/DUCtD fi EpAI0T0XlCtIy.

llemalatha. X and SImalarhr. CH.
Acharya & BM Eeddy College ol Pharmacy, Beflgaluru- 560 ]07, (arnalal:r

hemalathak@acharya_ac.in

c2

STAIIDABDIZATIOI{, OUA TIFICATIOI{ & STABII.ITY
OF PN()TODIOSCITT BY HPTTC

Y. B. Bawne, S. l. Dcore, B. [. Shr,kh.nde, S. Dhurde
lnstilule o, Pharmacy Maregaon

Wa,r, Maharashlra. principalbawnesir@0mail_com

This research project,ncl0des slanderdization, deve,opment, evalualion, quantilicaion, and
stabilily studies 0f a Protodioscin drug. A standard Protodiosch chromat0gramwas used lo
comparcTribulus tefieslis extlacl and product ertract. In the overlain spectlum ol slandard
Prolodioscin with Tribulus terreslris etlract and capsuls product, lhers ir an eract match.
Find oul lhe quantiklive estimation 0f Prolodi0scin in aphrodisiac producls followed by
recovery studies lorP.otodioscin and Pr0todi0sc;n lBy HPTLClwas lound tobe 0.70%. Work
achieved a close resull eller p.ecision (inter and intradayl lor prol0dioscin, ruggedness and
mhuslness, and .epeatabilily lor protodioscjn. These are identifjed as the lineaity ol
Protodioscin as y- 11.7712r+37.736 and B2-0.9989. Arter an accele,ated stabiljty sludy
in lhrce.monlh inlervals up lo sixmonths, the concentration ol the drug decreased negligibly.
The result 0f the microbiologhal lest was not alfected by lhe accelerated slability sludy.
These esults wee conf irmed with lhr chr0matograms ot HpTtC lingerprinting.

c.3

EVALUATIOiI OI PHYTOCHEMICAI. AI{O AITTIDTPNESSAI{I ACTIVITY Or
cB0ssAir0BA tnrunDtBUur0sMts lt) tlrErs AEStAt panr txTRtcT

Prashanti Chitralu, nenuk. pothu and neenu y.dav
Faculty 0, Pharmacy, Mansarovar Global llniversity, Billkisganj, Sehore,

Madhya Pradesh,46600l. prashantichilrapu@yah0o.com

The aim 0f the Fesenl sludy is to eyaluate the erlracl of aerial parts of Crossandra
inlundjbuliformis ltl Nees, (Acanlhaceae) lor ils phytochemical constjlusnts and
entidepressant acljvity. This planl is lound abundenlly i,l lropical areas. Acanthaceae, a
family which is wellkmwn lor its medicin,lvalues due to theprcsence ol valuable and range
of phylochemicalcompounds. Nowadays, ths scieltjfic communityis explorin0lhe elfective
allernalives ol allopalhic medicine by gaining more knowledge 0n pharmacolo0ically
imporlanl properlies 0t nredicinal planls as a sarer yel etticacious option. phylochsmical

analysis was pedomed o0 erlBch ofwater, ethyla[elale, acelong chlorofom and propane

on C. infmdibulilormis and esults wen labul.ted. Depossion is an erlGmely common
psychiatdc condilion about which a variely of neurochemiceltheories erist aod forwhich a
corresponding vadety 0, dnrgs arc used in trcatment. Herc, we discuss the antidepressant
activily o, planl species using torced swim tesl. The resuks reported in the prcsent work
shows evide0ce thal lhe aeri.lparts o, C.infundibulilormis l[) I{ees possess anljdep@ssant
aclivity.

,4:--\-i 
E (: ':.,Sr{"lrat, lhe hepatoprotective activity ol tsolaled lrilerpenoids lrom aerialparts ot,- 'lqFftl ertracl palacetamol induced hepatoloricity. The ethanolic ertrect qrar 0htdn

7(

ussorhlel e{r.ctionwilh elhanol 170 1}_ The extaclwas concentraled. dn0dr

I
/1il;rrl'-l

c.l

l|

.t
901www.ipcnagpur.com 72^o lndian Pharmaceutical Congrest



o,C
!

o
C

r or
:<

g.-
=

=
E

l 
(..)

