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ABSTRACT

A simple, faster reverse phase UPLC method has degaloped for quantitative estimation of Daclatasw
pharmaceutical dosage form . Daclatasvir is oneraxfently developed drug for the tretatement of HiépaC
virus.Daclstavir is a NS5A inhibitor developed hys®Il-Myers squibb. Chromatographic separation veahieved
on Kinetex C18, 50x 4.6 mm ,2.6um column. Deteet@velength was set at 318 nm. Drug product wagested
for stress conditions of Acid, Alkali ,Peroxide aRdermal degradation. Daclatasvir was found to dnaegraded
significantly in alakline condition. Peak purityswts of Daclatasvir indicated that all degrademt® separated
from the analyte peak. The developed method wadatedl as per ICH guidelines with respect to Spatyf
Linearity, Accuracy, Precision and Robustness.
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INTRODUCTION

Hepatitis C viral infection (HCV) infection is ineasing through out the globe.Daclatasvir is a dmsgd for
tretatment of Hepatitis C virus that inhibits th€€YA nonstructural protein NS5A [1]. Daclatasvir isemically
Methyl  [(2S)-1-{(2S)-2-[4-(4'-{2-[(2S)-1-{(2S)-2-[fnethoxycarbonyl)amino]-3-methylbutanoyl}-2-pyrraligl]-
1H-imidazol-4-yl}-4-biphenylyl)-1H-imidazol-2-yl]-Apyrrolidinyl}-3-methyl-1-oxo-2-butanyl]carbamateFig  1].
Literature survey reveals that there are no sefficinformation available on analytical methodstfoe estimation
of Daclatasvir [1-7]. And also , to the best of durowledge there are no methods reported to deaterrof
Daclatasvir by Ultra Performance Liquid Chromatgima (UPLC) in formulated drug products. Hence aterapt
was made to develop and validate a UPLC methodhi@restimation of Daclatasvir in formulated drugdict.
Ultra Performance Liquid chromatography is a rgklti new technique in the fieldof Liquid chromatography.
UPLC helps in improving speed , sensitivity , resioin and reduction in solvent consumption. UPLCkesause of
stationary phase with particle size less than 2pgeneral.Instrumentation has been designed tavaoncdate high
pressure and high temperatures as low particleptiases are used [8].However in this method nehntdogy in
the filed of chromatographic columns ie Kinetix eshell technology with 2.6pum was used .

Forced degradation studies in Acid, Alkali , Pedexiand Thermal conditions by using PDA detectorewer
performed to ensure that degradents were sepdratachnalyte peak.
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Fig 1.Chemical structure of Daclatasvir
MATERIALSAND METHODS

2.1 Materials: Chemicals and reagents:

Potassium dihydrogen phosphate and potassium hgdraxsed was of analytical reagent grade from Merck
chemicals. HPLC grade Methanol and Acetonitrile vimen Rankem chemicals and HPLC grade water from
Millipore Milli Q Water purification system were ad throughout the experiment.

2.2 Equipment:
Ultra performance Liquid chromatography systemr{fré/aters) with auto sampler was used for the stiddya
was acquired and processed by using Waters Empnftevare.

2.3 Chromatographic Conditions:

The analysis was carried out on Kinetex C18 , 5@8xn ,2.6 pm was used which is one of the ruggédhuoin
core shell technology.The column oven temperatwae mvaintained at 35°C. The mobile phase condistaigture
of 0.01 M potassium dihydrogen phosphate buffehitl 7.0 and Acetonitrile in the ratio of 55:45 weaed. The
flow rate was set to 1.0 mL/minute in isocratic rodhe injection volume was 5uL and the detecticas w
performed at 318 nm. The typical retention timeDclatasvir is about 1.96 minutes in the final oytied
conditions. The novelty of this of this method @hination of UPLC with 2.6 um core shell techngleglumn.

2.4 Sample Preparation:

2.4.1 Diluent Preparation:

Methanol is used as first diluent for extraction ahmixture of water and methanol in the ratio 059 %v/v was
used as second diluent for the better peak shape.

