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Abstract

The simultaneous analysis of Lafutidine and Domperidone Maleate in tablet form has been
analysed using an HPLC method that has been developed and verified. At a flow rate of 1.0
mL/min and using UV detection at 222 nm, drugs were separated chromatographically using a
Hypersil BDS C8 column (250 mm x 4.6 mm, 5 ) as the stationary phase and a mobile phase of
phosphate buffer (pH adjusted to 4.5 with orthophosphoric acid):methanol:acetonitrile in the
ratio 55:25:20 (v/v/v). Lafutidine had a retention time of 4.07 minutes, while domperidone took
6.13 minutes. The technique was found to be selective, with clearly distinguishable peaks for
Lafutidine and Domperidone (resolution = 9.82). Linearity (R2 = 0.999) and accuracy (99.45-
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RESEARCH ARTICLE

New Stability Indicating RP-HPLC Method for Estimation of the Drug
Molnupiravir
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ABSTRACT

Background: Molnupiravir was granted approval by the UKS medicines and health product regulatory agency on 04 November
2021 and on 23 December 2021, granted emergency use of authorization by FDA.

Objective: Provide a technique for measuring Molnupiravir in active pharmaceutical ingredients and formulations.
Method: The wavelength maximum was found to be 236 nm. ICH guidelines were followed. The forced degradation study
in the form of acidic, alkali, thermal, photolytic, hydrolytic, and oxidative stress conditions was carried out for Molnupiravir.
Results: The method was linear, as measured by a coefficient of correlation (R2) of 0.9991 in the 10 to 50 png/mL range. The
%RSD for precision, accuracy, limit of detection (LoD), limit of quantitation (LoQ), ruggedness, and robustness was within
acceptable limits per ICH Q2 (R1).

Conclusion: HPLC equipped with a UV detector is used to create and verify the proposed method. An acetonitrile mobile
phase component of 20% was used, demonstrating the more cost-effective technique. The extensive data of mobile phase
optimization gives a complete idea of final chromatographic conditions, which can be further implemented for future analysis.
Molnupiravir shows less than 4% degradation under different stress conditions. The forced degradation data helps show
stability, indicating the behavior of Molnupiravir.

Keywords: Molnupiravir, COVID-19, RP-HPLC, Forced degradation.
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INTRODUCTION
The Molnupiravir (C2R, 3S, 4R, 5R)-3, 4-dihydroxy-5-

with another drug. One bioanalytical method for its metabolite
is available. There is no economical method available as in

((4Z)-4-(hydroxyimino)-2-oxo0-3, 4-dihydropyrimidine-
1(2H)-yl oxolan-2-yl) methyl 2-methyl propanoate having
antiviral action!. Molnupiravir was granted approval by
the UKS medicines and health product regulatory agency
on 04 November 2021 and, on 23 December 2021, granted
emergency use authorization by FDA2 As Molnupiravir was
recently approved for COVID-19, three methods are available,
including HPLC, UV, and LC-HRMS as a single or combined

all the methods, and acetonitrile is one of the components of
the mobile phase. Also, mostly hyphenated techniques were
implemented for analysis.>®

Analysis of Physical Characteristics

The physical characteristics like practical solubility, melting
point, and IR interpretation of the Molnupiravir were
performed before starting method development (Tables 1-3
and Figure 1).71°
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Stability indicating HPLC method development and validation of Fostemsavir in bulk and marketed
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Article History: Abstract: Achieving a predictable degree of quality with intended and planned
specifications is known as quality by design (Quality-by-Design). QbD is an alternative to
conventional method development that places more attention on identifying and mitigating
potential risks. Component of the Quality-by-Design methodology involves conducting a
vl series of experiments to learn how various factors, including the dependent variables, affect

