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A NOVEL VALIDATED STABILITY INDICATING METHOD FOR QUANTIFICATION
OF EMPAGLIFLOZIN IN BULK AND MARKETED FORMULATICN BY HPTLC
APPLYING EXPERIMENTAL DESIGN APPROACH
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ABSTRACT

For the purpose of analyzing empaglifiozin, & stability indicating high performance thin layer chroma-
tographic method was developed. This method was optimized using design of experiment. In order to
optimize the process, independent variables such as the proportion of isapropyl alcohol in the mobile
phase, the duration of ime that the chamber was saturated and the distance of mobile phase travelled
were considered. On an aluminum plate that had previously been coated with silica gel, development
was carried out with the assistance of twin trough glass chambers in ascending lines. The findings from
these studies led to the selection of a mobile phase that had & composition of ammaonium acetate (2
%z), triethylamine and isopropy! alcohol in the ratio of 4:1:5 (WVAYA), and this mobile phase was utilized
in the process of method development using central composite design approach. The saturation time
was established at 10 minutes, and the ultraviolet detection was performed at a wavelength of 237 nm.
The value 0.82 was discavered to be the retention tactor (R) for empaglifiozin. The meathod was linear,
precise and accurate over the entire concentration range examined (100-600 ng band"'), along with cor-
relation coefficient value of 0.992. The proposed method is quick and selective, and a straightforward
method of sample preparation and analysis for empaglifiozin in its bulk and commercially available
dosage forms. The stability of the drug was tested under a variety of different stress conditions in ac-
cordance with ICH guidelines, and the results obtained from the force degradations indicate that the

developed method is appropriate for stability studies.
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Fig. 1: Chemical structure of empaglifiozin (EN)

Keywords: Empaglifiozin, method development,
validation, DoE, HPTLC, Forced degradation study
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INTRODUCTION HO

Empaglifiozin (EM) is a drug that is used io freat
type 2 diabetes and is an inhibitor of the sodium
glucose cotransporter-2 (SGLT-2). SGLT-2 inhibitors,
also known as glifiozins, are recently developed anti-
hyperglycemic medications. EN reduces blood sugar
levels by preventing the kidneys from reabsorbing

TE=18

performance thin layer chromatography (HPTLC)
and spectrophotometry®-2* methods for the analysis
of EN. A high performance thin layer chromatography

glucose. EM (Fig. 1) is 1-chloro-4-(glucopyranos-1-yl)-2-
(4-{tetrahydrofuran-3-yloxy) benzyl) benzene, according
to its chemical structure’2. The review of literature for EN
with its analytical method should include the following
procedures for pharmaceutical dosage form, either alone
or in combination with mettormin hydrochloride/linagliptin.
Thorough review of the literature revealed numerous
high performance liguid chromatography (HPLC)*"7, high

[HPTLC) method has been developed for estimating
EM in tormulations using the central composite design
(CCD)} approach. The methed that has been suggested
will prove usetul for the guantification of EN in bulk as
well as for marketed dosage form. Using a CCD strategy,
the proposed work aimed to develop a high performance
thin layer chromatography (HPTLC) analytical method
that could indicate stability.
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Analyze some Calcium Channel Blockers and their Combinations with other

Antihypertensive Drugs
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Ahstract:
Backgroumd:

Diabetes, high cholesterol, and high bloed pressure all considerably raise the risk of cardiovascular discase. When all three of these characteristics
oceur gt ance, 8 metabalic problem is postulated. A combination of antthypertensive, hypolipidemic, and anti-diabetic medications is frequently
utilised to treat cardiovascular discascs. While statins | fuvastatin, simvasteting efc.) are used to lower cholesterol levels, calcium channel biockers
{e.g. emlodipine, efonidipine, end azelnidipine, efe.) are wsed te target the smooth muscles of the heatt. Diurctics (e.g. chlortalidone,
hydrachliorothiaride, ete.) and angiotensin 11 recepior antagonist (hlockers) are also used to manage high blood pressure,

Chjective:
The study aimed to review ligoid chromatogrephy and related high-performance {HPLC) technigues thet have been developed and used for
evaluating the above drugs. together with an overview of the research work published in various seientific and drugs-linked journals.

Resulis:

A basic critical investigation of the detailed published information hes been compleied and the corrent status of HPLC and releted techniques as a
percent measure of calcium channel blockers has been examined.

Conelusion:

This survey has explored seversl matrices, including pharmacological products end organic samples, as well as methods for examining direct
caleium blockers in them. It also discusses the current siate of calcium channel blecker stability investigations. Additionglly, it offers sciensific
spproaches for the concurrent estimate of angiotensin I receptor antagonism, diuretics, stating, and beta-blockers with caleium channel blockers.

Keywards: HPLC, Azelnidipine, Efonidipine, Cilnidipine, Calcium channel blackers (OCBs), Diabetes.

LINTRODUCTION
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sively depends on computerized procedures of circulatory
strain  estimation. Antihypertensive medication treatiment
decregses the complications of hypertension. Historically,
doctors have prescribed calcium channe! blockers 1o manage
hypertension and prevent angina. A common therapy option for
hypertension is 2z group of medications known as
dihydropyridine caleium channel blockers, which alse include
amlodipine, felodipine, and lacidipine.

Hypertension is a regular, ongoing, age-related problem,
which frequently involves weakening cardiovascular and renal
entanglements. Pulse 15 normally neted in blend with other
cardipvascular factors. Hypertension is associated with other
cardiovascular factors, for example, stomach weight,
dyslipidemia, diabstes, hyperinsulinemis, and hyperuricemia,
which are typical fundamental reasons. Hypertension progres-

Dihydropyridine calcium channel klockers (CCBs) act by
loosening up vascular smooth muscle, widening veins and thus
diminishing fringe obstruction. Benzothizzepines (such as

® Addrass gorrespondencs to this authar 21 the Department of Pharmaceutical
Chermisiry, Marathwads Mitrs mandal’s College of Pharmacy, Thergaon, Pune
411033, Malarashtra, Indis: Esmail: rahulkbisiavahion cam

D01 10217401 2210290 K 2504012310101 14247, 2025, J, e2210200X250401

Back to Index




Progressive Education Society’s, Modern college of Pharmacy (For Ladies) Moshi,

FEOERETD B0 = G+ AL DAMDHNER I dAVD AT DM IS LK AP0 6 HAom o Au

VAW LRI ORNTE (OISR I M LR e o) (OB ) i s iy el ey ) s, pogreopuse o)

Pune.

