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INTRODUCTION

Pharmaceutical analysis plays a vital role in the Quality Assurance and Quality control
of bulk drugs. Analytical chemistry involves separating, identifying, and determining the
relative amounts of components in a sample matrix. Pharmaceutical analysis is a specialized
branch of analytical chemistry. Pharmaceutical analysis derives its principles from various
branches of sciences like physics, microbiology, nuclear science, and electronics etc.
Qualitative analysis reveals the chemical identity of the sample. Quantitative analysis
establishes the relative amount of one or more of these species or analytes in numerical terms.
Qualitative analysis is required before a quantitative analysis can be undertaken. A separation
step is usually a necessary part of both qualitative and quantitative analysis. The results of
typical quantitative analysis can be computed from two measurements. One is the mass or
volume of sample to be analyzed and second is the measurement of some quantity that is

proportional to the amount of analyte in that sample and normally completes the analysis.
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Assay of Drugs in Dosage Forms:

Assay is the process of determining the percent amount of the analyte present in the
sample by its name. Dosage forms require a variety of tests and standards to assure therapeutic
benefit.

According to WHO, a drug may be defined as any substance or product that is used or
intended to be used for modifying or exploring physiological systems or pathological states for

the benefit of the patient.

Typical Instrumental Techniques:

The methods of estimation of drugs are divided into

» Physical Methods
= Chemical Methods
= Physicochemical Methods

Of them, physical and physicochemical methods are used mostly.

Physical methods of analysis involve the studying of the physical properties of a
substance. They include determination of the solubility, transparency or degree of turbidity,
colordensity or specific gravity (for liquids), moisture content, melting, freezing and boiling

points.

The chemical methods include the gravimetric and volumetric procedures, which are
based on complex formation, acid-base, precipitation and redox reactions. Titrations in non-
aqueous media and complexometry have been widely used in pharmaceutical analysis whenever

the existing amounts are in milligram level and the interferences are negligible.

Physicochemical methods are used to study the physical phenomenon’s that occur as a
result of chemical reactions. Among the physicochemical methods are optical refractometry,
polarimetry, emission and fluorescent methods of analysis, photometry including photo
colorimetry,  spectrophotometry, nephelometry and turbidimetry; electrochemical
(potentiometry, ampherometry, coulometry, voltametry, polarography) and chromatography

(column, paper,thin layer, gas-liquid, high performance liquid chromatography) methods are
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generally preferable. Methods involving nuclear reactions such as nuclear magnetic resonance

(NMR) and paramagnetic resonance (PMR) are becoming more and more popular.

Advances in both chemistry and technology are making new techniques available and
expanding the use of existing ones. Photo acoustic spectroscopy is an example of an emerging
analytical technique. A number of existing techniques have been combined to expand the utility
of the component methods. Gas chromatography-mass spectrometry (GC-MS), inductively
coupled plasma - mass spectrometry (ICP-MS) and gas chromatography-infrared spectroscopy

(GC-IR) are examples of successful hyphenated methods.

CHROMATOGRAPHY

3 Chromatography is a separation of mixture into individual components using a
stationary phase and a mobile phase. This may be regarded as an analytical technique employed
for the purification and separation of organic and inorganic substances. There are various
advanced chromatographic techniques, widely used for the estimation of multicomponent drugs

in their formulations. The various chromatographic techniques are

o High Performance Liquid Chromatography
o High Performance Thin Layer Chromatography
o Gas Chromatography

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

HPLC is a type of liquid chromatography that employs a liquid mobile phase and a very
finely divided stationary phase. The technique of high performance liquid chromatography is so
called because of its improved performance when compared to column chromatography.
Advances in column technology, high-pressure pumping system and sensitive detectors have
transformed liquid column chromatography into high speed, efficient, accurate and highly

resolved method of separation.

The HPLC is the method of choice in the field of analytical chemistry, since this
methodis specific, robust, linear, precise and accurate and the limit of detection is low and also

it offersthe following advantages.
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%+ Greater sensitivity (various detectors can be employed)
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Improved resolution (wide variety of stationary phases)
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Reusable columns (expensive columns but can be used for many analysis)
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Ideal for the substances of low viscosity
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Easy sample recovery, handling and maintenance.
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Instrumentation leads itself to automation and quantification (less time and less labour)

X/
°e

Precise and reproducible

X/
°e

Integrator itself does calculations.

Fig:-1 HPLC BASIC INSTRUMENTATION
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Types of HPLC Techniques

Based on Modes of Chromatography:

» Normal phase chromatography
> Reverse phase chromatography

Based on Principle of Separation:

» Adsorption chromatography

» lon exchange chromatography
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» Size exclusion chromatography
» Affinity chromatography
» Chiral phase chromatography

Base on Elution Technique:

» Isocratic separation
» Gradient separation

Based on the Scale of Operation:

> Analytical HPLC
» Preparative HPLC

Instrumentation 5

The essential parts of the High Performance Liquid Chromatography are:

e Solvent reservoir and treatment system
e Mobile phase

e Pump system
e Sample injection system

e Column

e Detector
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Fig2: Schematic of an apparatus for HPLC

SOLVENT RESERVOIR AND SOLVENT TREATMENT

SYSTEMS

A modern HPLC apparatus is equipped with one or more glass or stainless steel
reservoirs. The reservoir is often equipped with an online degasser which removes the dissolved
gasses usually oxygen and nitrogen, which interfere by forming bubbles. Degasser may consist

of vacuum pumping system, distillation system, system devices for heating, and solvent stirrer.

MOBILE PHASE:

Mobile phases used for HPLC typically are mixtures of organic solvents and water or
aqueous buffers. Table given below lists the physical properties of organic solvents commonly
used for HPLC. Isocratic methods are preferable to gradient methods. Gradient methods will
some times be required when the molecules being separated have vastly different partitioning
properties. When a gradient elution method is used, care must be taken to ensure that all

solvents are miscible.
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The following points should also be considered when choosing a mobile phase:

1. Itis essential to establish that the drug is stable in the mobile phase for at least the duration

ofthe analysis.

2. Excessive salt concentrations should be avoided. High salt concentrations can result

inprecipitation, which can damage HPLC equipment.

3. The mobile phase should have a pH 2.5 and pH 7.0 to maximize the lifetime of the column.

4. Reduce cost and toxicity of the mobile phase by using methanol instead of acetonitrile

whenpossible.

5. Minimize the absorbance of buffer. Since trifluoroacetic acid, acetic acid or formic acid
absorb at shorter wavelengths, they may prevent detection of products with out chromophores
above 220 nm. Carboxylic acid modifiers can be frequently replaced by phosphoric acid,

whichdoes not absorb above 200 nm.

6. Use volatile mobile phases when possible, to facilitate collection of products and LC-MS
analysis. Volatile mobile phases include ammonium acetate, ammonium phosphate, formic
acid,acetic acid, and trifluoroacetic acid. Some caution is needed as these buffers absorb

below 220 nm.

Table:1 PHYSICAL PROPERTIES OF COMMON HPLC SOLVENTS

Uv? | Density | Viscosity
RI Dielectric

/ml CP
Solvent | MW | BP cut-off | 2

(25°C) Constant

(nm) (25°C) (25°C)

Acetonitrile | 41.0 82 1.342 190 0.787 0.358 38.8
Methanol 32.0 65 1.326 205 0.792 0.584 32.7
THF 72.1 66 1.404 210 0.889 0.51 7.58
Water 18.0 100 1.333 170 0.998 1.00 78.5
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a: The wavelength at which the absorbance of 1cm cell is 1.0

lonizable compounds in some cases can present some problems when analyzed by
reverse phase chromatography. Two modifications of the mobile phase can be useful in reverse
phase HPLC for ionizable compounds. One is called ion suppression and other ion pairing
chromatography. In both techniques, a buffer is used to ensure that the pH of the solution is
constant and usually at least 1.5 pH units from a pKa of the drug to ensure that one form
predominates. If pH is approximately equal to pKa, peak broadening can occur. In ion
suppression chromatography, the pH of the aqueous portion of the mobile phase is adjusted to
allow the neutral form of the drug to predominate. This ensures that the drug is persistent in only
one form and results in improvement of the peak shape and consistency of retention times. In
ion pairing chromatography, the pH of the mobile phase is adjusted so that the drug is
completely ionized. If necessary to improve peak shape or lengthen retention time, an alkyl
sulfonic acid saltor bulky anion such as trifluoroacetic acid is added to the ion pair to cationic
drugs or aquaternary alkyl ammonium salt is added to ion-pair to anionic drugs. lon
pairing chromatography also allows the simultaneous analysis of both neutral and charged

compounds PUMPING SYSTEM

The function of the pump in HPLC is to pass mobile phase through the column at

acontrolled flow rate. Features of an ideal pumping system include:

e Generating pressure from 6000 psi to 10000 psi.

e Pulse free output.

e Flow rates ranging from 0.1 to 10 ml/min.

e Flow control and reproducibility of 0.5% relative or better.
e Corrosion resistant components.