g & the answers of interest. Here, we use a QbD loom to detail the creation and verification of a
Foste.msavu, HPLC, ) stability-indicating high-performance liquid chromatography (HPLC) method for
Quality Control, Quality | Fostemsavir in both bulk and finished-goods forms. This work presents a workable
by Design experimental design for optimising the RP-HPLC separation technique by identifying the
optimum mobile phase concentration and flow rate. Here, we propose a practical
experimental layout for determining the RP-HPLC separation technique's optimal mobile
phase concentration and flow rate. Using Design Expert version 13.0, the optimum
chromatographic conditions were determined to be as-Shim-pack GIST C18 (250 mm x
4.6 mm x 5.0 pm), mobile phase acetonitrile to 1% formic acid (80:20, v/v), flow rate 0.8
ml/min, and retention period 3.24 min. At a detection wavelength of 266 nm, it was
discovered that the devised technique was linear over a concentration range of 50-90 pg/ml
(> = 0.997). Test parameters for the system's appropriateness were determined to be 1.124
for the tailing factor and 9480 for the theoretical plates. Intraday RSD was found to range
from 0.70 to 0.94, whereas interday RSD was found to range from 0.55 to 0.95 percent.
Values for robustness were under 2%. The solution stability % RSD was calculated to be
0.83. The result of the assay was 100.05 percent. The created methodologies were used for
studies of forced degradation, and the stressed materials were analysed. The parameters
used to validate the procedure fell within the acceptable range recommended by ICH.
Using Design Expert 13.0, we created a central composite design experiment that
illustrates the relationships between the mobile phase and flow rate across three levels,
with retention duration, tailing factor, as well as theoretical plates as the responses of
interest. By this work, we gain insight into the variables that affect chromatographic
separation and strengthen our conviction that HPLC method will serve industrial needs.
Quantitative method development was applied to improve comprehension of multi-tiered
method variables.

Received: 15™ Feb., 2023
Accepted:15™ Apr., 2023
Published:30™ Apr., 2023

Introduction 1-yl)-1H-pyrrolo[2, 3-c] pyridin-1-yl} methyl dihydrogen

Fostemsavir was approved in 2020 by USFDA. phosphate. The molecular weight of Fostemsavir is
Fostemsavir chemically, {3-[(4-Benzoyl-1-piperazinyl) 583.498 g.mol”, and its chemical formula is C3;H;sN,Os.
(oxo) acetyl]-4-methoxy-7-(3-methyl-1H-1, 2, 4-triazol- HIV entry inhibitor fostemsavir is a temsirolimus prodrug

“Corresponding Author:mahesh_deshpande1l@rediffmail.com 330
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Pharmacognostical Evaluation of Indian
Medicinal Plant Altenthera Ficoidea and
Polianthes Tuberosa for Anti-Diabetic Activity

Nilesh Bhagvat Chaudhari'*, Dr. Vachaspati Dubey?

Department of Pharmacy, SunRise University, Alwar Rajasthan, India.

Abstract - In the given article we had done the in-vitro anti-diabetics analysis of the plant Alternanthera
ficoidea and Polianthes tuberosa with their phytochemical analysis we had first of all collected the plant
and washed it properly with water then after we had washed several times with different solvent after that
we had taken its ash value and foreign mater then after we had investigated it. Throughout the whole
study we find the result more satisfying and it is also suggestive for further investigation.

Keywords - Anti-diabetics, Polianthes tuberosa, Alternanthera ficoidea, In-vitro, Phytochemical.

1. INTRODUCTION

The Ayurveda, one of the oldest traditional systems of
medicines, is based on utilities of medicinal plants.
The spine of Ayurveda and other traditional system of
medicines is medicinal plants. Human society depends
on pants and plants product for their sustainable
development and maintenance of good health.
Medicinal plants are used by humans for both the
treatment and prevention of various diseases from
ancient time just because they contain medicinal
property. The medicinal plants or its specific parts that
contain various phytoconstituents are helpful in the
treatment as well as management of various chronic
diseases [1-3]. The use of medicinal plants as therapy
is increasing day by day that leads to exploration of
traditional system of medicine in worldwide. The
medicinal plant extracts are rich with minerals, primary
metabolites and secondary metabolites, which are
effective against various diseases

2. MATERIAL AND METHODS
Powder microscopy study:

The powder microscopy study was performed by
taking 2-gm dried powder of whole plant of AF and
treated with chloral hydrate solution, followed by
washed with distilled water. The treated plant powder
drug of both plants were stained in a slide and
mounted with glycerin. The photographs of powder
microscopic study were taken to find microscopical
components present in the plant drug by Dewinter
Binocular electronic digital microscope [4-6].