CRP202303.Collaborative research Publication of of our Faculty Dr. Vijaya S.
Vichare with Dr. Vishnu P. Chaudhari, Department of Qulaity Assurance, School
of Pharmacy, MIT World Peace University, Pune, Maharashtra.

| Aceass this articls online
Qulck Reaponss Code:

Webslte:
wiww jpdtsm.com

Dol
104103 pdtsm jodten_103_22)

Dapartmeant of Quality
Aseurance, "Departmant af
Quality Assurance, Schoal

aof Pharmacy, MIT World
Paace Univarsity, Pune,
Maharashira, India

Addrass for
correspandance:

Dr. \Vijaya Sachin Vichars,
PES Modern Collega of
Phammacy (for Ladies),
Pune, Maharashtra, India.
E-mail: vicharevijaya11@
grmail.cam

Submitted: 01-Dec-2022
Ravised: 20-Jan-2023
Accapted: 04-Fab-2023
Published: 13-Mar-20:23

Original Article

Molecular Docking Studies of Selected
Phytoconstituents from Some
Indigenous Medicinal Plants against
Different Targets of Severe Acute
Respiratory Syndrome Coronavirus 2

Vijaya Sachin Vichare, Snehal H. Sutar, Manasi Pratap Rokade,
Shashikant N. Dhole, Vishnu P. Choudhari’

Abstract

BACKGROUND: CCVID-19 is a transmigsible disease and propagated through a new strain severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) since December 2019 emerged from Wuhan,
China, and this infection has widespread globally that causes to declare public health emergency in the
whole world by the WHO. In this article, an attempt was made to recognize natural phytoconstituents from
various indigenous medicinal plants, in order to utilize as a source against COVID-19 infections by virtue of
maolecular docking. The main focus of the study was molecular docking analysis of forty phytoconstituents
from plants such as Tinospora cordifolia, Zingiber officinale, Azadirachta indica, Withania somnifera,
Glyeyrrhiza glebra, and Ocimum tenuifiorum with four different targets of SARS-CoV-2.

AIM AND OBJECTIVE: The aim of the study is to determine binding affinity of phytoconstitutents
against different targets of SARS CoV2.

MATERIALS AND METHODS: Malecular docking was performed using VLifeMDS® (version: 4.6.
08032021} and AutoDockTools.

RESULTS: Among forty phytoconstituents based on binding affinity, berbéring and vicenin 2 showed
the highest potential toward 3-chymotrypsin-like protease enzyme of SARS-CoV-2. Licorice and
tinasporide had the potential to bind with the angiotensin-converting enzyme-2 of SARS-CoV-2.
Rosmarinic acid also has & binding affinity toward papain-like protease (PLpro) enzyme of
SARS-CoV-2. It has been also seen that isoorientin has ability to bind to ANA-dependent RNA
polymerase of SARS-CoV-2.

CONCLUSION: Based an docking scores, the phytoconstituents from T. cordifolia, Z. officinale, A.
Indica, W. somnifera, G. glabra, and O. tenuifiorum showed a good potential for binding to selected
targets of SARS-CoV-2, and the antiviral activity of these plants can be scientifically supported by
docking studies.

Keywords:

COVID-18, moleeular docking, phytoconstituents, severs acute respiratory syndrome coronavirus 2

with the outbreak of novel coronavirus
resulting in more than 4.5 million deaths
worldwide. ! It has been declared as a
public health emergency by the WHO.®

In December 2019, a new virus has been

Introduction

™ he new public health pandemic
COVID-19 is threatening to the world
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ABSTRACT

Infroduction: The COVID-19 pandemic has demonstrated that good hand hygiene practices
are crucial in controlling infections. Handwashing is one of the ways through which children
can be kept safe from infections.

Objective: The primary objective of the research study was to determine the hand hygiene
knowledge, attitude, and practices (KAP) of the respondents aged 12-17 years of the
Maharashtra region. The study focused on comparing gender to understand who had a better
knowledge regarding hand hygiene and comparing their attitudes.(1)

Method: A randomized survey was conducted among children aged 12 to 17 years old. A
total of 108 respondents participated in the research study. A well-defined questionnaire
determined respondents' KAP regarding hand hygiene. Statistical methods like the Chi-
square test and Pearson Correlation test were performed to assess respondents’ knowledge,
attitude, and practices.

Results: Respondents had adequate hand hygiene knowledge, and COVID-19 has positively
impacted respondents’ attitude toward hand hygiene (P-value 0.30945509). However,
respondents had a misconception regarding proper hand hygiene steps and practices. When
correlating knowledge and practice, Pearson Correlation gave a value of -0.8842, indicating
the correlation between Knowledge and Practices followed by the respondents was negative.
Conclusion: There was an adequate amount of knowledge about hand hygiene among
respondents. The Chi-square analysis also indicated that girls' knowledge, attitude, and
practices were better than boys. However, there was still a need to increase respondents’
understanding of proper hand hygiene practices and procedures. On the positive side,
COVID-19 has made respondents more aware of their hand hygiene practice.

JCLMM Volume 10 Issue 3 (2022) 1147-164
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Development and Validation of Liquid Chromatography
Method for Simultaneous Estimation of Miconazole

and Clobetasol and Characterization of Hydrolytic
Degradation Products using Liquid Chromatography
with Tandem Mass Spectrometry

ARCHAMA KARNIK®, VRUSHALI TAMBE', B. 5. KUCHEKAR®
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Karnik e al: Identification and Characterization of Hydrelytic Degradation Products of Miconazole and Clobetazol

A reverze phaze high performance liquid ehromatography method was developed to estimate miconazole
nitrate and clobetazol propionate simultaneously from a cream formulation, The developed method was
validated az per International council for harmonization guideline:. The propozed method was effectively
applied for the characterization of degradation products formed under hydrolytic strezsed conditions, The
major degradants formed by hydrelysis of both the analytes were separated, identified and characterized.
Both drug: were found susceptible to acid and base hydrolytic condition: while were stable under neuntral
hydrolyziz, The liguid chromatography with tandem mas: spectrometry studies were further carried out
on stressed samples that provided the accurate masses of drug and their degradation products, The mass
spectral data and fragmentation patterns were further explored to characterize the degradants and assign
structures to them, Total nine degradants were characterized and the degradation pathways for both the
drugs were proposed.