9l .s:
.o=

,r 
.!Q

i\ 
Z

I 
U

J
!\ 

(lr -
\l 

o 
F

-.i 
'-

a-"

l-JC
L

E
)

C
E

z,ct)
cr)
C

'
LE

)
FoC
J

--G
'

C
J

t-fJo)C
J

GFFL.cEFC
L;.gE
'F-a

E
Istt\

=
E

-" )
=

4:; E

L(.+
sE

r
.e 

<
,/)

- 
<

t)

>
i3

o-g
<

, 
92

C
E

 E
i

C
LL(J

(E
 /---

x:l
E

>
;

(g*

<
s,,i

.! 
-l

.-
E

E
o-o

-(-)
cqQ
oJ >

.

4 
'.h

C
r 

.!
o- .=

_c=L,==
'=

<
5!,;

='=
-

(r, :_\
E

L
o-
C

r) ;C
sig
>

Uo*
G

., J
S

!

it

.ai,_-

\gnf'\d

a)
+

-)
}Er-)

rF
)

{-l$r6.}

€
€{ai,,

s\ili
U

"i[i
-,

(

g<
i5

...r€a=

i
t'

(
'.1.

:oi-.

a.r,

z.

,

e

r-t

4o

I

J

'z-\q-
as

}\7'

VEz



dt

5B

p

L|'.t.
S

E
F

@

.-tu
LC

)
-y 

:f
l=

i

-528S
P

o- .4
E

P
cLo

.- j,," r,

-!2
c;1

=
3'

eB.=
 u)

=
=oq

o-5

(lI€g
s:<

5E
*

to-
o-
ar) 4
ci€
;E6*

7
cac\OC

.l

/-'.--'-

L-!1

I

II

I*r.

q 
{ei

g'<
E

.oE
P

=
3Z
z

o

=
.i

=
G

,"' J

v-F-,z

E,LI(2

( 
rr'

N

IE
-

ol-oELU
$_-Bh1
(}\I

t-

C
\I

R
I

(\l:rn
e6

=
,<
,/,

c/,
o)E

N
.oc-)cr5
C

J

, O
i,

C
5

(!,(l,

C
L

tI:II

t
all*:

.:

C
g';:l'.;-

615

.J

G
I

f'-.

*

I



I

DTTTRMIIIATIOI/ OT AMOUiIT OF BEIIITYI, PATMITATE AiIO ASC()BsIC ACIO Of
rxIEACT ctt 0f swEtT c0Rt{ ft8Rt By uvAr{0 HpTtc METfi00
il. Sunitfia, n. namesh, Sk Umera Azmi, B. Ve,llata t(rishfla Beddy

SlL,ls College 0, Pharmacy, Gufitur, Afldhra p.adesh, pin 522002

Sweet com fibrcs ol about 15 Om wereert.actedwith melhan0lfor 5hoursifl heating mantte
al40oC and lilteredand all0wedlo dry. Thedried gelwaslurthe, analyzed forestjm;tion 0l
Relinyl palmitale by speclrophotometricelly by laboralory meftod and lound lo be 140
mgikg. Th€ dried extract gelwas lu(her estimated for ascorbic acidboth by UV and HPTLC
and lound to be linear in the range ol 1.5 ugiml and 5-lt)ug/ml, corelation coeflicjefll was
found Io be0.g97 and0.998 and the amounl of ascorbic acid was found to be 33g nq/mland
g.9ng/mlby UVand HPTIC respecljvely. The meth0d was ,ound to be linear.

tEfEEEf'

t4

f0BCE0 otGBADAT|0t{ STUDy 0t MEtAToit :tsotATt0ilA D
CIIABACTTBIZATIOiI Of DEGRADATIOiI PNOOUCIS