2.4.2 Standard Preparation :

A standard solution was prepared to get a cond#oniraf 60ug/mL Daclatasvir. Accurately weigh amdnisfer 30
mg of Daclatasvir standard into a 50 mL volumeftask added 35 mL of methanol, dissolved and dilute
volume with methanol. Transferred 5.0 mL of aboskition into a 50 mL volumetric flask, diluted tolume with
second diluent .

2.4.3 Test Preparation:

Test solution was prepared by taking homogenougumgxof formulated powder equivalent to 180 mg of
Daclatasvir into a 500 mL volumetric flask. Addembat 400 mL of methanol, sonicated for about 30utgs with
inetrmittent shaking and made up to the volume witithanol.A portion of this solution was centrifdgat 4000
rpm for about 5 minutes.3 mL of the clear supemiagelution was further diluted to 20 mL with sedatiluent.

25 EXPERIMENTAL DESIGN:

2.5.1 Method Validation:

The principal purpose of analytical method validatis to ensure that selected analytical procedillegive
reproducible and reliable results that are adedfaatthe intended purpose as described in ICH dimeg [9]. The
described method has been validated in terms ofifgpsy, precision, linearity, accuracy and robeisess.
Specificity of the method was evaluated by perfognplacebo inetrference study and by subjecting cthay
product into forced stress conditions. Linearityt® method was statistically proved by correlatibhe precision
of the method was expressed in term of coefficentariation (RSD) for % of Assay. The accuracy wapressed
in terms of percent recovery of the known amourdridlyte added to the sample preparation.
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RESULTSAND DISCUSSION

3.1 System suitability:

As integral part of chromatographic analysis, ciwglsuitability of the system before any analysismportant.
System suitability parameters like USP Tailing, ditetical plates and Relative standard deviationORf&r six
replicate injections of standard (Fig 2) were eatdd and found to be satisfactory as per commoonudographic
practices. Results are shown in Table No 1.

Table 1: Resultsof System Suitability Test

Name of Drug substances  %RSD for replicate injastio USP Tailing factor  Theoretical plates
Daclatasvir 0.4 1.0 2143

=
7.
" —Daclatasvir - 1.956

0.20H
= 4
< ]
0.00 j \
— T T T T T T T T T T T T T T T T T T T T T T T T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Minutes
Fig. 2 Typical Chromatogram of Daclatasvir Standard.
3.2 Specificity:

Specificity is the ability to assess unequivocdliiig analyte in the presence of components which Imeagxpected
to be present. Typically these might include impesi degradents, matrix (placebo) etc. Specifivis tested by
injecting placebo preparation and forced degradaamples.Forced degradation studies were perfotongbvide

an indication of the stability indicating propernd specificity of the proposed method. Forced afdaion was
attempted to stress conditions like acid hydrolylse&sse hydrolysis,peroxide oxidation and thermajraéation. To
check and ensure the homogeneity (peak purityeakpn the stressed sample solutions, photo diodg detector
was employed. In forced degradation study it waseoled that Daclatasvir is susceptible to degradati alkali

stress conditions. Peak purity in all the degrasiationditions has been proven for Daclatasvir p&adsults are
tabulated in Table No 2.

Table 2: Resultsof Forced degradation Studies with Peak purity details

Stress Conditions PA PT % Degradation
Acid Degradation 0.132 0.323 Nil
Base Degradation 0.332 8.625 5%
Peroxide Degradation 0.120 0.341 Nil
Thermal Degradation 0.157 0.467 Nil

PA = Purity Angle, PT= Purity Threshold
Note: Purity Angle should be less than Purity Thr#d to meet Peak purity criteria acceptance ciéer

3.3 Linearity:

The linearity of the analytical procedure was desti@ated to prove the proportional relationshipexfronse versus
concentration over the range. This gives confidetid the response and concentration are propaitiand
consequently ensures that calculations can benpegfbin the specified range. The linearity of dtecesponse to
different concentrations of Daclatasvir was studigdpreparing a series of solutions. The data seigected to
statistical analysis using a linear-regression rhotlee results have indicated good linearity. Rissate shown in
Table No 3.
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Table3: Resultsof Linearity Studies (Response Vs Concentration)