Kev words: Miconazole nitrate, clobetasel propionate, degradation products, high performance lquid
chromatography, iguid chromatography with tandem mass spectrometry, validation

The antifingal agent Miconazole nitrate (MIC) is
used to treat topical fongal mfection because of its
effective action against dermatophytes and Candida
albicans. Clobetasol propionate (CLO), a super potent
class [ corticosterond with anbi-inflammatory. vaso-
constrictive and anti-pruritic activity 15 a drug of choice
to treat skin disorders like dermatoses, psoriasis and
seborthoea. The combination of CLO and MIC is
used in various skin diseases like inflammatory skin
conditions, ftching, yeast infection of vagina and vulva
and other conditions due to their synergistic effect!’)

An extensive literature indicates, High Performance
Liguid Chrematography (HPLC) is widely used for
estimation of MIC and CLO etther alone™ or in
contbination with another dmgs™" from formmlation

chromatographic methods based research articles on
stability studies for the estimation of MIC alonel'!
and i combination of MIC or CLO with ancther
drugl'™) have been reported. There also exist reports
on sinultanecus estimation of titled analytes in bulk
sample  and formmlation by HPLCE, High
Performance Thin Laver Chromatography (HPTLC)™!
and UV spectrophotemetryl™). Thus, numerous methods
have been published i the literature to estimate MIC
and CLO in bulk. drug product as well as in bic samples.
But, so far, there exists no report on the development

This is an open access artice distributed under the terms of the Creative
Commons Attribution-NenCommercial-Shareflike 2.0 License, which
allows others to remix, tweak, and build upon the work non-commercialy,
a5 |ong as the author is credited and the new creations are hicensed under

or biological finid™. CLO is estimated using certain = 0o =S
Ultraviclet (UV) spectrometry methods!™ ™. Few Accepted 04 March
Revised 07 August 2021
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Abstract  Pror knowledge of chemical stability of
drugs dwects path for nght selection of dosage form,
exclplents, storage conditions and packaging matemal
Literatuwre swvey revealed that there are analvhical
methods reported for quantification and stability indication
of Canagliflozin in bulk and formulahon. But there is not
much mfermation available about the degradation products
generated under different stability conditions. With this
background, characterization of oxidative degradation
product of Canagliflozin was successfully camed out by
Liqud Chromatography-Mass Spectrometry (LC-MS/MS)
studies. Degradation product was generated by forced
degradation, according to Intermational Conference on
Harmonization (ICH) guidelines. Degradation product was
separated from Canaghflozin by validated reverse phase
(BP)-HPLC method usmg C1¥ column and Acetomifrile:
Water pH 3.0 adjusted with 0.1% formue acid (70: 30, v/+%)
as mobile phase at a flow rate of lmL/min. The developed
RP-HPLC method was validated for different parameters
as per ICH spmdelmes. The methed was found to be linear
in a range of 25-225 pz'ml. The developed method was
found to be specific, aceurate, precise, sensitive and robust.
The marketed tablet formulation was analyzed by the
developed method and the percent drmg content was found
to be 100.09 = 1.96 % wiw. Separated degradation product
was characterized by LC-MSMS studies. From
LC-M5M5 data probable structure of the degradation
product was interpreted and the mechanism of degradation

was proposed. The probable stmcture of degradation
product was proposed as2-(4-Fluorophenyl}-3-({2-methyl
-5-[3.4. 5-mhydroxy-6-(hydroxymethy])oxan-2-v]]phenyl}
methyl) thiophene-1-one. The mechamsm of degradation
was proposed by S-oxmdation of thiophene ring to form
thiophene omide. This mformation will help synthetic
chemists to design a synthesis scheme for the cmdatrve
degradation product, which can be used as a reference
standard for mpurity profiling. It 15 also suggested to
protect CM from oxidative condihons for improved
stability.

Kevwords Canagliflozin, RP-HPLC Method,
Omidative Degradation, LC-MS/MS, Charactenization

L. Introduction

Canaghflozin (CW) 15 a selective S3GLT2 inhubitor
approved by FDA for the treatment of type 2 Diabetes
Mellitus [1]. 20% of glucose 15 reabsorbed by kidney
through 5GLT2. Inhibittion of S5GLT2 mbubitz remal
reabsorption of glucose and helps in mamtenance of blood
glucose levels m diabetes mellitus patients [2]. CN =
chemeally.2-{3-[5-(4-fluoro-phenyl)-thiophen-2 -ylmethy
1]-4-methyl-phenyl - hydroxymethyltetrabydro-pyran-3 .4
J5-triol [3] (Figure 1). It is not official in IP, BF and USP.
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ABSTRACT:

This review summarizes applications of Hydroxy Propyl Methyl Cellulose along with Natural polymers for the
development of modified release drug delivery systems, The HPMC was available in vanety of grades which
show different applications in drug delivery. The various grades of HPMC utilized for the variety of action e.g.
Coating agent, Adhesion promoter, Targeted release of drug ete. The modified release drug delivery system one
of the highly researched field in pharmacy. Even though it is researched and various modified release
formulations available in market. The developing more safer approach for drug release is still area of research,
which contain easier routes, safer excipients, highly specific target selective materials. Natral polymer show
very less side effects as well as 1t achieves the desired release of drug, so they are the choice of majority of
formulations. e.g. Guar gum, Chitosan and Xanthan gum used in various drug delivery svstems. Guar gum
Cefapodoxime proxetil floating tablet prepared Guar gum, Xanthan gum ophthalmic preparation. Chitosan used
In waste water treatment and various biomedical fields like tissue engineering, buccal drug delivery, anticancer
treatment etc. Pollulan nanocrystals were studied for the anticancer drug delivery. The review solely based on
HPMC-Natural polymer application in Modified release of drug. The various grades of HPMC utilized for the
variety of action.

KEYWORDS: HPMC, Natural polymer, Chitosan, Guar gum, Xanthan gum ete.