There are three types of pumps commonly used:

Reciprocating Pumps
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Reciprocating pumps usually consist of a small chamber in which the solvent is pumped
by the back and forth motion of a motor driven piston. Two check valves control the flow of
solvent. Reciprocating pumps have a disadvantage of producing pulsed flow, which must be

damped as its presence is manifested as base line noise on the chromatogram. Advantages of

this pump include their small internal volume, high output pressure, ready adaptability to

gradient elution, and independent of column backpressure and viscosity of solvent.

Displacement Pumps

Displacement pumps usually consist of large syringe like chambers equipped with
aplunger that is activated by a screw driven mechanism powered by stepping motor.
Displacement pumps also produce a flow that tends to be independent of viscosity and
backpressure. In addition, the output is pulse free. Disadvantages include limited solvent

capacity (250 mL) and considerable inconvenience when solvents must be changed.

Pneumatic Pumps

In pneumatic pumps, the mobile phase is contained in a collapsible container housed in
a vessel that can be pressurized by a compressor gas. Pumps of this kind are inexpensive and
pulse free. They suffer from limited capacity, pressure output, dependence of flow rate on
solvent viscosity and column backpressure. In addition, they are not amenable to gradient

elution and are limited to pressures less than about 2000 psi.

AIM AND OBJECTIVE

Literature review reveals that there is no analytical method reported for the analysis of
Dapagliflozin by estimation by RP-HPLC. Spectrophotometer, HPLC and HPTLC are the reported
analytical methods for compounds either individually or in combination with other dosage form.
Hence, it was felt that, there is a need of new analytical method development for the estimation of
Dapagliflozin in pharmaceutical dosage form.

Present work is aimed to develop a new, simple, fast, rapid, accurate, efficient and
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reproducible RP-HPLC method for the analysis of Dapagliflozin. The developed method will be

validated according to ICH guidelines.

Objective of the work
» The analytical method for the estimation of Dapagliflozin will be developedby RP-HPLC
method by optimizing the chromatographic conditions.
» The developed method is validated according to ICH guidelines for variousparameters

specified in ICH guidelines, Q2 (R1).
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PLAN OF WORK

To develop a new analytical method for the estimation of Dapagliflozin by RP-HPLC.

The dissertation work has been carried out in the following steps:

Selection Of Drug

Literature Review — > Selection of A max

l > Selection of column

Analytical Method Development

|

Analytical Method Validation

Selection of mobile phase

v

> Selection of flow rate

Optimized chromatographic

condition
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LITERATURE REVIEW
Based On Posaconazole

Halde Supriya et.al., has developed high performance liquid chromatography tandem
mas spectrometric method was developed for the estimation of Posaconazole in human
urine using Abacavir as an internal standard (IS). Posaconazole and abacavir were
extracted from urine by solid phase extraction using Water Oasis HLB cartridges. The
samples were chromatographed on Hypurity Advance, 50 x 2.1, 5u column using a
mobile phase consisting 5mM ammonium acetate: Acetonitrile: Methanol: (30:30:40
v/v). The chromatographic separation is achieved in 2.6 min. The method was validated
over a concentration range of 0.50ug/mL to 80.00pug/mL. Method was validated for its
sensitivity, selectivity, accuracy and precision, matrix effect, recovery and various
stabilities. The validated method was used for analysis of urine samples. As per literature
approximately 86% of Posaconazole is recovered in the urine unchanged hence urine
analysis can serve as a useful tool to monitor patient adherence in HIV treatment.

Deepthi Komaroju et.al., has been developed a simple, precise, accurate and rapid RP-
HPLC method with PDA detector and subsequently validated for the simultaneous
estimation of Posaconazole and tenofovir disoproxil fumarate in pure and tablet dosage
form. The estimation was carried out on a Phenomenax Luna C18 (250mm x 4.6mm i.d;
particle size Spm) column with mixture of methanol: phosphate buffer pH-3 (70:30 v/v)
as mobile phase. The flow rate was 1ml/min. UV detection was performed at 258 nm.
The method was validated for linearity, accuracy, precision, robustness, LOD, LOQ as
per ICH guidelines. The developed and validated method was successfully used for the
quantitative analysis of commercial available dosage form. The retention time was 2.605
min and 3.781 min for Posaconazole and tenofovir disoproxil fumarate, respectively. The
calibration curve was linear over concentration range of 45-105ug/ml for tenofovir
disoproxil fumarate and 30-70ug/ml for Posaconazole. The correlation coefficient (12)
was found to be 0.999.Amount of Posaconazole and tenofovir disoproxil fumarate was
found to be 199.4mg/tab and 298.6mg/tab respectively. The %RSD values were less than
2 for method precision. The high percentage of recovery and low percentage coefficient
of variance confirm the suitability of the method for the simultaneous estimation of

Posaconazole and tenofovir disoproxil fumarate in pure and tablet dosage form.*’
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Nagaraju P.T. et.al., was developed two simple, precise and economical UV methods
for the estimation of Posaconazole in bulk and pharmaceutical formulations.
Posaconazole has the absorbance maxima at 241.1nm (Method A), and in thefirst order
derivative spectra, Showed zero crossing at 241.1nm, with a sharp peak at 232.7nm when
n=1 (Method B).Drug followed the Beer’s Lamberts range of 5-30 pg/ml for the Method
A&B. The limits of detection were found to be 0.0684pug/ml and 0.185 pg/ml for Method
A and Method B respectively. The limit of quantification for Method A and Method B
were found to be 0.207pg/ml and 0.555pg/ml respectively. Results of analysis were

validated statistically and by recovery studies and were found to be satisfactory.®

Patel Bhavini N et.al., was developed a simple, precise, rapid and accurate reverse phase
HPLC method for the estimation of Posaconazole in capsule dosage form. A
Phenomenex (Torrance, CA) C8 column, 250x 4.6 mm id, column, at ambient
temperature with mobile phase consisting of 0.03M potassium dihydrogen phosphate (pH
4.86x0.02): Acetonitrile: Methanol (40:20:40 v/v/v) was used. The flow rate was 1
mL/min and the effluent was monitored at 260 nm. The retention time was 2.95 min. The
detector response was linear in the concentration of 8-60 pg/mL. The respective linear
regression equation being Y=27675x+41556. The limit of detection and limit of
quantification was 0.06 and 0.20ug/mL respectively. The percentage assay of
Posaconazole was 100.53%. The method was validated by determining its accuracy,
precision and system suitability. The results of the study showed that the proposed RP-
HPLC method is simple, rapid, precise and accurate, which is useful for the routine

determination of Posaconazole in bulk drug and in its pharmaceutical dosage form.*°

Pradeep kumar* et.al., was developed a rapid, precise, accurate, specific and simple
RP-HPLC (reversed phase — high performance liquid chromatography) method for the
assay of Posaconazole from tablets. A High performance liquid chromatograph 10AT
SHIMADZU- SPD10A, using Phenomenex - Luna RP-18(2),250X4.6mm, 5 um column,
with a mobile phase composition of buffer : acetonitrile [85:15 %(v/v)] was used. The

flow rate of 1.0 mL min-1 and the effluent was detected at 280 nm. The retention time of
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Posaconazole was 9.341 minutes. Linearity was observed over the concentration range of
20-600pg mL-1. The limit of detection was found to be 5.539ug mL-1 while the
quantification limit was 16.786ug mL- 1. The accuracy of the proposed method was
determined by recovery studies and was found to be 99.468% to 101.110 %. The
commercial tablet formulation was successfully analyzed using the developed method
and the proposed method is applicable to stability studies and routine analysis of
Posaconazole in bulk and pharmaceutical formulations. The proposed method was
validated for various ICH (International Conference on Harmonization) parameters like
linearity, limit of detection, limits of quantification, accuracy, precision, range and

specificity.?°

Based On Zidovudime

Palani Venkatesh et.al., was developed Simultaneous quantification of Lamivudine and
Zidovudine in tablets by HPTLC method and validated. The chromatograms were
developed using a mobile phas eof toluene : ethyl acetate : methanol (4:4:2,v/v/v) on
precoated plate of silica gel G Faluminum TLC, plate and quantified by densitometric
absorbance mode at 276 nm. The Rf values were 0.4170.03 and 0.6070.04 for
Lamivudine and Zidovudine, respectively. The linearity of the method was found to be
within the concentration range of 50-250 ng/spot for Lamivudine and for Zidovudine, it
was100-500ng/spot. The lower limits of detection and quantification were 2.23ng/spo
tand 7.90 ng/spot for Lamivudine and 2.90ng/spot and 8.85ng/spot for Zidovudine. The
method was also validated for precision, specificity and recovery.This developed method
was used to analyze fixed-dose tablets (Duovir, CiplaLtd) samples of Lamivudine and
Zidovudine. & 2011 Xi’anJiaotong University .Production and hosting by Elsevier
B.V.All rights reserved.?