Physicochemical studies

In this study physicochemical parameters were
evaluated as per the guidelines recommended by
WHO and illustrations made in previous research
papers. The whole plant materials of both plants AF
were dried at room temperature, under shade for two
weeks. The dried plant material of both plants were
made to reduced size and converted into course
powder by grinder. Physicochemical parameters like
various ash values, loss on drying, swelling index,
foaming index, extractive values and fiber content
were carried out on powdered plant material of AF
and PT to standardized the raw material. This study
will be useful for authentication of raw material [7-8].

Ash value
(a) Total ash:

It is the value obtained for a crude drug after igniting
the raw materials. 2 gm powder drug of the plant
material of AF were placed in fumace with a silica
crucible and incinerated at temperature near about
450 °C until it become free from carbon. Before
placing the raw material, the crucible was ignited and
tarred for accurate measurement. The ignited
materials were cool down in a desiccator and
weighted in an electronic balance to get % of total
ash content (in w/w) with respect to the total raw
material of individual plant.

(b) Acid insoluble ash:

In this study, the half quantity of the total ash of the
raw material of both plant AF were boiled with 25 ml
HCI (2N) for 5 minutes, that covered with watch
glass and insoluble inorganic material was collected
by an ash less filter paper by filtration technique.
Then hot water was used to wash the material, to

www.ignited.in
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Pharmacognostical, Phytochemical and Ethnobotanical Based Pharmacological Evaluation

of Some Indian Medicinal Plants
Nilesh Bhagvat Chaudhari*, Dr Vachaspati Dubey
Department of Pharmacy, SunRise University, Alwar Rajasthan, India
*Corresponding author’s
Abstract

Medicinal plants are used as medicine for the treatment and management of various diseases
from ancient time in all over the world. Medicinal plants are used as fresh, in the form of dried
crude powder or in the form of extract. These medicinal plants are rich with multiple
phytoconstituents but only rich with few as major phytoconstituents. Mostly by considering the
major phytoconstituents adhere to the plants, they are used as medicinal against for the
management and treatment of various physiological disorders. Commercially so many synthetic
pharmaceutical formulations are available for the treatment of various physiological disorders,
but in addition to their therapeutic potential, they have many harmful side effects as compare to

the plant originated drug, which have no or less side effect.
Keywords: Phytoconstituents, Physiological, Crude, Formulations, Therapeutic

1. Introduction
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Abstract

Rheumatoid arthritis (RA) is an autoimmune disease that causes chroqic inﬂamn]ation of the synovial
membrane and leads to periarticular bone erosion, _destru?tlon of articular caytllagg, a{lfi perma:?n;‘
deformities along with extra-articular disease mamfestat!ons.. Due to low t.noavallablhtyhand ig
clearance rates of currently available drugs, ﬁ'equent-dosmg is essential to improve the t e:japeultlc
effects which further increases the risk of unwa'nted §|de effects. _The current study] _almed }:o e:‘e zp
an effective transdermal vesicular carrier of Diacerein that provides 'enhanced de ivery t.rougd t g
skin. Three types of carriers mainly transfersomes, ethosomes and m.oso.mesdwere lrlwestlgTalt]e dan
¢evaluated for vesicles size, zeta potential, entr.apment efficiency and in vnt:’o r;g l;e ee:jse. H_e cr}t:g
release data was fitted in different mathematical models such as Zlc‘:ro.or ert: d|rs orl er, frngu a:i
ixon-crowel and Korsmeyer-peppas to find out the orde.r and mec amsn}f of drug redqase . on(;
formulations. The experimental results, i.e. size, zeta poten}ua_l, entrap{ne;]t effic 1‘encg/‘r an m-\t/]n tro rugf
release were analyzed and based on the results, one optimized vesicular c;mer Iom ZacN‘ ype oI
Vesicular formulation was selected. As compared to optimized Transfer sgma NG INosoma
formulations, the ethosomal vesicles revealeq good entrapment em$§nc1esl( %,23 76), nanometric
vesicle sizes ’(23 1 nm) and negative zeta potential values (-22.98 mV). l e 7va;atl|0_n outcomes of ex-
Vivo studies carried out for transferosomal gel, ethosomal gel, "'050;_“ gke a“l plain drug gel. It was
Observed that, maximum permeation (75.81%) of drug acmzsszg«;m skin takes place through ethosomal
gel, followed by transferosomal (71.58%) and nlos?mt'al (62. AO)t.' e
- \€Y words: Diacerein; Transfersomes; Ethosomes; Niosome, Anti-art Itis, etc.
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Abstrz'nct: Rheumatoid arthritis (RA) is an autoimmune disease that causes chronic inflam
lo periarticular bone erosion,