INTRODUCTION:

Definition by USP - A modified-release dosage form is

The oral solid unit dosage form, it is the most preferred
route for administration of dosage form due to its patient

compliance, ease of administration, optimal amount of

drug is delivered, But still it need to be improved a lot
(controlling the release, drug delivery at desired site,
shielding of drug from biological fluid of body, avoiding
the multiple dosing are some of the aspects expected to
mmprove)?, To meet that various modifications are made
in conventional drug delivery system which is known as
maodified drug delivery system or modified release drug
delivery system. A modified release drug delivery
addresses, delayed release, extended release. and oral
drug delivery systemn as well as system which are
changed in order to achieve modified release effect.
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defined “as one for which the drug release characteristics
of time course and/or location are chosen to accomplish
therapeutic objectives which are not obtainable by
conventional dosage forms. A modified release drug
delivery address both?,

Following must be considered for modified release

dosage form:

» Small dose

» Short half-life (Long half-life drugs already have the
desired kinetics)

»  Wide Therapeutic Window

s Absorbed through the GI

» Modest to rapid absorption

» Highly stable in the GI

Advantages:™
. Reduce dosing frequency
2. Improve patient compliance

1163
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A VALIDATED STABILITY-INDICATING RP-LC METHOD FOR PROPYLTHIOURACIL
WITH LC-MS STUDIES OF FORCED DEGRADATION PRODUCTS AND SIMULTANEOUS
ESTIMATION OF ITS IMPURITY

A M Kamik ' V.S Tambe ' P.P Dongre * and B. S. Kuchekar’

PES Modem College of Pharmacy {For Ladms} . Pune - 412105, Maharashfra, India.
Symbiosis Institute of Health Sciences °, PIJIBE 41004, Maharashfra, India.
MAFER s Maharashtra Institute of Phajmacy Pune - 411038, Mahamshl:n India.

Kevwords: ABSTRACT: A sumple. precise, accurate, sensitive and robust stability-
vl Phimia 5 it !:ld.jx:au.ﬂg }IFLC methoed for siomitanecns estimation f:ufpmp}dﬂ.ugwacﬂ and
Stability Indicating, LCALS itz impurity thiourea has been proposed. The separation was achieved on a

Cyg colunm (4.6 mm > 150 nun particle size 50 pm) maintained at 435 °C
with a mobile phase composed of water: methanol: acetomfrile (50:33:13
viwv) with 0.1% acetic acid and detection wavelength was 241 om In
statistical analysis. the linear response in the range of 30 - 300 uz/'ml for
propylthionracil and 0.3 - 30 pg/mi for thiourea with a correlation coefficient
greater than 0.99 was obtained. In forced degradation studies, PTU was
found to deprade under basic hydrolysis. omdative and photo stress wiale
found resistant to acid/meutral hwdrolyeis and thermal degradation The
probable structures of six major degradants generated under stress conditions
were identified by LC-MS studies and the most likely degradation pathway
was proposed from mass spectral data The information presented herein
could be very useful for the impurity profiling of dmgs as well as can be
employed to check the drug product quality during stability studies.

INTRODUCTION:  Propylthiouracil  (PTU)  Detailed literature indicated different methods iz
belongs to anti-thyroid drugs class called thion- HPLC . titrimetry °. potentiometry > are available
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anudes, commonly vsed to treat hyperthyrodism,
thyrotoxicosis and hyperthvroidism associated with
pregnancy. It 15 a potent inhibitor of thyroid
peroxidase enzyme and impairs the oxidation and
organic binding of thyroid iodide thms blocks
thyroid hormone synthesis . PTU is cited in
various Pharmacopoeia to have confaminated by
impurity; thiourea (TU). Therefore, it was thought
worth determinmg tlus impurify to ensure S:if&t’jf
efficacy and quality of the final formulation ~
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for quantification of PTU in bulk and formulation
Smmltaﬂcous estimation methods viz; voltammetry

* and UPLC-MS/MS ° with other anti- -thyroid dmgs
are also reported in the literature.

Official TLC method fo detect impurity; TU is a
semi-guantitative method and lacks stability-
indicating potential . Two stability-indicating
HPLC methods have been reported in the literature;
one is applicable to bulk drog © and other is to
tablet assay . The reported stability-indicating
method is applicable for assav but is not applicable
to its impurity; TU. These methods do not involve
the identfification of degradation products and are
not suitable for LC-MS studies. Other reported
methods include the study of the effect of
temperature on stability of extemporaneously

432
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ABSTRACT

The advent of antibiotics in the 19th century has significantly reduced the morbidity and mortality of
infectious diseases. However, irmational use of antibiotics in humans as well as in animals has
driven the 21st century to the rapid emergence of MultiDrug Resistance Bacteria (MRB). Moreover,
the diszemination of COVID-19 pandemic has paved the way for MREB, typically due to increased
use of antibiotics to avoid secondary infections.

The fast pace progression of bacterial resistance for the antibiotics and their combinations is
making the management of MRB infections tough and increasing the cost of the treatment as well.
However, use of Efflux Pump Inhibitors (EPI) as adjuvant for antibiotics has shown a ray of hope by
retaining the susceptibiity of the antibiotics and thereby reducing the burden of immediate
requirement of new antibiotice for MRB. Accordingly, the present paper iz aimed to scrutinize the
predominant literature depicting the plant Phyto-constituents as an EPI and adjuvant for antibiotics
in the management of MEB infections.
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ABSTRACT

Aim: The present investigation is to formulate and evaluate gastroretentive fioating microsphenes
for sumatriptan succinate Gastnc retention is widely used approach o retain dosage form in
stomach and to enhance absorption of drugs.

Methods: The gastrorstentive fioating microspheres was prepared by two different technigues as
solvent evaporation and WO multiple emulsion technigue. Ethyl cellulose, HPMC E4M polymer
and mucilage exiracted from Vigna Mungo in various proportions were used for formmulation of
microspheres. Combination of ethyl acetate and acetone in different proportion was used as
organic phase and the microspheres were characterized for pariicde size. shape, momphology,
percentage yield, entrapment efficency, drug loading, fr-Vifo FloatingBuoyancy study, In-vitro
FloatingBuoyancy study and release kinetics.

Results: The average particle size of all batches was found in the range 100 to 210 pm and the
entrapment efficiency of all formulations was found in the range of 1748 % to 58.28 %.Total
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ABSTRACT

Lip care products are an integral part of a day-to-day lifestyle. These impart the colour and protect
the lips from the external environment. The major function of lip balm is to protect and moisturize
the lips. A variety of lip care products are available in the market. The main concern with this
product is that these contain synthetic colourant and flavouring agents that may have adverse
effacts such as darkening of lips. Besides, these may contain heavy metals that adversely affect
varigus body organs. The current research work ceals with preparation lip balm by using maximum
possible natural ingredients and evaluation of the formulation. Various natural ingredients used
were beetroot extract. Cocoa powder, Almond cil and Vitamin E. The physicochemical properties
such as colour, odour, consistency, spreadability, melting point, pH and stability were studied. It
was found that the formulation possesses red colour due to the addition of beetroot pigments, it
had a typical flavour of cocoa powder, uniform in consistency and good spreadability. The melting
point and pH of formulation were found to be 58-80°C + 0.62 and 6.9 £ 0.25 respectively. The
stability study indicated that formulation is stable at room temperature and refrigeration
temperature. it can be concluded that lip balm formulation was successfully prepared by using
these natural additives and better alternatives to synthetic excipients.