Yadavalli Rekhal, et.al., has been developed A simple, economic, specific, accurate and
precise validated reverse phase liquid chromatographic method for the estimation of
Efavirenz, Lamivudine and Zidovudine in Tablet dosage forms. Here in present method,
chromatography was carried out using the instrument Waters HPLC 2695 mode with

empower software on a Xterra C18(150mmx4.6mm, 5u) column with mobile phase of 70
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volumes of Water (pH was adjusted to 2.1 with o-phosphoric acid) and 30 volumes of
Methanol in isocratic mode. The flow rate was Iml/min, with injection volume 10ul.
Detection was done by using PDA detector at 275nm. The retention time was found to be
1.91, 290 and 7.52 min The method was validated in terms of linearity, precision,
accuracy, LOD, LOQ and robustness in accordance with ICH guidelines. The linearity
was found to be in the range of 300-900 pg/ml, 75-225 pg/ml, 150-450 pg/ml for
Efavirenz, Lamivudine and Zidovudine with correlation coefficient 0.999. The LOD
values were 1.8196, 0.796, 3.166 ug/ml.The LOQ values were 6.065, 2.654 and 10.55
pg/ml respectively. The percentage assay was 99.89, 99.22 and 99.64% for Efavirenz,
Lamivudine and Zidovudine. No chromatographic interference from tablet excipients was
found. The developed method with good separation could be successfully applied for the

determination of Efavirenz, Lamivudine and Zidovudine in its Tablet dosage form.??

CH Venkata Reddiah et.al., A novel rapid, was developed sensitive and reproducible
mass compatible, ultra performance liquid chromatographic method for quantitative
determination of Lamivudine, Zidovudine and Abacavir in active pharmaceutical
ingredients and its dosage forms. The synthetic nucleoside reverse transcriptase inhibitor
analogues Abacavir, Lamivudine and Zidovudine form one of the fixed dosage
combinations used in the effective management of HIV. It belongs to a group of anti-HIV
medicines called non-nucleoside reverse transcriptase inhibitors (NNRTIs). The method
is applicable to the quantification of related compounds of Abacavir, Lamivudine and
Zidovudine form one of the fixed dosage combinations. Chromatographic separation of
drugs from the possible impurities and the degradation products was achieved on an
Inertsil ODS-3V 250 x 4.6 mm, 5.0um column; the gradient elution achieved with in 90.0
min. Ammonium dihydrogen phosphate and Diammonium hydrogen phosphate buffers
pH 3.9 as mobile phase A and methanol as mobile phase B . The flow rate was 1.0
mL/min, column temperature 50°C and the detection was done at 270 nm. The above
developed HPLC method was further subjected to hydrolytic, oxidative, photolytic and
thermal stress conditions. The performance of the method was validated according to the
present ICH guidelines for specificity, limit of detection, limit of quantification, linearity,

accuracy, precision, and ruggedness.?
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Devyani dube et.al., has been developed a novel, simple, rapid and sensitive
spectrophotometric method for simultaneous estimation of Lamivudine and Silymarin.
The method employs formation and solving of simultaneous equation using 270.9 nm and
326.4 nm as two analytical wavelengths. Both the drugs obey Beer’s Law in the
concentration ranges employed for this method. Accuracy and reproducibility of the
proposed method was statistically validated by recovery studies. The method is found to
be rapid, precise and accurate and can easily be employed in the laboratory for the routine

estimation of drugs.?*

Narendra Devanaboyina*, et.al., has been developed a new simple, rapid, selective,
precise and accurate isocratic reverse phase high performance liquid chromatography
assay and validated for the estimation of zidovudine in tablet formulation. The separation
was achieved by using C-18 column (250x4.6mm, 5um in particle size) at ambient
temperature coupled with a guard column of silica in mobile phase Acetonitrile: Water
(90%; 10%) with the pH value adjusted to 4.8 .The flow rate was 1ml/min and the drug
was detected by using UV detector at the wavelength 240nm and the run time was 10min.
The retention time was found 4.7 minutes. The percentage of RSD for precision and
accuracy of the method was found to be less than 2%. The method was validated as per
ICH guidelines. The proposed method was found to be accurate, repeatability and
consistent. It can be successfully applied for the analysis of the drug in marketed
formulation and could be effectively used for the routine analysis of the same drug

without any alteration in the chromatographic conditions.?

K. Balamuralikrishna, et.al., have been developed Reverse phase high performance
liquid chromatography methods for the simultaneous estimation of Efavirenz,
Lamivudine and Zidovudine in tablet dosage form. In reverse phase high performance
liquid chromatography analysis is carried out using Acetonitrile, Methanol and 0.05M
dipotassium hydrogen orthophosphate in the ratio of 40:40:20 v/v/v (pH was adjusted to
4.0 with o-phosphoric acid) as the mobile phase and Luna C18 (4.6 x 250 mm) column as

stationary phase with detection wavelength of 259 nm. Linearity was obtained in the
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concentration range of 100-200, 15-45 and 40-120 pg/ml for Efavirenz, Lamivudine and
Zidovudine, respectively. Reverse phase high performance liquid chromatography
method was statistically validated and can be used for analysis of combined dose tablet

formulation containing Efavirenz, Lamivudine and Zidovudine.?®

J. Priyanka et.al., was developed a rapid, sensitive and specific RP-HPLC [1-5] method
involving UV detection and validated for determination and quantification of Lamivudine
and Zidovudine. Chromatography was carried out on Thermo Hypersil BDS, C18,(150 x
4.6 mm,501) column using filtered and degassed mixture of Buffer : Methanol
:Acetonitrile (70:5:25) as mobile phase at a flow rate of 0.8ml/min and effluent was
monitored at 267nm. The method was validated in terms of linearity, precision, accuracy,
robustness and specificity, limit of quantification and limit of detection. The assay was
linear over the concentration range of Lamivudine and Zidovudine was 37.5ug -
225ng/ml and 75pug to 450pug/ml respectively. Accuracy of the method was determined
through recovery studies by adding known quantities of standard drug to the pre analyzed
test solution and was found to be 99.50%-100.7% and 99.9%-100.7% within precision
RSD of 1.30 and 0.61 for Lamivudine and Zidovudine respectively. The method does
require only 10 minutes as run time for analysis which prove the adoptability of the

method for the routine quality control of the drug.?’
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Aim and Objectives

The drug analysis plays an significant role in the development of drugs, their
manufacture and the therapeutic use. These drugs or formulation may be either in the
novel entities in the market or fractional structural modification of the already presented
drugs or novel dosage forms or multi component dosage forms. The multi component
dosage form proves to be effective due to the combined mode of action on the body. The
combined dosage form may show synergetic action in the body so the multi component

dosage form is more effective than the single component dosage form.

The extensive literature survey carried out and revealed that very few analytical
methods have reported for the simultaneous determination of Posaconazole and
Zidovudine drugs individually or in the combination with the other drugs. Hence to
develop a simple, rapid, accurate, specific, linear and precise method was developed and
validated for the simultaneous estimation of Posaconazole and Zidovudine in combined

dosage forms by using RP-HPLC.
The specific aim of the research was

» To develop a method for the simultaneous estimation of Posaconazole and Zidovudine in
Pharmaceutical dosage form and validate the proposed methods in accordance with ICH
guidelines for the intended analytical application.