A mation of the synovial membrane and leads
' ( , d@st.ruct.lon of articular cartilage, and permanent deformities along with extra-articular disease
{namfestatlons. Due 10 low bioavailability and high clearance rates of currently available drugs, frequent dosing is essential to
#m}prove. the therapel.mc effects which further increases the risk of unwanted side effects. The aim of current study is to develop
Diacerein loaded vesicular carriers for effective transdermal delivery through the skin. Three types of carriers mainly transfersomes.
ethosomes and niosomes were investigated using three phospholipids (Soya phosphatidylcholine (SPC), Dimyristoly
phosphatidylcholine (DMPC) and Hydrogenated soya phosphatidylcholine (HSPC)), in combination with three different surfactants
(Tween 80, Span 80 and Span 20). The prepared vesicular carriers were evaluated for vesicles size, zeta potential, entrapment
efficiency and in vitro drug release. The drug release data was fitted in different mathematical models such as Zero order, First order.
Higuchi, Hixon-crowel and Korsmeyer-peppas to find out the order and mechanism of drug release from all formulations. As
wmpared to Transfersomal and Niosomal formulations, the Ethosomal vesicles revealed good entrapment efficiencies (68.9=2.2%).
nanometric vesicle sizes (241 nm) and negative zeta potential values (-31.93 mV). The evaluation outcomes of in vitro drug release
studies carried out for transferosomal, ethosomal and niosomal. It was observed that, maximum release of drug (84.56=1.77%) across
diffusion membrane takes place through ethosomal gel, followed by transferosomal (71.58+2.41%) and niosomal (67.22=1.21%).
Key Words: Diacerein: Transfersomes; Ethosomes; Niosome, Anti-arthritis, etc.
Article History
Received: 17/02/2021: Accepted: 15/04/2021
Introduction: y . : ; s i ) .
Transfersomes ethosomes and niosomes are the most investigated enhancing penetration phospholipid vesicles. Thes.e_ innovative
systems facilitated abundant research and scientific publications. Small and large active molecules wuh various lipophilicities were
incorporated in these carriers. The systems were investigated for treatment of a wide variety of skin diseases such as inflammation,
athritis, psoriasis, atopic dermatitis, skin cancer and skin pigmentation disorders. Furthermore, systems containing molecules for
transdermal delivery to the systemic circulation were investigated for hormone replacement therapy, hypertension, Parkinson's
lisease. diabetes mellitus, hot flushes, hypertension, psychosis and depression (Ceve & Blume 1992; Touitou et al., 2000 and Yeo
¢ al.. 2018).
One of the key advantages of lipid-based formulations is that they encapsulate lipophilic as well as hydrophilic ac!i)-c phanpaceutical
wgents within the concentric bilayers and central core, simultaneously. Phospholipids self-assemble lhcn}sclves into \.cswlcs upon
frect contact with aqueous medium, when exposed above their phase transition temperature. They are considered both biocompatible
d biodegradable due to the nature of phospholipid (Bragagni et al., 2012).

“llerials-

w%rein was provided as a gift sample from AMI Life Sciences Pvt le.Kurukhz.ldi. Gu.i"“;i- “““":j 80}'{ §dpr°:)" ::10~':dPa" 29~
Y IStero, Soya phosphatidylcholine (SPC), Dimyristoly phosphatidylcholine (DMPC)  an . )ed gena soya
Q;p.“mdylcholinc (HSPC) were purchased from Hi Media laboratories, chloroform and methanol purchased form S.D Fine
A "3 L4, Mumbai. All other chemicals and reagents were of analytical grade.