Keywords: Lip balm; natural ingredients; beetroot: cocoa powder; almond oil.
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ABSTRACT

Aim and Objectives: The aim of the current study is to isolate the starch from elephant
toot yam |Amorphophalius pasonifolius) and investigate its potential as a disintegrant in
tablet formulation as compare to standard corn starch. The objective of the study is to
explore the applications of natural resources and develop an aliernative to commercially
available starches. Matarials and Methods: Starch was isolated by a simple method,
evaluated for phytochemical and physico-chemical properties. Tablets were prepared
by wet granulation by varying concentrations of elephant foot yam or corn starch in the
range of 2.6%, 5%, 7.6% and 10%. Further granules were evaluated for flow properties
and tablets were evaluated for post-compression parameters. Results: It was found that
the pH of the isolated starch sample was found 1o be neutral; it exhibited good swelling
capacity and fair flow properties. P-XRD pattern showed a C-type diffractiocn pattern, SEM
studies indicated that starch granules had a smooth surface. Granules possessed good
flow properties and tablets complied with standard limits of weight variation. Hardness
and friability were Tound in the range of 4.11-4.69 kg/cm®and 0.11-0.60% respectively.
The wetting time was found in the range of 7 to 35 sec for elephant foot yvam starch and
16-48 sec for com starch, Disintegration time for elephant foot yam starch was found
to be 28 to 84 sec and for corn starch, it was 40 to 90 sec. Conclusion: Formulations
containing elephant foot yam starch showed a similar dissolution profile as that of corn
starch. Stability studies were performed on F4 batch and it was found stable for three
months.

Key words: Elephant foot yam, Corn starch, Disintegrant, Fast Disintegrating tablet,
Disintegration time, Wetting time. Submission Date: 25-05-2020;
Revizion Diate: 25-08-2020:
Apcented Date: 23-10-2020
INTRODUCTION DOl 10.5530/jper.55.18.52
Correspondence:

Excipients are 2 cridcal and integral parc
of pharmaceurical dosage forms and are
used for various purposes along with actve
ingredients.! Excipients play a vital role o
ease the manufacruring process of various
dosage forms, modify physical properdes of
dosage form, improve patent compliance
by imparting color and Aavor, aces as a carrier
for insoluble drug, modify the release
pattern in case of fast disintegradng and
prolong release dosage forms, improve
stabiliry and bioavailability of drug e’
Stable and efficacious product can he

obrained by addidon of appropriately

stable and comparible excipients in precise
quandties in the formuladon. Excipients
range from simple to complex substances
that can be challenging to characterize,
Inappropriate use of excipient mighr lead
o mild o severe toxic effects. It is a critical
sk of a formulator o select appropriate
excipients m develop an efficacious and stable
dosage form as per the requirements, Hence
the development of the excipients is one of
the key research areas in pharmaceutcals,

Starch is an immortal excipiendl! It is the
major  storage pr:]lvsaccharide of higher
plants found in the form of discrere pranules,
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DIRECT CHIRAL HPLC-MS/MS METHOD FOR DETERMINATION
OF R-LACOSAMIDE IN HUMAN PLASMA

S. P. Jalakam.! V. 8. Tambe,>" M. N, Deodhar?
V. Prakya,® J. Waghmode,! and P. Pawar!

Original article submitted November 15, 2007

R-Lacosamide (RLC) is a new approved antiepileptic drug for adjunctive use and monotherapy for partial-on-
set seizures in some countries, RLC use in other epilepsies and diseases is under study. Research is also going
on the activities exhibited by the S-enantiomer (SLC). Taking into consideration further perspectives, the de-
velepment of direct chiral method that can selectively estimate R-isomer in the presence of S-isomer from hu-
man plasma is needed. Plasma samples were spiked with RLC, denterated intemal standard, and SLC.
Deuterated RLC as the internal standard enabled us 1o precisely measure the concentration of RLC by mini-
mizing variations associated with the extraction, ionization, and separation. Tanget compounds were recoverad
by liguid-liquid exwrection from human plasma using methyl rerr-butyl ether. The percentage recovery was
found to be 68%.The isomers were resolved completely using DIACEL-IC3 column in the reverse phase
mode, The retention times of R- and S-isomers were found to be 6.20 = 0.5 and 8.00 = 0.3 min, respectively.
The proposed method was found to be linear in & concentration range from 1.00 x 10° to 1.50 x 10* ng/mL.
Direct chisal HPLC tandem mass specttometric method that can quantify R-lacosamide in the presence of
S-isomer from human plasma without any carry-over and matrix effects was successfully developed. This
method is very simple, fast, economic, sensitive, and validated as per EMA guidelines.

Kevwords: lacosamide; HPLC-MS/MS: direct chiral bicanalysis; blood plasma, liquid-liquid extraction.

L INTRODUCTION RLC displays a favorable mteraction profile with cur-
rently prescribed AEDs and other commonly used medica-

R-Lacosamide (RLC), formerly harkoseride, 15 the latest tions. The effect of carbamazepine-induced liver enzyme in-
antiepileptic drug (AED) approved by the FDA for adjune- duction on RLC metabolism has not vet been studied [2]. Al-
tive use and monotherapy for partial-onset seizures. The though some preclmical studies suggested that RLC could be

potentially effective against generalized onset seizures, there
was no human study yet to establish RLC as a broad spec-
trum AED. RLC may expand treatment options for patients
with partial epilepsy and may provide significant benefit to
patients with refractory seizures [3]. It is also undergoing

R-gnantiomer of this 2-acetamido-N-benzyl-3-methoxy-
propionamide possesses anticonvulsant and antinociceptive
properties. The mechanism of RLC action is not yet fully un-
derstood [1]. It has been suggested to cause slow inactivation

of sodium channels, which is an endogenous mechanism
thereby reducing the ectopic hyperactivityof neurons. RLC
binds to the collapsin response mediator protein-2 (CRMP-2)
and modulates its function in witro. It has favourable
pharmacokinetics and safety profiles in comparison to all
other approved AEDs,

. Bicanzlytical Research Depertment, Synapse Labs Private Limited, Pune,
Meharastra, India,

Depermmentof Prarmaceutical Chemistry, PES Modern College of Phar-
. macy (fior Ladies), Mashi, Pune, India.