» To validate the developed RP-HPLC method by using various validation parameters such
as linearity, accuracy, system suitability, precision, robustness, ruggedness according to

ICH guidelines.
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Plan And Design Of Work

i) Preparation of drug standard and sample
) Optimization chromatographic conditions like,
a. Selection of wavelength
b. Selection of initial separation conditions
c. Nature of stationary phase
d. Nature of mobile phase (pH, solvent strength, solvent ratio, flow rate)

iii) Validation of proposed method
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DRUG PROFILE®

DAPAGLIFLOZIN

IUPAC Name: (2S,3R,4R,5S,6R)-2-{4-chloro-3-[(4-ethoxyphenyl)methyl]phenyl}-6-
(hydroxymethyl)oxane-3,4,5-triol

Chemical formula : CuH:ClOs

Structure:

Molecular weight : 408.873 g/mol
Cas no . 461432-26-8

Solubility : Dapagliflozin is not a significant P-gp inhibitor. Solubility : Soluble in
ethanol (~30mg/ml), DMSO (82 mg/ml at 25 °C), DMF (~30 mg/ml), ethanol:PBS(pH7.2)(1:1)

(~0.5 mg/ml), and methanol.
Melting Point 165-70°C

Mechanism of action: A competitive inhibitor of the sodium-glucose transport subtype 2 protein,
dapagliflozin blocks glucose reabsorption into the kidney, resulting in the elimination of blood

glucose through the urine.
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MATERIALS AND METHODSEQUIPMENTS
Table.No.1. List of instruments used
Manufacturers
S.No | Instrument name Model number Soft ware
Name
HPLC-auto Separation Empower-
1 sampler -UV module2695, software Waters
detector UV.detector2487 version-2
U.V double beam U.V win soft )
2 UV 3000+ Lab India
spectrometer ware
Digital weighing
3 balance(sensitivity ER 200A - Ascoset
5mgQ)
4 pH meter AD 102U - ADWA
5 Sonicator SE60US - Enertech
Chemicals used:
Table.No.2 List of chemicals and standards used
S.No Chemicals Manufacturer Name Grade
1. Water Merck HPLC grade
2. Methanol Merck HPLC grade
3. Acetonitrile Merck HPLC grade
4, Ortho phosphoric acid Merck G.R
5. KH2PO4 Merck G.R
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Active pharmaceutical Ingredient (pure drug)

Table.No.3 Active pharmaceutical Ingredient

S.No Name Specification

1 Dapagliflozin Reference Standard

Marketed Formulation
Table.No.4 Marketed Formulation

S.No Name Manufacturer
1 Dapagliflozin --
Solubility

Solubility of drug was observed by dissolving it in different solvents and it was
found that drug having good solubility in followings.
Solubility of drugs in different solvents

Table.No.5 Solubility of drugs in different solvents

Solubility
Solvent
Dapagliflozin
Water -
Acetonitrile +
Methanol -
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METHOD DEVELOPMENT
Selection of mobile phase:
The method development and validation of Dapagliflozin requires greater
resolution. Hence different solvent systems were tried.
The trails are using UV 3000+ equipment with PDA detector and isocratic pump.
The system controlled by LC solution software.
Selection of flow rate:

The flow rate of Dapagliflozin was tried from 0.8 ml to 1.5ml.

Trial-1
Buffer preparation:

About 7.0g of potassium di hydrogen ortho phosphate was dissolved in 1000ml of
HPLC grade water and P™ 2.5 was adjusted with ortho phosphoric acid. It was filtered
through 0.45um nylon membrane filter and degassed with sonicator. It was used as a
diluent for the preparation of sample and standard solution.

Preparation of mobile phase:

Mobile phase consist of water: methanol HPLC of P" 2.5 (30:70) was taken
sonicated and degassed for 10 min and filtered through 0.45 pm nylon membrane filter.
Standard Preparation:

Weigh accurately 10mg Dapagliflozin Working Reference Standard and 15mg of
Zidovudine Working Reference Standard is taken in to 200ml volumetric flask and then it
was dissolved and diluted to volume with mobile phase up to the mark. After that 50ml of
the above solution was taken into 100ml standard flask and made up with mobile phase.
(Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Chromatographic conditions:

Column : Chromosil Column C1g (150mm x 4.6mm)5ug.
Mobile phase : Water : Methanol PH 2.5 (30:70 v/v)
Flow rate : 0.8ml/ min
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Detector wavelength : 254 nm

Injection mode : Auto injector (vial)
Injection volume : 20pl

Trial-2

Buffer preparation:

About 7.0g of potassium di-hydrogen orthophosphate was dissolved in 1000ml of
HPLC grade water and P 2.5 was adjusted with orthophosphoric acid. It was filtered
through 0.45um nylon membrane filter and degassed with sonicator. It was used as a
diluent for the preparation of sample and standard solution.
Preparation of mobile phase:
Mobile phase consist of water: acetonitrile of P" 2.5 (30:70) was taken sonicated and
degassed for 10 min and filtered through 0.45um nylon membrane filter.
Standard Preparation: Weigh accurately 10mg Dapagliflozin Working Reference
Standard taken in to 100ml volumetric flask and then it was dissolved and diluted to
volume with mobile phase up to the mark. After that 50ml of the above solution was

taken into 100ml standard flask and made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Chromatographic conditions:

Column ; Chromosil C1g Column (150mm x 4.6mm)5pg.
Mobile phase : water: Acetonitrile P™ 2.5 (30:70 v/v)

Flow rate : Aml/ min

Detector wavelength : 254 nm

Injection mode : Auto injector (vial)

Injection volume : 20pl
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Trial-3
Buffer preparation:

About 7.0g of potassium dihydrogen orthophosphate was dissolved in 1000ml| of
HPLC grade water and P" 2.5 was adjusted with orthophosphoric acid. It was filtered
through 0.45um nylon membrane filter and degassed with sonicator. It was used as a

diluent for the preparation of sample and standard solution.

Preparation of mobile phase:

Mobile phase consist of buffer: Methanol of PH 2.5 (20:80) was taken sonicated
and degassed for 10min and filtered through 0.45um nylon membrane filter.
Standard Preparation:
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Chromatographic conditions:

Column : Xterra C1g Column (150mm x 4.6mm) 5ug.
Mobile phase : Phosphate buffer: Methanol PH 2.5 (45:55 v/v)
Flow rate : Aml/ min

Detector wavelength : 254 nm

Injection mode : Auto injector (vial)

Injection volume : 20pl
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Trial-4
Buffer preparation:

About 7.0g of potassium dihydrogen orthophosphate was dissolved in 1000ml of
HPLC grade water and P" 2.5 was adjusted with orthophosphoric acid. It was filtered
through 0.45um nylon membrane filter and degassed with sonicator. It was used as a
diluent for the preparation of sample and standard solution.
Preparation of mobile phase:

Mobile phase consist of buffer: Methanol of PH 2.5 (30:70) was taken sonicated
and degassed for 10min and filtered through 0.45um nylon membrane filter.
Standard Preparation:
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute

up to the mark with diluent.

Chromatographic conditions:

Column : Xterra C1g Column (150mm x 4.6mm)5pg.
Mobile phase : Phosphate buffer: Methanol PH 2.5 (30:70 v/v)
Flow rate : Aml/ min

Detector wavelength : 254 nm

Injection mode : Auto injector (vial)

Injection volume : 20pl
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Trial-5
Buffer preparation:

About 7.0g of potassium di hydrogen ortho phosphate was dissolved in 1000ml of
HPLC grade water and P" 2.5 was adjusted with ortho phosphoric acid. It was filtered
through 0.45 um nylon membrane filter and degassed with sonicator. It was used as a
diluent for the preparation of sample and standard solution.
Preparation of mobile phase:

Mobile phase consist of buffer: Methanol of PH 2.5 (30:70) was taken sonicated
and degassed for 10min and filtered through 0.45um nylon membrane filter.
Standard Preparation:
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute

up to the mark with diluent.