"elimj,

Vansfora Stugjes j lation for screening of excipients:- . ) )

:)_““Sy' ? ;"ﬂles in Transfersoqm-l formula ion ethod, where three different phospholipids Soya pho§phatldylchollne (SPQ),
‘W% S Were prepared by a thin-film hﬁd;lat:jon m zed’soya phosphatidylcholine (HSPC) and three different surfactants (i.e.
iy, %, g, Phatidylcholine (DMPC) and Hydrogenat i mploying Diacerein as a model dr
li:' %neenan 80 and Span20) were used to prepare 18 different tra:}\‘sfersi())dmuz ?;T;Ii?lznts‘(’):mi‘r’lg )i’n grg et e lipidephazg
gy OMpri Aion (Table 1). In first a thin film is prepared from the m ipid phase (150 mg) and surfactant (S0mg) were

A . li
ey 4 of ph ipi th or without) and surfactant. The
10 0‘;‘ fsﬂ}:ﬁg x:,l,.(;’a;}}::]:;:sre(l)'nll((chlhloroform:mcthanol, 1:2) and transferred to a round bottom flask (RBF) (100 ml).
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A STABILITY INDICATING HPTLC METHOD DEVELOPMENT AND VALIDATION FOR
ANALYSIS OF VILDAGLIPTIN AS BULK DRUG AND FROM ITS PHARMACEUTICAL
DOSAGE FORM
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ABSTRACT:  Vildagliptin ~ chemically  (S)-1-[N-(3-hydroxy-1-
adamantyl) glycyl] pyrrolidine-2-carbonitrile, is a potent dipeptidyl
peptidase IV (dip-IV) inhibitor, a drug for the treatment of diabetes. DPP-
IV inhibitors represent a new class of oral antihyperglycemic agents to
treat patients with type 2 diabetes. The Present work describes the
development and validation of a new simple, accurate, precise and
stability-indicating HPTLC method for the determination of Vildagliptin
in the tablet dosage form. The chromatographic separation was achieved
by using Chloroform: n-Butanol: Methanol (5:2:3 v/v/v) as mobile phase
and UV detection at 227nm. The developed method was validated with
respect to linearity, accuracy, precision, the limit of detection, the limit of
quantitation and robustness as per ICH guidelines. The described method
was linear over a concentration range of 2000-20000 ng/ml for the assay
of Vildagliptin. The assay was found to be 99.8%. The limit of detection
(LOD) and the limit of quantification (LOQ) for Vildagliptin was found
to be 357.31 ng/band and 1082.76 ng/band respectively. The drug was
subjected to stress conditions of acid hydrolysis, alkali hydrolysis,
photolysis, thermal degradation. Results found to be linear in the
concentration range of 2000-20,000 ng/band. The proposed stability-
indicating method can be used for the determination of vildagliptin in
bulk samples and in the pharmaceutical dosage form.
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INTRODUCTION: Vildagliptin chemically (S)-1-
[N-(3-hydroxy-1- adamantyl) glycyl] pyrrolidine-2-
carbonitrile, is a potent dipeptidyl peptidase IV
(dip-IV) mhibitor, a drug for the treatment of
diabetes. DPP-IV inhibitors represent a new class
of oral antihyperglycemic agents to treat patients
with type 2 diabetes.
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DPP IV inhibitors improve fasting and postprandial
glycemic control without hypoglycemia or weight
gain. Vildagliptin inhibits the inactivation of GLP-
1 and GIP by DPP IV, allowing GLP-1 and GIP to
potentiate the secretion of insulin in the beta cells
and suppress glucagon release by the alpha cells of
the Islets of Langerhans in the pancreas

A literature survey revealed that few analytical
methods such as spectrophotometric >, HPLC !
and LC-MS >3 methods have been reported for
the estimation of Vildagliptin in alone or in
combination with other drugs. The less amount of
literature provides the need for developing a new
method.
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