* SGRS College of Pharmacy, Pune, India.

* Siddharths Institute of Pharmacy, Hyderabad, India:

" comail: vrushelitambe99 @ gmail com

clinical evaluation for the monotherapy treatment of diabetic
neuropathic pain, fibromyalgia, and migraine prophylaxis
[4]. Also, the S-enantiomers (SLC) showed promising effect
to reduce postoperative and neuropathic pain by inhibiting
CRMP-2 phosphorylation by targeting specific sensory neus
ron populations [5]. In order to evaluate the activity, toxicity,
absorption, distribution. metabolism, and excretion proper-
ties of the individual enantiomers, and any potential for
chiral inversion caused by the biotransformation process,
chiral bipanalytical assays are necessary for individual enan-
tiomers and’or their metabolites in vive.

Some achiral methods were reported for the analysis of
lacosamide in formulations and plasma [6—9]. Only two
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Abstract

Oibjective: The study was aimed to develop simple, specific, accurate HPTLC method for simultanesus determination of the Ketorolac
Tromethamine and Tramadol HO in pharmaceutical dosage form.,

Material and Method: 4 rapid, selective and stmple high performance thin layer chrematographic method was developed and vali-
daned for their simultaneous estmation in a mixture, Well resohved peaks were observed for both the drugs on aluminium shest with
silica gel 60 F,,, as the stationary phase. The solvent system consisted of ediyl acetate: methanol: 25% ammonia solution [8.5: 1.5:
0.5 v/v/v]. The imax were observed at 282nm and 271nm for Ketorolac Tromethamine and Tramadol HCL respectively. Spectroden-
sitometric scanning-integradon was performed at a wavelenzth of 282 nm.

Resulits This system was found to give compact spots for both Ketoralae [RE value of .08 £ 0.01] and Tramadol [Rf value of 0.52
0.02], The polynomial regression data for the calibration plots showed zood linear reladonship in the concenmation range of 200-
700 ng/hand for ketorolac [r? =00999] and 500-1750 ng/band for Tramadol [r* = 0.995], The LODY and LO{ were found to be (L3312
ng,/band and 1.7930 ng/band for Ketorolac and 4.6370 ng/band and 7.7551 ng/band for Tramadol, respectively. The peak purity of
bath drogs was found to be ahways more than 0,995 proving the specificity of the method.

Conclusion: The method was validated for linearity, LOD, LOQ, specificity, accuracy and precision as per ICH guidelines, The pro-
posed method has demonstrated to have 3 potentdal use in simultanesus analysis of Ketorolac momethamine and Tramadol hydro-
chlaride from a tablet formulation.

Keywords: Eetorolar Tromethamine; Tramadol Hydrochieride; HPTLE Method; Sinultaneous Estimation

Abbreviations
KETO: Ketorolac Tromethamine; TRAM: Tramadol Hyrdrochloride Ny ey } - ; T |
L 1% . g 1SR :
Introduction ‘r'y“v/"*.: i v_f o J_ .T_ 1 _
Two drugs are used in this study are Ketorolac Tromethamme _-, = f 2

[KETO, Figure 1a, NSAID] and Tramadol Hydrochloride [TRAM,

Figure Lb, Opioid analgesic]. The combination of KETO/TRAM is Figure L[] Structirs of Keteolae Tromethamini

a rational therapy for pain by different mechanisms of action. Ka-
torolae &5 a carboxylic acid derivamve mainly used for its anatzesic
activity. Tramadol is a centrally acting analgesic used to produce
pain relief, The combination of ketorolac and mamadol analzesic
afficacy is higher than each of its component indiriduaally and has
3 faster omset of action. Literature revealed analytical methods
viz. HFLE [1-8], UPLC [9], HPTLC [10-13] and Spectrophotomet-
rit techniques [14-19] for analysis of mdividual drugs as well asin
combinations with other drugs. But no single HPTLC method has
been repored for the simultanesus estimation of KETO and TRAM
in & formidation

{b] Structure of Tramado! hydrochloride,

HPFTLC is a peliable, fast and accurate for quantitative drug
anahrsiz. Moreover, many samples can be run simultaneowshy us-
ing a small quantity of mobile phase, thus minimizing analysis tme
and cost per analysis, So here an attempt has been made to develop
simple, accurate, sensitive, rapid, economic and specific HFTLC
methad for simultaneous estimation of EETO and TRAM from a
formulation.

Citathon: Vrashali 5 Tambe,, etal, “HPTLE Method Development for the Simukaneoes Esimation of Ketorolac Tromethamine and Tramadol
Hydmachloride from a Formulation®. Acta Scientific Phormeoey tical Schemoes 4.1 (2020): 84-B3.
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A Novel Validated Stability Indicating Analytical
Method for Simultaneous Quantification of Metformin
Hydrochloride and Empagliflozin in Bulk and
Marketed Formulation by HPTLC using Box-Wilson
Experimental Design Approach
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'Departmant of Pharmacy, Sumandeep Vidyapeeth [Deemed to be University), Pipana, Waghodia, adodara, Gujarat, INDIA.
*PES Modern College of Pharmacy (for Ladies), Affiliated to Sawvitribal Phule Pune University, Moshi, Pune, Maharashira, INDLA.