Chromatographic conditions:

Column : Thermosil Cig Column (100mm x 4.6mm) 5ug.
Mobile phase : Phosphate buffer: Methanol P? 2.5 (30:70 v/v)
Flow rate : Aml/ min

Detector wavelength : 254 nm

Injection mode : Auto injector (vial)

Injection volume : 20pl
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Trial-6
Buffer preparation:

About 7.0g of potassium dihydrogen orthophosphate was dissolved in 1000ml of
HPLC grade water and pH 2.5 was adjusted with orthophosphoric acid. It was filtered
through 0.45um nylon membrane filter and degassed with sonicator. It was used as a
diluent for the preparation of sample and standard solution.
Preparation of mobile phase:

Mobile phase consist of buffer: Methanol of PH 2.5 (35:65) was taken sonicated
and degassed for 10min and filtered through 0.45 pum nylon membrane filter.
Standard Preparation:
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Chromatographic conditions:

Column : Thermosil Cig Column (100mm x 4.6mm) 5ug.
Mobile phase : Phosphate buffer: Methanol P? 2.5 (35:65 v/v)
Flow rate : Aml/ min

Detector wavelength : 254 nm

Injection mode : Auto injector (vial)

Injection volume : 20pl
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Method Validation

The chromatographic conditions were validated by evaluating linearity, accuracy,
method precision, limit of detection (LOD), limit of quantization (LOQ), ruggedness and
robustness in accordance with ICH guidelines.
Specificity
Preparation of solutions
a) Placebo interference

Amount of 352.6 mg of the capsule powder was taken in to 100ml standard flask. A

volume of 70ml of mobile phase was added and sonicate for 30min.Then the solution was
cooled and diluted to volume with mobile phase and filtered through 0.45um membrane
filter. (Stock solution)
Further pipette 0.25ml of Dapagliflozin of the above stock solution in to a 10ml
volumetric flask and dilute up to the mark with diluent.
Acceptance criteria

Chromatogram of placebo should not show any peak at the retention time of

analyte peak.

Standard preparation

Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Sample preparation

Amount of 352.6 mg of the tablet powder was taken in to 100ml standard flask. A
volume of 70ml of mobile phase was added and sonicate for 30min.Then the solution was
cooled and diluted to volume with mobile phase and filtered through 0.45um membrane
filter.

(stock solution)

Further pipette 0.25ml of Dapagliflozin of the above stock solution in to a 10ml

volumetric flask and dilute up to the mark with diluent.
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Linearity and Range

Preparation of stock solution
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Dapagliflozin:
Preparation of linearity solution (20%0)
ml of stock solution was taken in 10mlof volumetric flask dilute up to the mark

with diluent. The solution mixed well and used for chromatographic injection.
Preparation of linearity solution (30%0)

ml of stock solution was taken in 10ml of volumetric flask dilute up to the
mark with diluent. The solution mixed well and used for chromatographic injection
Preparation of linearity solution (40%b)

ml of stock solution was taken in 10ml of volumetric flask dilute up to the
mark with diluent. The solution mixed well and used for chromatographic injection.

Preparation of linearity solution (50%o)

ml of stock solution was taken in 10ml of volumetric flask dilute up to the

mark with diluent. The solution mixed well and used for chromatographic injection.
Preparation of linearity solution (60%0)
ml of stock solution was taken in 10ml of volumetric flask dilute up to the
mark with diluent The solution mixed well and used for chromatographic injection.
Procedure
Each level of the above solutions was injected into the chromatographic system
for five replicate and the peak area was measured. A graph was plotted (peak area versus

concentration) and the correlation coefficient (r?) was calculated.
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Accuracy

Accuracy is the measure of exactness of an analytical method, or closeness of
agreement between the measured value and the value that is accepted either as a
conventional, true value or an accepted reference value. Accuracy is measured as the
percentage of analyte recovered by assay, spiking samples in a blind study.
Preparation of stock solution
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute

up to the mark with diluent.

Preparation Sample solutions

50% Sample preparation

Weigh accurately 5 mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent. The above solution were inject into the HPLC column same
procedure was repeated for three replicate.

100% Sample preparation

Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluents. The above solution were inject into the HPLC column same

procedure was repeated for three replicate.
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150% Sample preparation
Weigh accurately 15mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent. The above solution were inject into the HPLC column same
procedure was repeated for three replicate.
Procedure

The standard solution was injected in triplicate for Accuracy -50%, Accuracy -100%
and Accuracy -150% solutions.

Calculate the Amount found and Amount added for Dapagliflozin & Zudovudine

and calculate the individual recovery and mean recovery values.
Sample peak area x weight of standard

% Recovery = X100

Standard peak area x weight of sample

Precision

Precision was the measure of the degree of repeatability of an analytical method
under normal operation and it was normally expressed as the relative standard deviation
for a statistically number of samples. Precision should be performed at three different
levels: repeatability, intermediate precision and reproducibility.
Standard preparation
Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)
Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute

up to the mark with diluent.
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Intermediate Precision (Ruggedness)

Ruggedness is the degree of reproducibility of results obtained by the analysis of
the same sample under a variety of normal test conditions i.e. different analysts,
laboratories, instruments, reagents, assay temperatures, small variations in mobile phase,
different days etc. (i.e. from laboratory to laboratory, from analyst to analyst).
Acceptance criteria for ruggedness, the % RSD for the area of five standard injections
should not be more than 2%.

Standard preparation

Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute
up to the mark with diluent.

Procedure

Five replicate Sample solutions were prepared as per the test method and injected as
per the test procedure.
Robustness

As part of the robustness, deliberate change in the flow rate and mobile phase
composition was made to evaluate the impact on the method.

a) The flow rate was varied at 0.8ml/min to 1.2ml/min.

b) The organic composition in the mobile phase was varied from 65% to75 %
standard solution 10pg/ml of prepared and analysed using the varied mobile
phase composition along with the actual mobile phase composition in the
method.

Limit of detection (LOD)

LOD’s can be calculated based on the standard deviation of the response (SD) and
the slope of the calibration curve (S) at levels approximating the LOD according to the
formula. The standard deviation of the response can be determined based on the standard
deviation of y-intercepts of regression lines.

Formula:
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LOD=3.3X§

Where
o - Standard deviation (SD)
S - Slope

Limit of quantification

LOQ’s can be calculated based on the standard deviation of the response (SD) and
the slope of the calibration curve (S) according to the formula. Again, the standard
deviation of the response can be determined based on the standard deviation of y-intercepts

of regression lines.

Formula:
LOD =10X’
S
Where

o - Standard deviation
S - Slope

System Suitability:

» System is suitable for analysis if the relative standard deviation (RSD) of area counts
in the six replicate injections for each peak should not be more than 2.0%. The USP
plate count of peak should not be less than 2000 theoretical plates for HPLC. The
tailing factor for each peak should not be more than 2.0 and the resolution for two
peaks should not be less than 2.0. The results obtained indicate the good precision of
the developed method.

Amount of Dapagliflozin present in mg per average net content of the using the

formula
Assay

Preparation of samples for Assay

Standard preparation:
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Weigh accurately 10mg Dapagliflozin Working Reference Standard is taken in to 100ml
volumetric flask and then it was dissolved and diluted to volume with mobile phase up to
the mark. After that 50ml of the above solution was taken into 100ml standard flask and
made up with mobile phase. (Stock solution)

Further pipette 0.5ml of the above stock solution in to a 10ml volumetric flask and dilute

up to the mark with diluent.

Calculation
The amount of Dapagliflozin present in the formulation by using the formula
given below, and results shown in above table:

AT WS DT P AW
0 - ——
% Assay = 3o X e X Wt X 100 X LC

x 100
Where,

AS: Average peak area due to standard preparation
AT: Peak area due to assay preparation

WS: Weight of Dapagliflozin in mg

WT: Weight of sample in assay preparation

DT: Dilution of assay preparation

System Suitability Results:

1). Tailing factor Obtained from the standard injection is 1.2

2). Theoretical Plates Obtained from the standard injection is 5404.6
Assay Results:

Calculation: (For Dapagliflozin)

Assay % =

AT WS DT P Avg. Wt

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j918


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 3 March 2024 | ISSN:

2320-2882
] X X X X oo X 100
AS DS WT 100 Label Claim
Where:
AT = average area counts of sample preparation.
As= average area counts of standard preparation.
WS = Weight of working standard taken in mg.
P = Percentage purity of working standard
LC = label claim of Dapagliflozin mg/ml.
2005829 15 0.5 100 10 99.89 694.2
. ) S X o X ) S ) SR X X100=99.77175
2008408 10 10 694.2 0.25 100 200
P =Percentage purity of working standard
LC = label claim of Zidovudine mg/ml.
1189695 15 0.5 100 10 99.8 694.2
_____________________ X X XXX %X X100=100.129
1185786 10 10 694.2 0.25 100 300
Discussion:

The amount of Dapagliflozin present in the taken dosage form was found to be
99.77175% and 100.129 % respectively.
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TRIALS
Trial-1
" 2
- [ .Jl
Fig.1: Chromatogram of Dapagliflozin
Table 6: Chromatogram results
USP
. USP USP
S.No | Peak Name Rt Area | Height Plate Tailing | Resolution
Count
1| Dapadliflozl |y 505 | 536443 | 23306 | 1894 | 14

Discussion: The separation of one analytical peak was not proper, So the mobile
phase ratio has been changed for next trial.