Shuhhangi Sutar, Sachintumar paril
Ashokrao Mane College of phalmacy, peth.Vadgaon, Maharashtra, lndja.4l6lt2

shobhangi.sutar2g@gmail.com

M€latooin is a hormone mainly released by the pinealgland atnighttime, andhave long been
allied with manage of the sleep-wafte cycie. While a dietary supplemenl, it is freq0enll; used
for lhe short.lem lreatmenl of il|somnia, for example from jet lag or shift work, ;nd is
lypically talefl bymoulh. T0 contiflue safe for additionalFocessing or human consumption,
sludy of slressed degradati0n lor lhe identific.tion ol probahle degmdants is rcquirej. The
stability indicating high perfofinance lhin layerch.omalographic melhod was developed lor
Melatonh $/ilh Camag HPTTC syslem. Silica C60FZ54 precoated TLC plates were;sed es
slationary phase forseparali0n ofdegraded products. Mobale phase composed withloluene:
melhanol: fomic acid 17:3:.0.1) at 290 nm. From lhe mass particulals along wath lR. iiMB
inleryIetation, theplausiblestructule of acidic and alkaline deoradation prod; of melatonin
could be 2-l5,methory- 1H-ind0l.3.ylJ slhaoamine. fu hemore ln silico loricily studies of the
degradaiion products werc perlormed to assess lhe toxicily proliles ol the produch wilh
Pr6T0x oflline sever. This analytical method can be m€asurcd as a subslil e placlical aod
cheap method ,or sample, accur,te and elticient quanlitalive detection of melalonin in the
pfesenceol its degradedp.0du s.

f.5

BTVTBST PHASE.TIOUIO CIIROMATOGRAPHY ASSISIEO PBl)IOCOT rOR
o€TtRMr alt0 0t M0UtuptnavtR ustD To c0t{T8ot sABs.c0v.2

l[ttclloflS: Ail t VtSItcATtVE Appn0ACI
Jaya P. AmttorD and V.ibhav S Adhao

oepa(ment ol Pha.maceutical Chemislry, Dr Bajendra Gode College of pftarmacy,

Matfrapur, 443t01 tMS), tndia

ambhoreip020gmail.com

tpe

In recenl yea.s as a rcsult of the SARS,CoV-2 infeclion a0liviral drugs have received more
atlentjon aod many polential drug molecules ale cu,renlly under investjgation lo end fhe
epidemic. Molnupiravir, a prodrug is one ol lhe assuring aandidat€s ior SARS_CoV.2.
Therefore, the curr€nl rcsearch work aimed to investigale the easy, defined, sensilive, and
robust avenue as a liqoid chrooatoqraphy forestimation ofmol0upiravt fiom thepure blend
and ils dosage lorm. The reveBed.phase chromatographic appmpriare and efljcient
separation l0r molnuptavir h,s been elained wilh Hypersil BDS Clg column alofig trrlh
Waler: acelonilril€ 170:30 % v/vlsolvenl system. The deteminalion wascaffied out al-30 oC
al a I ml/min rale lor the,lowo,lhesolvenl system through lhe column_ Ihe eluents ofthe
column weremonitoredusing a Pholodiode Afiay delect0rlpDA)ar 23S nm. The anvesligated
rcversed.phase chromatographic agprop ale and eflicient separation Ior molnupiravir
revealed edmtable €tentaon timei.e.,4.00g min. The devel0ped investjgalion 0, molnu;hvir
was show a linear response in the concenlGlion renge of 10.50 /q/ml wilh beuer
coellicienh of detennination above k2 0.999). The eslimablc liquid chlomatography was
successrully validated by ICH guidelinesand allmethod validation parameters ol estimihle in
compliance with ICH guidetines (TechnicalRequirements lor pharmaceuficats for Human use
slandards). The developed liquid chromatographic avenues were eas, defimd, sensitive,
robusl, and .ugged .TheV have admirable potential lo estimate molnupiravir from lhe pure
blend andils d0sage form. Thus, the projected reverced-phase chromalographic melhod has a
high prospect 0f ado!lio0 ifl the phafnlaceutical induslry.