ABSTRACT

Background: A novel stability indicating analytical method was developed and validated
by High Performance Thin Layer Chromatography (HPTLC) using Design of experiment
approach. The proposed method is useful for guantification of Metformin hydrochloride
and Empaglifiozin in bulk and its dosage forms simultanecusly. Design of experiment
approach was applied for optimization of chromatographic conditions. Materials and
Methods: For optimization process independent variables were used as Izsopropyl alcohol
proportion in mobile phase, saturation time of chamber and distance travelled by mobile
phase. Experiments were carried out on silica gel pre-coated plate using mobile phase as 2
% Ammaonium acetate: |sopropyl alcohol: Triethylamine (4:6:0.1 wiv/v}. Direct evaluation
of chromatograms were done by TLC =canner with reflectance/abscrbance mode set at
242 nm, Method was validated as per ICH QZ (R1) requirements. Results: Correlation
coefficients for calibration curves were found 1o be 0.985 and 0.988, the calibration
curve is in concentration range of 5000-30000 ng band”' and 125=750 ng band' for
Metformin hydrochioride and Empagliflozin respectively. The method showed % recovery
between 99.05 to 102.54 % for Metformin hydrochloride and 99.20 to 101.60 %
for Empaglifiozin. The method has a prospective to determine Metformin hydrochloride
and Empagliflozin simultansously. The Metformin hydrochloride and Empagliflozin were

Submission Dete: 23-01-2020;
Revision Data: 14-05-2020;

subjected to forced degradation studies like hydrolysis, oxidation, thermolysis and photo-
degradation. Conclusion: Proposed method has capacity to separate the Metformin
hydrochloride and Empagliflozin in its degradation products. Hence one can apply this
method effectively for routine analysis and during stability study ss per regulatory

requirements.

Key words: Method development, Validation, HPTLC, Stability studies, DoE.

INTRODUCTION

Chemically  Empaglifiozin,  l-chloro-4-

(glucopyranos-1-yl)-2-(4-(rerrahydrofuran-
3-yloxybenzyl) benzene, [Figure 1 (a)] is
an orally available competntive inhibitor
of Sodium-plucose  Co-transporter-2
(SGLT2) with ano-hyperglycemic activity,
Empaglifiozin  function by  inhibitng
SGLT-2 present in proximal tubules in

the ladneys. Empaglifiozin reduces renal

5644

reabsorpron of plucose leads o increase
in urinary excrenon of glucose and acr as
a antidiabetic agent for treatment of type-2
diabetes.! Metformin |Figure 1 (b)) is and-
hyperglycemic apent zets by inhibition
of hepatic glucose ourpur and therefore,
the liver is maost likely the principle site
funcrian.?

of Metformin Chemically

Metformin 15 l-carbamimidamido-N, M-
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Development and Validation of UV-Visible Spectroscopic Methods for
Simultaneous Estimation of Canagliflozin and Metformin in
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ABSTRACT:

Two simple, accurate, precise and rapid UV-Visible spectroscopic methods have been developed and validated
for stmultaneous estimation of Canagliflozin (Cana) and Metformin HCI (Met) i pharmaceutical formulation.
Method A was Absorbance correction UV spectroscopy while method B was First order derivative spectroscopy.
Method A was based on measurement of absorbances at wavelengths 233 nm (). max of Met) and 291 nm () max
of Cana). In case of Method B. from the first order derivative overlamn spectra wavelengths 243 nm (Zero
absorbance of Cana) and 318 nm (Zero absorbance of Met) were selected for analysis. Analysis of marketed
formulation was done by both the methods. The percentage drug contents were found to be 98.48 + 0.83 and
100.76 = 1.29 for Cana and Met respectively by method A. Similarly, by method B the percentage drug contents
were found to be 97.94 = 0.96 and 97.22 + 1.15 for Cana and Met respectively. Both the developed methods
were validated as per ICH guidelines Q2 (R1) for linearity, range, accuracy and precision. Limnearity of both the
methods was found to be i a range of 0.75 — 4.5 pg/ml and 2.5 — 15 pg/ml for Cana and Met respectively. The
accuracy of the methods was determined by recovery studies. The % of drugs recovered was found to be close
100, indicating accuracy of the method. Precision of the methods was estimated by repeatability and mtermediate
precision studies. The % RSD values were found to be less than 2, proving methods were precise. Therefore, the
developed methods could be effectively used for routine quality control analysis 1n industry for simultaneous
analysis of Cana and Met i pharmaceutical formulation.

KEYWORDS: UV-Visible spectroscopy, Derivative spectroscopy. Canagliflozin, Metformin, method
development, validation.

1. INTRODUCTION:

Canagliflozin (Cana) 15 a selective Sodium-Glucose Co-
transporter 2 (SGLT2) inhibitor used for the
management of type 2 Diabetes Mellitus. Chenucally it
is (2S.3R,4R.55,6R)- 2-{3-[5-(4-fluoro-phenyl)-
thiophen-2-ylmethyl]-4-methyl-phenyl} -6
hydroxymethyltetrahydro-pyran-3.4.5-triol (Figure 1) Tt
1s not official in IP-2014. BP-2008 and USP-2011.

Received on 31.10.2018 Modified on 12.12.2018
Accepted on 09.01.2019 CATRC All right reserved . i .
Lsan S Reseavch Chom. 2019; 1301 16.20. - Metformin = HCl  (Met) is  chemically N N
DOT: 10.5958/0974-4150.2019.00004.X dimethyldiguanide used in the treatment of type 2
diabetes. It suppresses hepatic gluconeogenesis and
16
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ABSTRACT

Two simple spectrophotometric methods were developed and validated for the determination of ranolazme
hydrochlonide m the presence of its base-induced degradation product, namely simmltaneous equation
method using two wavelengths of 272 and 249 nm method (A) and area under the curve method using two
wavelength ranges of 267277 nm and 244254 nm method (B). The accuracy, precision, and Imeanty
ranges of the planned methods were firm. The methods were validated and the specificity was assessed by
analyzing synthetic mixtures contaiming the dmg and it’s degradant. The two methods were useful for the
determination of the cited drug m 1ts pharmacentical preparation and the obtamed results were statistically
compared with those of a reported method. The companson shows that there is no important difference
between the proposed methods and the reported methed about both accuracy and precision

Kevwords: Base degradation, ranolazine hydrechlonde, spectrophotometric methods

INTRODUCTION complicated solvent system development as

; : 4y required for liquid chromatography.#® Therefore,
R?ﬂnlazlm bepdchlciids ®S)N-26- study aimed to develop and validate simple,
Simethylphenyl)-1 [1 [2-Bydagay 3.42- rapid, accurate and specific, fast, low cost, and
methoxyphenoxy)-propylIpiperazin-1-yll  gecive methods for routine quality conro
acetmm:_l& [Flgu.rg 1] b W anfidigal, chix, analysis of pharmaceutical product containing
Ranolazine HCl is available as tablet dosage runlazine HO1 UV spectrophotometiy is un eazy

e %t 2 Ranclme = mft e N to use and robust method for the quantification of
pharmacopoeia. A few methods m literature were ; : : ;
g ; drugs m formulation when there is no mterference
reported for the determmation of ranclazine HCl iy "
from excipients 9

by ultraviolet (UV)-visible spectroscopy, high-
performance lLigmd chromatography (HPLC),
and high-performance thin-layer chromatography  Experimental
method "3 Although these technigues are

sufficiently sensiive, they wuse expensive ;m V1800 PC duall UVovisible
mstrumert and time consuming. The present UV e = 4 2 i
winthiiil 3 o simple: mefhiod and does nof inclnde  SFECUCHLotometer was e

*Corresponding Author: Software

Dr. Rahul H. Ehuste, UV-Probe personal spectroscopy  software
E. mail: rahulkhistef@vahoo. com version 2.1 (SHIMADZU) was used.