Trial-2

Fig. 2: Chromatogram of Dapagliflozin
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Table 7: Chromatogram results
USP USP USP
S.No | Peak Name Rt Area | Height | Plate o Resolut
Tailing .
Count ion
1 Dapagliflozin | 4.333 | 518384 | 22211 92 1.4

Discussion: The separation of analytical peak was not proper, So the mobile phase

ratio has been changed for next trial.

Trial-3
oc:crjzT p-4
: H
OCI‘j [ ‘
~ |
_ OCID;'T | |
2 ] ‘ '..
ocoe-;' "
OCOCS ;
1 =S Ry =
Fig. 3: Chromatogram of Dapagliflozin
Table 8: Chromatogram results
USP
: USP USP
S.No | Peak Name Rt Area | Height | Plate Tailing | Resolution
Count
1| DopaoWflozl | 3231 | 432752 | 25062 | 1439 | 14

Discussion: The separation of analytical peak was not proper, so the mobile phase

ratio has been changed for next trial.
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Trial-4
0.02% 5
Fig.4: Chromatogram of Dapagliflozin
Table 9: Chromatogram results
USP
S.No | Peak Name Rt Area | Height | Plate Tgi?iFr: RESL(J)ﬁJF;iOI’]
Count g
1 Dapa%“ﬂoz' 3.218 | 400986 | 39855 | 2602 | 1.2

Discussion: The separation of analytical peak is occurred but fronting occurs in
Dapagliflozin peak.

Trial-5

2693

0.040

0.030- |

AU

0.020+

0.010- |

Fig. 5: Chromatogram of Dapagliflozin
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Table 10: Chromatogram results
USP
S.No | Peak Name Rt Area | Height | Plate U.IQ'.P UISP.
Count Tailing | Resolution
1 Dapagliflozin | 2.593 | 239603 | 44771 | 5354 1.1

Discussion: The separation of analytical peak was good but base line noise is

occurred. So the mobile phase ratio has been changed for next trial.

Optimized method

AU

T T
2.00 250

e
300 3150
Mnutes

™1 Ty

400 450

p—y
5.00

Fig. 6: Chromatogram of Optimized method

Table 11: Chromatogram results

6.00

USP
S.No | Peak Name Rt Area | Height | Plate U.S.P USP.
Tailing | Resolution
Count
1 Dapa%"f'oz' 2.605 | 2233704 | 365596 | 4456 | 1.4

Discussion: The separation of two analytical peaks was good. The plate count also

above 2000, tailing factor below 2, and the resolution is above 2. The condition is

taken as optimized method.
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Fig.7: Chromatogram of Assay standard preparation-1
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Fig.8: Chromatogram of Assay standard preparation-2
|
0.30] §
N
0.204 i
2 0
< |
|}
0.10 ( |
|1
! \
= T T T fﬁ ¥ TP T
0.50 1.00 1.50 200 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00

Fig.9: Chromatogram of Assay sample preparation-1
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Fig.10: Chromatogram of Assay sample preparation-2
METHOD VALIDATION
Specificity:

The system suitability for specificity was carried out to determine whether there is
any interference of any impurities in retention time of analytical peak. The study was

performed by injecting blank. The chromatograms are shown in Fig.No.11-13.

030
025

0.20

AL
-

008

050 1.00 1 50 200 240 ido %0 400 450 400 L) 400

Mnutes

Fig.No.11. Chromatogram showing blank (mobile phase preparation)
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Fig.No.12. Chromatogram showing standard injection
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Fig.No.13. Chromatogram showing sample injection
Table 12: Specificity results
USP
. USP USP
S.No | Peak Name Rt Area Height | Plate Tailing | Resolution
Count
1 | Dapagliflozi | 2.589 | 2004682 | 342227 | 5167 1.3
n

Discussion: The specificity test was performed for Dapagliflozin. It was found that

there was no interference of impurities in retention time of analytical peak.
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Linearity:
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Fig. 14: Chromatogram Of Dapagliflozin Linearity-1
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Fig. 15: Chromatogram of Dapagliflozin Linearity-2
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Fig. 16: Chromatogram of Dapagliflozin for Linearity-3
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Fig. 17: Chromatogram of Dapagliflozin for Linearity-4
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Fig.18: Chromatogram of Dapagliflozin for Linearity-5

Table 13: Linearity of Dapagliflozin

Sample ID Emitricibine
Concentration | Area
20% of operating 20 1224140

concentration

40% of operating 30 1595681
concentration

60% of operating 40* 1992966
concentration

80% of operating 50 2356546
concentration

100% of operating 60 2797214
concentration

Correlation Coefficient 0.999
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Calibration Plot
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Fig.No.19.Showing calibration graph for Dapagliflozin

Fig.No.20.Showingcalibration graph for zidovudine

Acceptance criteria: Correlation Coefficient should be NLT 0.999
Discussion: The relationship between the concentration of Dapagliflozin was linear in
the specific range and the correlation coefficient was found to be within limit only.

The correlation coefficient of Dapagliflozin was found to be 0.9999 .
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Accuracy:
Table-14: Accuracy for Dapagliflozin
Recovery Accuracy of Dapagliflozin Average
level Amount | Area Average | Amount | Percentage %
taken area recovered | Recovery | Recovery
(mcg/ml) (mcg/ml)
50% 5.05 1011326 | 1017498.5 | 101.3927 | 101.3927
5.05 1015029
5.05 1026141
100% 10 1986534 | 1987384.8 | 100.0106 | 100.0106
10 1987425 100.599%
10 1988195
150% 15 2989367 | 2992493.4 | 100.3936 | 100.3936
15 2991556
15 2996557
Accuracy 50%
!
0.15 8
N
30‘}‘ ll
< (|
0054 (1
| '.\
L o T e .
050 100 150 200 25 300 35 400 4% 500 55 600
Mnutes
Fig.21: Chromatogram of Dapagliflozin for 50%spiking-1
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Fig.22: Chromatogram of Dapagliflozin for 50% spiking-2
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Fig. 23: Chromatogram of Dapagliflozin for 50%spiking-3
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Fig. 24: Chromatogram of Dapagliflozin for 100% spiking-1
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Fig. 25: Chromatogram of Dapagliflozin for 100% spiking-2
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Fig. 26: Chromatogram of Dapagliflozin for 100% spiking-3
Accuracy 150%
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Fig. 27: Chromatogram of Dapagliflozin for 150% spiking-1
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Fig. 28: Chromatogram of Dapagliflozin for 150% spiking-2
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Fig. 29: Chromatogram of Dapagliflozin for 150% spiking-3
Acceptance criteria:

The mean percentage recovery at each spike level should be NLT 98.0% and
NMT 102.0%.

Discussion:

From the Accuracy table it was found that % Recovery of the drug was found

to be in the range of 100.01-101.39 % and 99.66-101.09 % for Dapagliflozin and

Zidovudine .This indicates that the method was accurate.
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Precision:
+» Repeatability
+» Intermediate Precision

Repeatability

The standard solution was injected for five times and measured the area for all five

injections in HPLC. The %RSD for the area of five replicate injections was found to be

within the specified limits.

Emitricibine:
Table 16: Method precision Dapagliflozin
S.No | Injection Peak Name Rt Area Height
1 Injection-1 Dapagliflozin 2.586 | 2010800 | 346322
2 Injection-2 Dapagliflozin 2.588 | 2002956 | 340800
3 Injection-3 Dapagliflozin 2.590 | 2012800 | 346911
4 Injection-4 Dapagliflozin 2.590 | 2005243 | 344089
5 Injection-5 Dapagliflozin 2.591 | 2011092 | 345720
Average 2008578.1
Standard Deviation 4237
%RSD 0.2

0.304 %

i |

2 0.20 I

0.104 ‘ '.

[\

[\

DJC""I""I"" i 'idl'""l?" CEUTRN I LR IR |
0.5 1.00 IIED ’IC'J 250 3.00 380 ‘]JO Jlf'l 5.00 5.50 CrIL\Z
Mnutes
Fig. 30: Chromatogram of Dapagliflozin precision-1
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Fig. 31: Chromatogram of Dapagliflozin for precision -2
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Fig. 32: Chromatogram of Dapagliflozin for precision -3
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Fig.33: Chromatogram of Dapagliflozin for precision -4
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Fig.34: Chromatogram of Dapagliflozin for precision -5
Acceptance Criteria:

% RSD of the sample replicate should not be more than 2.