Concentartion levels  Response (Area)

3% 29099
10% 105802
50% 540606
75% 765361

100% 1023180
125% 1267479
160% 1642777

Correlation : 0.999
Slope : 17020.2455
Intercept : 7682.1803

3.4 Precision:

The precision of an analytical procedure expretsesloseness of agreement (degree of scattergbata series of
measurements obtained from multiple sampling of #@me homogeneous sample under the prescribed
conditions.Six sample solutions were prepared aealyas per the method.The % RSD was calculatecefuilts

and it indicates that proposed method has got saiskeplevel of repeatability.Results are tabulate@iableNo 4.

Table4. Method Precision data

Sample No % Assay of Daclatasvir

Sample 1 98.5
Sample 2 98.4
Sample 3 98.1
Sample 4 98.8
Sample 5 98.2
Sample 6 99.0
Mean 98.5
SD 0.34641
%RSD 0.4

3.5 Accuracy:

Accuracy of an analytical method is the closendsthe test results obtained by the method to thdtue value.
Accuracy of the proposed method was establishe@tyvery experiments. This study was conductedrbgaring
and anlyzing samples at 50%, 100% and 150% of tedgeoncentration, in triplicate and injected int®
chromatographic system.Results obtained from ragostedies are given in Table No 5.

Table5: Resultsof Recovery Study at Different Levels

Recovery levels 'mg'added 'mg' foundoRecovery Mean %RSD

50%-Prep-1 100.5 99.56 99.1
50%-Prep-2 100.2 101.13 100.9 100.1 0.9
50%-Prep-3 100.8 101.25 100.4
100%-Prep-1 200.1 196.95 98.4
100%-Prep-2 199.5 196.67 98.9 9838 0.4
100%-Prep-3 199.2 197.67 99.2
150%-Prep-1 300.3 297.09 98.9
150%-Prep-2 299.2 294.34 98.4 98.6 0.3
150%-Prep-3 298.6 293.94 98.4

Table 6: Results of Robustness Study

Deliberate

Parameter %RSD Tailing factor Theoretical plates
change

Flow rate 0.8 mL/min 0.1 1.1 1980
1.2mL/min 0.9 1.1 1463
Temperature 30°C 1.3 1.1 1368
P 40°C 06 11 2001
6.8 0.1 1.1 2400
PH of buffer 72 0.1 11 2336

3.6 Robustness:

The robustness of an analytical procedure is a uneaxf its capacity to remain unaffected by snialk, deliberate,
variations in method parameters, and provides ditation of its reliability during normal usage. fine present
study, an experimental design was planned for toless testing varying some conditions, e.g. Flow, reolumn

283
Scholar Research Library



Sreekanth Nadig and Jane T Jacob Der Pharmacia Lettre, 2016, 8 (13):280-284

temperature and variation of buffer pH in the melphase. It can be seen that, with every emplogedition, there
were no major changes in the chromatographic behawill parameters have been observed within thatgi
required for system suitability tests. The resates shown in Table No 6.

From all the above validation parameters perforiitdddicates that method is specific and selec¢tprecision was
found be less than 1% RSD, correlation was founbet®.999, recovery results were within the acd#etimits
and robustness results were found to be satisfacitiis proves that method is specific, preciseedr , accurate
and robust.

CONCLUSION

A simple, faster and economical UPLC method cowddlbveloped for the quantitative estimation of Rtdvir in
formulated product. Method requires all commonlyaitable materials for analysis. Analytical methogsw
validated as per ICH guideline and proved that #uitable for its intended purpo3éie novelty of this method ie is
combination of UPLC with 2.6 um core shell techggi@olumn was found to be suitable for the analysis

The above validated UPLC method can be used byrgment agencies, government laboratories, research
institutions and manufacturing companies to anallieedrug product to check the quality of it.
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