-

rr
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STRESS STAS .tTy STU0y SHowtilc EFTECT 0r ACtO, BASE. 1000 at{D oHy
IITAT ()I{ CYCTOBEI,ZAPBITIIE HCI Ai,D AMITBIPTYI.II'IE HcI Sy IIPTI,C METHOO

Deepak Potha.kar, nohit Shilture, Anjati Sunittsmar
flCB0's Slerling lnstitule 0l Pharmrcy,l\lear Seawoods Rail,tay Stalion,, plot No. 93/

934, Sector- 19, Nerul{E, Seawoodt Navi Mumbai. Maha6shtra 400706
deepak.pokharlar0ncrdsip.com

l, ced de0radation sudies include degradation ol drug substances and drug products al
r ldilions mole seve@ than acceleraled conditions. These studies illustrale th€ chemical
rri ility of molecule whjch furlher lacjlitales the development ol slable lomulalion wilh'- ldblestorage aondiiio0s. Cyclobenzaprine is e part of a gr0up 0l medicali0ns referred to as
irlical antideprcssants. Cyclobenzaprlne is a tricyclic amifle lah that worls in the ceflkal
ne0us system (CNS) as a depressanl that reduces muscle hyperactivily and Amhriptyline

lllllLelongs to a class ol medications called tricyclac antidepressants_ h works by allecting
rlrbalance ol cerlein naluralchemicals in the blain_ h prevents lhe rc0ptale and hence the
rrrivalion of neurotmnsmilteas called noradrenalane and serclonin, thal are present al lha
4rve lermanals in our blain_ 0egradalion pmdu s of Cyclobenzap ne HCland Amitriptylane
lll;l fomed under dilre,ent lorced condilions have been characteriued through (High
r'{lofinanceThin LayerUquid Chromalographyl fi PTLC sludies. The method was developed
rtm TtC silica gel 60 F254 alumjnllm backed plate as the slalionary phase for
r.fllolEnz,prine HCI by developing lhe Mobile phase as n.Herane: Elhyl Acelale: Melhanol:
rila,ril Acetic Acid taking absorbance al 292nm IRI value wjlhin 0.10 r 0.02) and tor
l, Iltyline HCI developing the Mobile phase as Tolueoe: Methanol: Acetone: Amnonia
t.lry absoftance at 250nm (Rf value within 0_66 I 0.021. The forced degrad.tion study
,llr rarried out in accordance with the llnternational Council tor Hamonirationl ICH

rnthlrcs 014 (R2lunder oridalive condition 69{ Hydrogen pemxide for 3 h00rs, jn,cidic
,{l(htron0l[4HClal80'Cfor60Minures,inbasiccondition0.lMNaoHatB0'Ctor60man
e ,r lhermal condition 60'C lor 3 hours_ Degradation products were wellsepalated by

r6

sliru[TAxEous EsTtiiAnot 0f cuBcuiflil ato ytTA [{ t lI{ 8ut( axo
PHABMACEUTICII, DOSAGI fOBr' 8T UU SPfCTNOPflOTOt{ETNY

ShilIr Borat6 Atishlumerl/lundrde
Departmenr ol Pharmeceutics, K. K. Walh College ol plBmacy, ilasit422003,

Maherashlra, India . 422003.
shilpahoratel6Egmail.com

A simple, accurate, prccise and.eproduciblemethod has beefl developed and validaled Ior the
simuhane0us eslimation of Curcumin and Vilamin E in bulk and pharmaceutical dosage Iorm.
As rhere is n0 rEooJl!d llV analyticalmethod Ior lhe simuttaneousestimarion 0l Curcumin and
Vilamn E;n cofibined )rqaceut ical dosage lom, a new method rs needed l0 anatyre the
dr u0s siflrulr aneouslv. The esfi[atro,l was done by lhe 0 atsorptron method at wavelengths