Discussion: The % RSD value indicates a good degree of precision within the

specified range.

Ruggedness

Intermediate Precision/Ruggedness:

0.301 %
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Fig.No.35. Chromatogram showing intermediate precision injection -1
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Fig.No.36. Chromatogram showing intermediate precision injection -2
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Fig.No.37. Chromatogram showing intermediate precision injection -3
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Fig.No0.38. Chromatogram showing intermediate precision injection -4
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Fig.No.39. Chromatogram showing intermediate precision injection -5

Table 18: The results are summarized Dapagliflozin

Injection Area
Injection-1 2005053
Injection-2 2007362
Injection-3 2007473
Injection-4 2009153
Injection-5 2012800

Average 2008368.1

Standard Deviation 2874.8
%RSD 0.1

The % RSD for the area of five standard injections results should not

be more than 2%.
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Robustness:
v 8
0.30 z;
2 | ‘
Fig.No.40. Chromatogram showing more flow rate 1.2 ml/min
USP
S.No | Peak Name Rt Area Height | Plate TU.IS.P R UISP.
Count ailing esolution
1 Dapagliflozin | 2.168 | 1676589 | 321224 | 4207 1.3
0354 £
f?
) 30 |
|
I
D 15 "
01 ‘ 'l
S
Fig.No.41. Chromatogram showing less flow rate 0.8ml/min
USP
S.No | Peak Name Rt Area Height | Plate U.S.P USP.
Tailing | Resolution
Count
1 | Dapagliflozi | 3.215 | 2492492 | 372153 | 5752 1.4
n
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Flow rate results for Dapagliflozin:

Table 20: Flow rate results for Dapagliflozin

System Suitability Results
S.No F(Ir%m?rf; USPPlate Count | USP Tailing
1 0.8 5752 14
2 1.0 5026.5 13
3 12 4476

Discussion: The results are summarized on evaluation of the above results, it can be
concluded that the variation in flow rate affected the method significantly. Hence it
indicates that the method is robust even by change in the flow rate £0.2ml/min. The

method is robust only in less flow condition.

hie

Fig.No.42 Chromatogram showing more organic phase ratio

USP
S.No | Peak Name Rt Area Height | Plate usp USP.
Count Tailing | Resolution
1 | Dapagliflozin | 2.572 | 1979168 | 371985 | 4476 | 1.3
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Fig.No.43. Chromatogram showing less organic phase ratio
USP
S.No | Peak Name Rt Area Height | Plate TU.?.P R UISF;
Count | Tailing esolution
1 | Dapagliflozi | 2.618 | 1951632 | 324982 | 4577 1.3
n
Table.No.22. Organic phase results for Dapagliflozin
Change in organic System suitability results
S.N itioni
0 compo§|t|on in the USP Plate Count U_S_P
mobile phase Tailing
1 5% less 6498 1.2
2 *Actual 5026.5 1.3
3 5 % more 6471 1.2

Discussion: On evaluation of the above results, it can be concluded that the
variation in+5%. Organic composition in the mobile phase affected the method

significantly. Hence it indicates that the method is robust even by change in the

mobile phase +5%.
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LIMIT OF DETECTION: (for Dapagliflozin )

Table No 24: Results for calibration graph

Dapagliflozin
S.No. Concentration Peak Area
pg/ml
1 30 1224140
2 40 1595681
3 50 1992966
4 60 2356546
5 70 2797214
S.D. 15.81 618048
Slope 39092

Table .No.25 Showing results for Limit of Detection

Drug name Standard deviation(c) Slope(s) LOD(ug)
Dapagliflozin 618048 39092 0.001

The LOD was performed for Dapagliflozin was found to be 0.001.

Quantitation limit

Table.No0.26. Showing results for Limit of Quantitation

Drug name Standard deviation(o) Slope(s) LOQ(ug)
Dapagliflozin 618048 39092 0.004

The LOQ was performed for Dapagliflozin was found to be 0.004
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Fig.No.44. Chromatogram showing standard injection

Table.No.27 showing system suitability results

USP
S.No | Peak Name Rt Area Height | Plate U.S.P USP.
Tailing | Resolution
Count
1 Dapagliflozin | 2.589 | 2004682 | 342227 | 5167 1.3

Discussion: The retention time of Dapagliflozin and 3.711mins respectively. The
system suitability parameters for Dapagliflozin such as theoretical plates and tailing
factor were found to be 5167,1.3 the Resolution were found to be 6.5. The % purity of
Dapagliflozin in pharmaceutical dosage form was found to be and 100.59% ,Overall

summarized method validation results are tabulated in Table.No.27.
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CONCLUSION

In the present study, novel reverse phase High performance liquid

chromatography method for simultaneous determination of Dapagliflozin in

pharmaceutical dosage form was developed. The developed method was validated for

various parameters such as accuracy, precision, ruggedness, linearity, robustness, system

suitability, specificity as per ICH guidelines.

A) Method development:

>

Trial 6 was optimized for the method development of deliberately changing the
chromatographic conditions.

Column used was Trerosil C1g (100 mm x 4.6 mm)5pug.mobile phase composition
of buffer: Methanol in the ratio (35:65V/V) and buffer pH 2.5 adjusted with ortho
phosphoric acid. The Flow rate set to 0.8ml min"* with UV detection was carried

out at 254 nm.

B) Validation Parameters

>

>

The calibration was linear with correlation coefficient 0.999 for Dapagliflozin

In precision it was found that % RSD is less than 2% which indicates that the
Proposed method has good reproducibility.

The system suitability parameter indicates good resolution of both the peaks > 2.
From the Accuracy was found that % Recovery of the drug was found to be in the
range of % for Dapagliflozin.

Robustness, When pH was altered RT has no changed significantly, when mobile

phase was altered there was no change in the RT significantly.
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Table no.28 Overall summarized method validation results

S No | Parameter | Requirement Acceptance criteria
Dapagliflozin
L R 2,589
2. Tailing factor 1.3 NMT 2
System
3. suitability Resolution NLT 2
4. Plate count 5167 NLT 2000
5. Assay value 99.77% 100 = 2.0%
6. | Accuracy | % recovery 100.59% | 100+ 2.0%
7| Precision %RSD 0.2 NMT 2%
8. | Intermediat | o oop 0.1 NMT 2%
e precision
9. : : Correlation
Linearity coefficient 0.999 NLT 0.999
10.. LOD 0.001 LOQ Is
three times
11. more than
LOQ 0.004 LOQ
More flow R =2.168 Robust even
by change
in the
Less flow R=3.215 flow rate
12
More organic R=2.572 Robust even
by change
in the
Less organic R =2.618 mobile phas
e +5%.

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j945



http://www.ijcrt.org/

www.ijcrt.org

© 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-

2882

10.

Skoog, West, Holler. “Fundamental of Analytical chemistry”. 7" edn. USA:
Saunders college publishing, 1992; 3-4.

Furmiss BS, Nash RA. “Vogel’s Text book of practical organic chemistry”. 5
edn. London: Lonman group LTD, 1989; 165-169.

Kealey D, Haines PJ. Instant Notes “Analytical chemistry”, UK: BIOS Scientific
publishers LTD, 2002; 1-2.

Kealey D, Haines PJ. Instant Notes Analytical chemistry, UK: BIOS Scientific
publishers LTD, 2002: pp. 3-4.

Kealey D, Haines PJ. “Instant Notes Analytical chemistry”, UK: BIOS Scientific
publishers LTD, 2002: 158-159.

Remington. The Science & practice of a pharmacy Vol. I, 20™ Edn.
B.l.publication PVT. Ltd. pp. 587-613.

Synder L.R., Kirkland, J.L.Glajch, “practical HPLC Method Development”.
John wiley and sons, INC; 2"P Edn. 1997: 98-102.

Ahuja S, Dong MW, editors. “Handbook of pharmaceutical Analysis by HPLC”.
Ahuja S. Separation Science and technology. UK; Elsevier Inc, 2005; 6: 22-36.
Dong MW. “Modern HPLC for practicing Scientists”. John Wiley& sons, New
Jersey; 2006: 17-27.

Marvin C.McMaster. “HPLC-A Practical User’s Guide”. 2" edn. New Jersey:

John Wley & sons. Inc. Hoboken-2007.