© 2019, IIPBA. All Rights Reserved 202

Back to Index




Progressive Education Society’s, Modern college of Pharmacy (For Ladies) Moshi,
Pune.

Collaborative research Publication 2018

CRP201801 Collaborative research Publication of Mr. Hemant P. Alhat with Ms. Sarika R.
Jadhav, faculty of Rasiklal M. Dharwal College of Pharmacy ,60/61, Acharya
AnandRushiji Marg, Opposite to Finolex Company Telco Road, Chinchwad Station, Pune-

411019.

Sarika R Jadhav et al. Int. Res. |, Pharm. 2018, 9 (8)

www.irjponline.com

IS5N 2230 - 8407

Research Article

INTERNATIONAL RESEARCH JOURNAL OF PHARMACY

ANALYTICAL METHODS DEVELOPMENT & VALIDATION FOR SIMULTANEOUS ESTIMATION OF
LOPINAVIR & RITONAVIR IN PHARMACEUTICAL FORMULATION BY SIMULTANEOUS EQUATION

METHOD USING UV SPECTROPHOTOMETRY
Sarika R. Jadhav '*, Hemant P, Alhat ?, Suhas Joshi 2

"Rasiklal M. Dhariwal Institute of Pharmaceutical Education and Research, Chinchwad Station, Pune, India
2PES’s, Modern College of Pharmacy (For Ladies), Moshi, Pune, India

e di

Author Email: ikapharma@grail.com
Article Received oa: 04/07/18 Approved for publication: /07/18

DOI: 10.7897/2230-8407.098165

ABSTRACT

The presen: work deals with the simultanecus estimation of Lopinavir and Ritonavir in bulk and pharmaeceatical dosage form usng the UV method.

Shimadzu UV
Ritonavir were found 2
absorbance, Linearity

a5 ohserved i

Ritonavir respectively. LOQ was found to be 7.
for the znalysis of marketing fonmul
three levels, i.2.80 %, 100% znd 120!
found to be accuraiz and precise.

system was used for analysis. The solvent selected for analysis was scetonitrile: water (3(:70v/v). The wavelength of Lopinavi
-3 nm and 240.0 nm respectively. The Lincarity for simultaneous equati
concentration range 80-180pg'ml for Lopinavirand 10-60 y,
was found te be 0.997 and 0.998 for Lopinavir and Ritonavir respectively. The LOD was found w be 2.
2Mpg'miand 2 ug'ml for Lopinavir and Ritoaavir respec
. The amount of drug obtained was in accordance with label claim. The recover
% by the standard addition method. The precision of the proposed m

nd
wod was studied by plotting & graph Cone. Vs,
| of Ritonavir Cocfficiert of correlation (R%)
wg/ml and 0.66 pg'ml for Lopinavir and
cely. The developed method was employed
udies were carried out at
thod was also established. The method was

Keywords: Lopinevir, Ritenavir, Simultaneous Equation Method, UV Spectrophotometer, Validation.

INTRODUCTION

Lopinavir and Ritonavir are antiretraviral drugs from a proteaze
inhibitor class. The drugs have been proved to be effective in anti-
HIV treatment, Chemically Lopinavir is (285)-N-|(28,45 38} -5-
[2- (2,6dimethylphenox acetamido]  -d-hydroxy-1.6-
iphenylhexan-2-y1] -3-methyl-2-(2-ox0-1 3-dizzinan-1-y1)
butanamide and itz empirical formula is CarHuaNaOs with 2
molecular weight of 628.80 (Figure 1 A) and Ritonavir (s,
s, 10s,115)-10-hydroxy-2-methyl-5-( | -methylethyl} -1-[2-(1-
methylethyl}-4-thiazolyl]-3 b-dioxo-8,11-is  (phenylmethyl) -
2,47, 12-etragzatridecan- 13-0ic acid 3-thiazolyl methyl ester of
molecular formula CisHasNe0«S2 and its molecular weight is
720,95 {Figure | B) ' Ritonavir is the most potent protease
inhibitor, it has an ability to inhibit CYP-330 and efflux pump-P-
glycoprotein as aresult the potential for severe drug interaction is
quite great because of strong CYP-4350 the inhibiting effect of
ritonavie. The drug has found value when used in fixed dosage
form combination with other Pharmaceutical Ingredients 1o block
their metzholism and acts as a booster for these drugs. In these
cases, ritonavir iz used in a sub therapeutic dose, but boosts the
effectiveness of the co administered drug, *7

Literature survey of lopinavir and ritonavir either single or in
combingtion with titonavie shows that several methods based on
UWV- spectrophotometry, HPLC and HPTLC were developed and
validated. However, there are faw UV- spectrophotometric
method for simultanecus determination are availzhle which are
costly and time consuming. The present method was validated as
per ICH guidelina.

MATERIALS AND METHODS *7

Instrument

An UV —visibie double beam spectrophotometer of make JASCO,
model V-330 with a pair of lem marched quartz cell, spectral
bandwidth of 2em and Shimadzu balance, AUX-220 were used
for experimenal purpose.

Chemicals

Acetonitrile-AR, Distilled water

Method

The stock solutions were prepared as follows-

Preparation of stock solution of Lopinavir

An accurately weighed 100 mg of Lopinavir was wransferred to
100ml volumerric flask. Dissolved and made up to the volume
with & mixture of acetonitrile: water (30:70w/v) which is
previously prepared and sonicated for 10min., obtain the
concentration of 1000ug/ml. Stack solution was sonicared for 13
min and filtered it. From this stock selution pipette out U.8ml,
Iml,1.2ml, 1.4ml, 1.6ml in 10ml volumetric tlasks and made the
volume with 2 mixture of Acetonitrile @ water {30:70v/v) to get
final concentration range 80-160ug/ml.
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