:72"" lndian pharmaceutical Congress 2022',w rt'cnagpur.com 385
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F) PHARIT,IACEIITICAI. ATIIAI.YSIS AIUD OUATITY ASSUBAIUCE

I

A VATIDAIED HPII.C MEIHOD fO8 THE ESTIITATIOT OT AI'ITRIPTYI.IIIE IICI,IT
EUtX A 0 tTS TAEttT 00sAcr r0BM- 06eFak Polharlar, Baghavdoep Sh.rna. Shrcolekha llGeth Oesai

NCR0'S Ste.ling lnstilute ot pharmacy, ptor no. 93, sec. tg, Neru E), op0osirs lo
Seawoods railway station, Navi Mumhai.400706, Maharashtra, lndia

deepal.pokharlaroncrdsip.com

_, simplg rapid, reliableand accurate HpTtCmethodhas been developed Ior lhe quantilative
determination ol Amit plylineHCLinbulkandlablets.Variousaliquols0lthesamplesolulion
w?re spotled automatically by meens ol camag ATS 4,pplicato, on precoated sjlica gel60
F254 on alumiiium sheel as stationary phase pre washed wilh nElhanol using Toluene:
lllethanol: Acet0ne: Ammonia l5:3:2:0.2)v/v/v/v as mobile phase The spots wEre scanned at
254 nm. The Rf value o, AM|Tn|PIYUNE HCt $/as 0.66 r 0.02. Catibration cu.ves were
li earin the range 0167.5-472.5 ng/band. The limit ofdelection and limir of quantilicarion
were loundlo be 9.37no/hand and2.800g/band respec tively. Th s suilability 0l this rnethod
l0rthe qrantatalive determinationo, compound e/as proved byvalidalion in accordancewirh
mquirements o, phamaceutical rcgulalory standards.

t
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0I 231nm and 2S5nm Curcumin and Vitamin E follow Eeer-Lambert's law al lhe selecled

;;;;;;;;;;;il;iionransesots r2pstmrand0l 16 24'l/srmrrcspecriverv The

ill*,Li,*i.t ,r"if,..J tne accuracy, precision anrl ruggedness ollhe methDd arcording l0

iil;l;;i".'*;;;;J.rinoa "n 
u"""t'tutlv aeplred ror rhe derermination of

Curcumrn andVitamin F in a combined pharmaceulical dosage i0Im

...F.1

UV SPECTBOPHOTOMETBIC METHOD DEVELOPMEI{T AND VALIDATION IOR

ESTIMATIOiI0f ET000LAc lil El0t0Glcat MATRIX

Pridlrvi Krishna Gaddey, Nalarda Baby R' Baia Sundararaian

GlilM school ol Ptrarmacy, GITAIM lDeemed lo be University)'

vh;khapatnam -530045, Andhra Pradesh' lndia pgaddey@gham'in

rn rh!.,tr,pnr research. a new llv Spectropholomelric method was developed lor lhe

lrrr,rn 
^ri'., 

.ri,.a",", n tpixed human plasma fhe obieclrve behind the resealch was.lo

i,,"i^" ""i*r,4". " "r0.,'ra0rd 
precise and acc'rrale melhod using lJv soeclrosc0pv [0r

il;ffii;;;ii;;;;;;ikedhumanrrasma Al'theparamete,'loranarvsisr^r€rech0sen

I".",r*,i" iiH n-ai, ff trideline and valdated ttodolac was exrracred lrom spiked human

il;;;l;j;;;:;; ,,;,;.tion ouanrildLion was achreved rhroush urira vi.ler derecrion ar

[;;. i;; ;;;;;;;;;';;;anses hom 2 20/qhrlor Etodorac' Ther;mL 0r derecri.n {r00)

lii' ,.'iri ,r.rin.o., rdoi*.,. to'na ro u o'ooog and 0 0203'/slml respectivelY The