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j946


http://www.ijcrt.org/

www.ijcrt.org

© 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-

2882

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

U.S. Department of Health and Human Services’ Guidelines for the Use of
Reviewed Antiretroviral Agents in HIV-1-Infected Adults and Adolescents
(available at http://aidsinfo.nih.gov/guidelines). August 2012.

www.drugbank .com

Lim SG, Ng TM, Kung N et al. (January 2006). "A double-blind placebo-
controlled study of Posaconazole in chronic hepatitis B". Arch. Intern.

Med. 166 (1): 49-56.

"Zidovudine". PubChem Public Chemical Database. NCBI. Retrieved 2011-04-
10.
Jeffries, D. J. (1989). "Zidovudine resistant HIV". BMJ (Clinical research

ed.) 298 (6681): 1132-1133. PMID 2500164.

Halde Supriya , Mungantiwar Ashishl and Chintamaneni Meena2. “Journal of
Chemical and Pharmaceutical Research”, 2012; 4(1):254-259.

Deepthi Komaroju, G. Nagarjuna Reddy, K. Dhanalakshmi. “International
Journal of Pharma Research & Review”, Oct 2013; 2(10):1-11.

Nagaraju P.T.*,K. P. Channabasavaraj, Shantha Kumar P. T. “International
Journal of ChemTech Research”.CODEN( USA): IJCRGG ISSN : 0974-
4290Vol.3, No.1, pp 23-28, Jan-Mar 2011.

Patel Bhavini N

pradeep kumar , s.c.dwivedil, ashok kushnoor2. farmacia, 2012;Vol. 60, 3.
Palani Venkatesha,n, MaheshDaggumatib, “Journal of Pharmaceutical Analysis

2012;2(2):152-155.

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 1947


http://www.ijcrt.org/
http://aidsinfo.nih.gov/guidelines)
http://archinte.ama-assn.org/cgi/pmidlookup?view=long&pmid=16401810
http://archinte.ama-assn.org/cgi/pmidlookup?view=long&pmid=16401810
http://en.wikipedia.org/wiki/Arch._Intern._Med
http://en.wikipedia.org/wiki/Arch._Intern._Med
http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=35370
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier

www.ijcrt.org

© 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-

2882

22

23.

24.

25.

26.

217.

28.

29.

30.

31.

Yadavalli Rekhal, Yellina Haribabu2, Sheeja Velayudhankutty2, Sosamma Cicy
Eapen2 and Jane Mary2. “Research Journal of Pharmaceutical Science”. I1SSN
2319 — 555X Vol. 2(4), 10-18;2013.

CH Venkata Reddiah 1, P. Rama Devi 2, K. Mukkanti 3, Srinivasarao Katari.
“Int.J.Pharm.Phytopharmacol.Res”. 2012;1(5): 247-256.

Devyani dube and s. p. vyas. “international journal of pharmacy and
pharmaceutical sciences”. 2009,vol 1 (2).

Narendra Devanaboyina ,Anupama Barik, D.Indrani, S. Pooja, S.Vaishnavi,
U.Aparna Rajeevi. “International Journal of Science Innovations and
Discoveries”. 1JSID, 2012; 2 (1);170-178.

K. Balamuralikrishna, K.Mahendra and B. Syama Sundar. “Journal of Pharmacy
Research”; 2011;4(10);3766-3768.

J. Priyanka and P. Anil Kumarl. Int J Pharm 2013; 3(4): 853-858.

Gish RG, Trinh H, Leung N, Chan FKL, Fried ML, Wright TL, Wang C,
Anderson J, Mondou E, Snow A, Sorbel J, Rousseau F, Corey L, HepatolJ. 2005;
43, 60.

Masho SW, Wang CL, Nixon DE: Review of tenofovir-emtricitabine. Ther Clin
Risk Manag. 2007; 3(6):1097-104. Pubmed

Long MC, King JR, Acosta EP: Pharmacologic aspects of new antiretroviral
drugs. Curr HIV/AIDS Rep. 2009; 6(1):43-50. Pubmed

Emtricitabine/tenofovir disoproxil fumarate. Drugs R D. 2004; 5(3):160-1.

Pubmed.

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j948


http://www.ijcrt.org/

www.ijcrt.org

© 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-

2882

32.

33.

34.

35.

36.

37.

38.

39.

40.

Goicoechea M, Best B: Efavirenz/emtricitabine/tenofovir disoproxil fumarate fixed-
dose combination: first-line therapy for all? Expert Opin Pharmacother. 2007;
8(3):371-82. Pubmed.

Truvada® (Emtricitabine/Tenofovir  Disoproxil Fumarate Tablets) Product
monograph
http://www.gilead.com/~/media/Files/pdfs/medicines/hiv/truvada/truvada_pi.pdf
pg.27, 28.

Corners” K.A.Textbook of Pharmaceutical Analysis, 3rd Edn, a Wiley
Interscience Publication, 1999;.616-622.

Kasture A.V, Wadodkar S.G, Mahadik K.R, and More H.N. Textbook of
Pharmaceutical Analysis — 11,11th Edn, Published By Nirali Prakashan 1996.
Chatwal G.R. and Anand S.K. Instrumental Methods of Chemical Analysis,
Himalaya Publishing House,2004; 2.599-2.605.

USP 28, NF 23, the United State Pharmacopoeial Convention, Asian Edition,
2005.

USP 28, NF-23, the United State Pharmacopoeial Convention Asian Edition

2008. “International Journal of Pharmacy and Pharmaceutical Sciences”, 2009
;Vol. 1(2).

Sulfate, Lamivudine and Zidovudine Tablets 300mg/150mg/300mg. 2009;Part7:1-
2,www.rxlist.com.

Uslu B, Ozkan AS. Determination of lamivudine and zidovudine in binary

mixtures using first derivative spectrophotometric, first derivative of the ratio

[JCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j949


http://www.ijcrt.org/
http://www.gilead.com/~/media/Files/pdfs/medicines/hiv/truvada/truvada_pi.pdf
http://www.rxlist.com/

www.ijcrt.org

© 2024 1JCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

spectra and high-performance liquid chromatogrphy-UV methods. Anal Chim Acta
2002;466:175-185.

Alnouti Y, White AC, Bartlett GM. Determination of lamivudine in plasma, amniotic
fluid and rat tissues by liquid chromatography. J Chromatogr B2004;803:279-284.

. Marchei E, Valvo L, Pacifici R, Pellegrini M,Tossini G, Zuccaro P. Simultaneous
determination of zidovudine and nevirapine in human plasma by RP-LC. “J Pharm Biomed
Anal” 2002;29:1081-1088.

Simon AV, Thiam DM, Lipford CL Determination of serum levels of thirteen human
immunodeficiency virus - suppressing drugs by high-performance liquid chromatography. J
Chromatogr A 2001;913:447-453.

Budawari S, the Merck Index; 13th Edition, Merck and Co. Inc. Whitehouse Station. NJ,
2001.

Martindale: The Complete Drug Reference; 33 rd Edition, Pharmaceutical Press, London,
2002.

Gish RG, Trinh H, Leung N, Chan FKL, Fried ML, Wright TL, Wang C, Anderson J,
Mondou E, Snow A, Sorbel J, Rousseau F, Corey L, HepatolJ. 2005; 43, 60.

Masho SW, Wang CL, Nixon DE: Review of tenofovir-emtricitabine. Ther Clin Risk
Manag. 2007; 3(6):1097-104. Pubmed.

Long MC, King JR, Acosta EP: Pharmacologic aspects of new antiretroviral drugs.

Curr HIV/AIDS Rep. 2009; 6(1):43-50. Pubmed .

Emtricitabine/tenofovir disoproxil fumarate. Drugs R D. 2004; 5(3):160-1.
Pubmed .

Goicoechea M, Best B: Efavirenz/emtricitabine/tenofovir disoproxil fumarate fixed-dose
combination: first-line therapy for all? Expert Opin Pharmacother. 2007; 8(3):371-82.
Pubmed.

Truvada (Emtricitabine/Tenofovir ~ Disoproxil Fumarate Tablets) Product

monograph,http://www.gilead.com/~/media/Files/pdfs/medicines/hiv/truvada/truv

[JCRT21X0179

| International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ j950


http://www.ijcrt.org/
http://www.gilead.com/~/media/Files/pdfs/medicines/hiv/truvada/truv

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882
ada_pi.pdf pg.27, 28.

52. Rambabu kuchi., “international journal of research in pharmacy and chemistry”,ijrpc
2011, 1(3).
53. T.rajal and a. lakshmana rao , “international journal of pharmtech research”,

2011;vol. 3(2; 852-857.

IJCRT21X0179 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ j951


http://www.ijcrt.org/