"*'iio 
il, irn *," a.tana intra daY plecision wds found lo be \ 20t' demonslraling that

;j ;"1,r";;;;;il;;;" orec'se. iurthermo'e the rate ol rccoverv ar 3 levels ie 50%'

'ffiil:ffi;;; ;i;;; i;toiiq, ,onti'"s th' *'rhoa 
' 

accuracY' The Iussedness resuh

liiJ",i.iul.r r*";t anaivsr condirions' h RSD ol rhe tesr solJrion was n0t a{lecred

1"ffi -]tr,n ii J lmit. ite \ assry was lound to oe 97 39% wlw q Rec.verY ot analYre

ir,t.rr.."i i, * ,oo y, outthe exlent o{ rccovery should be consislent % Recovery was

Iound ro be 81.32%. Allralidation paramelers were wilhin the acteptable range' Thus' it can

ii..i,i.i iiriiirt';4, can he benelicial lor the quanliratile analvsis of flodolac in

ii"Ig;.it.rpit. .a .rU beusedin routin€ analysis f0rm0st0i bio analvlical purp0ses

F.8

I)EVETOPMEiII AiID VATIOATION OT HPtC MET}Il]O TOB SIMUTTAIIE()US

Esr;ili'r,;i ;il'tdii{iPeRrrlstvr onuc tt't plrBMAcEurlcaL 00sAGE t0BM

A A Chintawar

Beoartmen!otPharmaceulical0ualrtvAssurance'lshwalDeshmukhlnslrluleolPharmacv'
o;qras o'st' Yavalmal' Maharashlla 445203

Chromaloq,aphy Is a technioue by whlch the comoonenls in a sample' carrred by lhe hqurd ol

:"""",:;;:;' *a rcsnrved bv sorolion desorptron steps 0n lhe slanonart phase'High

;l]I",",,"I.;i';,;;;;;;r*,pr,v riptcri' *' 'ou' 
or chromarosra0hv: Ihe mosr rtuiderv

lllIffi'c"ii".i.;rr..'rt,t urilizes a liquid mobire phase ro se0arare rhe c0mp0nenrs ol a

,rirr,". li .rf,.u ,r.ri.g ,n uvrvistle delettor was developed ald pr0ven l0r measurng

;i;;;;;;;.;;;;*;ilt,;.;a Hvdr,chrorothrande) drus rn pha{raceuricar dose rorm-

ffiI;:;:il;;i;;ffi ,,'ii'Jo'' *."s'w'r"'e00 HPLcsvsrem' anda rrrersrrB0s

il,;;;;;mm, ;;. ..,lvtical column.was used f or separation (250 4 6 mm id' 5 ml lt

was discovercd lhat the mobile phase contamlng mrxiure ot Phosphale (bu'fel pH 5 3): ACNin

;:',"i';;,1;,;;];t,,; til;ate or r '0 mrrm; vierd€d adequat€ r€t€ntr.n time!i about 10

"1"'":;il;; t;;;;t,il;eak at 287 flm. The straresv was shour to be precise l%RSD)'

linear {R2 > 0.999), andlaqeted

phamaceulical dosage f orm

F-10

GBEEN ltlETH0D: UTltlTY ()F HY0R0TR0PES F0B S0LUBlIlTY

EIIHANCEMENT OI OBUGS.

I'tavale Smita A '
1,4. Pharm llnd Yr, Dept oi Pharmaceutical ouality Assuance' SVPM'S College 0l Phirrr tq'

Malegaon (BKlll, BaIamati, Dist Pune' lndia

smrl dnavalegE@gamil'com

,n rnp oresenr lesqarrn. app cdbi.Iy o' hvor0 lop'c solvenl instPdd 0l 0 qa1lc s lvnhr n'

,rrti.lri r" .t rr, ,, *"i", sotubts0r Insor-0 a drLot,s tusLil,e0.ll rs an ap0'0drn l' rr"

ir""",rO"r.,,r-,rr'tl"*.rque.lheennancPd\0lubl'lvold'Lgwasmeasueo'rn'rllrL'rk
bean lJv.VlS sperl oph0lo'reler. The s' ecled h\/or0lropes w€re sodium acplrlr h/r"rn

inir*, *r. ,itrol(l, *a,ide and lhe conc range 0fhvdrolrope soivefltwas l lt trrtl'li lrlt

ii. ei i ,lr; ll a,rgyo trrrsl atin calcium' valsarl an and n"biuolol *t* lht d u'u * 
' 

t'hin'l l.,'

"^."1rler,,,'r,. 
ftt, **" (o,Jli01 werp prFpared rr udtro_s conr ol 1ydr0l'!fr n'ltr

:"::, ; J;' il,;;;";;: ...,,",' no 
'n""n 'n"t'o'prior 

mar'ma ol druq rr ,r''r' ai

,r*. *rrl".l",A rmtrt urtility 0i drug in ths hyd'0tropic so lvent The aP p roprialo rins,i ll4

,""",Jrrtbint,* *.*n with tire graph plolled betwe€n absorylion arrd li i{i
i"rriri.itta,rn1 rrr*. *luti0n was the appr0priaie hydr0lropic s0lvent t0r rrrrrrvriltl!'r

*dt;;';'.;;;;lr' ';;",,r, 
a1o urea lor neo v.lol Devel.rnenr ol amlYr'cal r h"'r"!!t

.1" ,* l*'o''*" solve"l rs lhe erlensi'/€ re(earch 0l lhrt meln0d'lhr ('l ll4s

;;il; ;;;;;;. ,;';" Ier'd chlorid€ or erher mares e"'ri(onmerldln r'hrrtr'r i rc'ar

,'#. t.it*it .tt .ti*rt tor sollbilization' Hence hvdrolropic solvenl rnaY tn pr$ l[" *

va,.oJs lechn,0ues a. qreer prdclir P\.

F.fi '*

II\4PU8ITY PBOTIIING . AN EIT"TEBGING TETI]D IN PHABIT'lACTUIX:^I T

Kadam DhanashriViiaY

Pharmaceutical' S.V.Pl,.'S C0llege ol Pharmaceuticals

Ivlalegaon (B(1, Baramal ' 
Pune 413ll5 kadam dhanashril23@{lrrt rr

Concerns aboul impUritiesin activepharmaceuiicalingredients(APls)are sl0n'llr

roliles but also impurity pr0liles are regulaled bv !tr(trh I
Today, noi only PlritY P

agencies. ln lhe Pharm aceulical w0rld, impu ties are considered i otturrr ill

substances or residual solvents, wilh lhe excep tion 0l (rnwanled chenrir:irl rr'rt'ln.! ir

suhstaflces, synlheses 0r APls lmpurit\/ profiling includes ldentif ication, sl'r' lilrn

and quantificalion 0l impudlies and degradation producls in drug suh.l'nnhr

products The conlrol ot imgurities in fomulated producls and APls is rillrltrr$lh

regulalory a!enciessuch as lCH, USF0A, Canadia n 0rug and HealthAgerrrv lrn!rii(f

oitant in modern pharmaceutical analy sh. This is because ffiiifunlllled

t0xrc mpu riries ae heahh hazalds aod must be ide,lli{ied and deterrrirnr rr.,rq

melhodsin order l0 increase $e saJetY ol drug lherapy. Various PharnracoP .irt rHilti

knowledge of impurities in aclive ingredienls and linished drug pr0ducts-

t.12

OEVEI-OPMEIiT AI'IO VATIDATION OI CHR()MATOGRAPIIIC M

sir,rulurrous tsrtlllrl0 0t AsPlRll'l AI{D PAI{T0PRAz0

PUBE AiID MIXTURE TOEM

Chandni Chandarana, Parixit Pralalati, HGli 0esai' Ayrthl

SSR College of Pharmacv

I llfl ll i
ll nll

FS

A VATIDATEO STABITITY II{DICATIf{G RP'HPTC METHOD fOB ESTIMATION OF

^ '^'ildinuprnlvrn clPsuLEs ll'l PtIARMAcEUTIcAt D0SAGE r08M
' - 

Orln.Viiuvat,lstt'i,f Uma Maheswari'P Sai Pavan Vamsi

itff Str,ootot en.'.utx ruH l6' Chaildnva (nowledqe CilY'

Baiamahendravaram, Andhra Pradesi 533296

^ 
c'm.le,pvcrse ohdse HPLC melhod was developed and lalidated for delerminator' ol

;;ffi#;;;;;;;aceuticaldosase lo'm A reverse phase chr.mar,sraphv has

ffi;H;;i;;;:i;;r;^{250 x 150 mm s/r0/irh a mohile phase c.mP.srt'.n ol merhanol

ffi.ia"* h;;;;;il;fu4 20%, vlv urith rclention rime 3 6 r 0'020 min' The correlati.n

#iffi"nt'walt.r*i.;; o.sss:, for tte tinearitv ptots This merhodrlras validaled lor

;;;;:;;;t;.;..r.r,."rlimiro{q anriratr0n'IUssedness'robusrness Ihehneariivranse

i", ii.'"iu*rti." i. t"t*"n 100 400/ghl limtl 0l derect'on dad hmit 0l quafllilalion 0l

.ii",r,rri, .rr.i" ** ,ound Io be 4i 4 /lghl and 125 3pg'ml lespectivelY' Proposed

ilItffi ,:'*";;,i;,;ii"l to' rt'' q"ntimi''" a'r"',,inarion or molnupiravir caPsules is

www.ipcnagPur.com
72"' lndian Pharmaceutk'61 tl

!a

(-:l

varidated HPLC and HPTtc methods rff sm"an:1::i:ill!t:lilllil':|ljHs!

:'Ji:iJ;'ff ;:1,'J;['lIlI{'Ll'Tliiiiti:[,,r'Jii"*T#rffi
l8column1250mm r4 6 mm srlmlal a llowlateol'

li:#;il;;;";;;;;,rn backins, the HPTtc separation *" "rttr{ 
CE

:::i#;;; ;;i;;;i;. i.;llv) as ttre"motite ptrase tiittr a *ean'uc'*ut { E

ii*li; m',.'*,*:, ;;li*rl ffi ; *'#I'm
0.4 2.4 slml ior ASP Wrlh a mean recovely ol gg

fr fl[[i''ffi i 
jiL',',:ffi :'lj'"i":'#Iil'[m

pure p0wder l0r m and formulal ions as lhey are slmple accurale and xrl'!llill- 'ffi
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PCOIO

ADMET Profiling and Molecular Docking Studies of some
Hydroxyquinoline

Percentage of compounds failing in clinical trials is considerably decreased due to early

absorption, distribution, metabolism and excretion (ADME) screening has been reported in the

literature with this preclinical ADME studies eliminals weak drug candidates in the drug

development process, Molecular docking is the important process is to understand drug

molecular interactions with the prefened binding site of the target specific region of the

DNA/Protein (receptor). In this regards we predicted the In-silico ADMET properties and

docking studies of some hydroxyquinoline analogues. We confirmed that all compound GI

absorption and some Compound have good BBB permeability some analogues inhibit CYPIA2

inhibitors and some analogues showed hepatotoxicity carcinogenicity, immunotoxicity, and

mutagenicity. The drug-likeness predication was also showed by using lipnski rule and

bioavailability score the results are obtained by computational tool complete the toxicity test

to improve predictive toxicity and safety assessment of hydroyquinoline analogues. The

docking studies are carried out by using Swiss-Docking Software and hydrogen bonds formed

with the surrounding arnino acids of receptor are used to predict their binding modes, their

binding affinities and scoring functions and reported.
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