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ABSTRACT

A Novel simple, precise and economical reverse @légh performance liquid chromatographic method baen
developed and validated for the estimation of Deadgir in single dosage form HPLC — WATERS Model2890
series Compact System Consisting of Inertsil-C1&@bBlumn with a mobile phase constituting of Adétte and
Methanol (70:30) Flow rate 1ml/min and detectionswearried out at 230nm. The selected chromatog@phi
conditions were found to effectively separate Daceir (Rt: 2.658 min). The developed method widisatad for
linearity, accuracy, precision, LOD, LOQ, robustagsiggedness and for system suitability parametensessdCH
guidelines. Linearity for Daclatasvir was foundthe range of 20-80ug/ml, respectively. The methasl fmund to
be robust. The proposed method could be used fdinm analysis of Daclatasvir in single dosage fermhe bulk
drug was subjected to forced degradation studiesdicid, alkali, oxidative, thermal conditions.
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INTRODUCTION

Daclatasvir Chemically Methyl [(2S)-1-{(2S)-2-[442-[(2S)-1-{(2S)-2-[(methoxy carbonyl)amino]-3-ntafl

butanoyl}-2-pyrrolidinyl]-1H-imidazol-4-yl}-4-biphayl yl)-1H-imidazol-2-yl]-1-pyrrolidinyl}-3-methyli-oxo - 2-
butanyl] carbamate and It is an antiviral drug usetteat chronic (long-lasting) hepatitis C, aaviinfection of the
liver. Daclatasvir is an antiviral and acts dirg@bainst the hepatitis C virus.[1,2]

Literature survey reveals that there is no mettegebbpment for single drug of Daclatasvir in conation only one
method was developed. Therefore our commit tobistaa new technique for analysis in pharmacelticaage
forms, when an in depth study, set to develop a RBsHPLC technique and its validation consisterthiCH

guidelines. For the determination of this technigeeetend to used Acetonitrile and methanol(70:3@ytkil-C18
ODS column,was used, at a flow of 1.0 ml/min. afARletector done at 230nt

MATERIALS AND METHODS
2.1. Chromatographic parameters and Apparatus:

A Waters HPLC with Auto sampler, Empower 2.0 sofydnertsil-C18 ODS column and PDA detector wasdus
in the study. Digital pH meter(POLOMAN), Electrorbalance (SARTORIOUS) used for this study.
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2.2. Drug samples:
The Daclatasvir drug used for estimation for thiglg was procured from tablet. The label claim $a@mg.

2.3. Reagents and solutions:

HPLC grade Acetonitrile HPLC grade, Methanol HPLadg and Daclatasvir drug was utilized in the stddhe
quantitative relation of 70:30%v/v was used as diltag@hase. The mobile phase was degassed inaficawater
bath for 5 minutes and filtered under vacuum fiitra.

2.4, Preparation of the Daclatasvir standard & samfe solution:
2.4.2. Mobile phase:
Acetonitrile and methanol taken in the ratio 70:30

Standard solution preparation: (Daclatasvir 6Qg/ml)

Accurately Weighed and transferred 6mg Daclatageiking Standard into a 10 ml clean dry volumefiask, add
7ml of mobile phase, sonicated for 20 minutes aa#terup to the final volume with mobile phase Acétda and
methanol(70:30).From the above stock solution, Ivas pipetted out in to a 10ml Volumetric flask dhdn make
up to the final volume with mobile phase.

2.4.4. Sample solution preparation:

Five tablets were weighed, and caluculated theageeiveight of five tablets, finely powdered thee theight
equivalent to 5 tablets was transferred into a &0 volumetric flask,80 ml of mobile phase acetdlgtrand
methanol(70:30) was added to the same. The flaskseaicated for 10min and volume was made up tortaek
with mobile phase acetonitrile and methanol(70@. above solution was filtered using whatmanXfiteom the
above solutionlml was transferred into a 10ml vatrin flask and the volume was made up to the math
mobile phase acetonitrile and methanol(70:30) tmiob6mcg/ml of Daclatasvir. The solution was sated for
10min and injected under above chromatographicitiond and peak area was measured.

Label Claim: 60mg of Daclatasvir in tablet dosage form.

3. METHOD DEVLOPMENT:
Trials were performed for the method developmedtthe best peak with least fronting factor was tbtmbe with
RT= 2.658min.

4. METHOD VALIDATION
Validation for the method was carried out as peHIQ2(R1) guidelines. The validation parameters sash
specificity, linearity, range, accuracy, precisidetection limit ,quantitation limit., system sabtlity studies’”

4.1Specificity:
Solutions of standard and sample were preparedrab@ test method are injected into chromatogagystem.

4.2Llinearity:

From the stock solution, suitable dilutions werepgared using mobile phase Acetonitrile and mett{@0d0) as
solvent at the range of 20, 30, 40, 50, 60, 701 800l) respectively. 20 amount of every dilution was injected in
to the column at a rate of 1.0ml/min. the drug witthe rinse was monitored at 230nm and also tmeesponding
recordings were recorded. From these the mean gess were calculated and a plot of concentratiorp&ak
areas. The regression of the plot was computeceast Isquare regression methodology. The sloperdactépt
worth for standardization curve was y= 31954x -3.§R2=0.999) table.1landfig.3

4.2. Accuracy:

Injected the standard solutions of Accuracy 50%09.@&nd 150% and calculated the Amount found, Amadaied
for Daclatasvir and the individual recovery and meecovery values. The % Recovery for each levelkhbe
between 98.0 to 102.0% table.2
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4.3Precision:
System precision :The standard solution was injected and measuredrteefor all injections in HPLC. The %RSD
for the area of replicate injections was found @onithin the specified limits table.4

Method precision: The sample solution was injected and measuredrtgefor all injections in HPLC. The %RSD
for the area of replicate injections was found eonithin the specified limits table.5

Intermediate precision (analyst to analyst variabiity):
The stock solution (60ppm) was prepared and injestto the system by two different analysts and ghexision
study was performed table.6

Acceptance Criteria: The % RSD should not be more than 2%

4.4Limit of detection and limit of Quantitation (LO D and LOQ):
From the linearity data the limit of detection apdantitation were calculated, using the followingniiula.

10c

_ 330 100
LoD= 22 LOQ=

o = standard deviation of the response
S = slope of the calibration curve of the analyte

4 5Robustness:
A study was conducted to determine the effect offatian in flow rate. Standard solution preparedpas the test
method was injected into the HPLC system using flatgs, 0.8ml/min,1.0ml/min arid2ml/min table.7

4.6System suitability:
A Standard solution was prepared by using Daclataswking standard as per test method and wastegefive
times into the HPLC system.

The system suitability parameters were evaluateth Standard chromatograms by calculating the % R&D five
replicate injections for Daclatasvir, retention ésnand peak areas table.9

4.7Ruggedness:
System to system variability study was conductedliffierent HPLC systems, under similar conditionglifferent
times in two different systems. Six samples wesppred and each was analyzed as per test metHedtab

5.STABILITY INDICATING ANALYTICAL METHODS

Stability Indicating Studies are quantitative amiahl procedure used to determine the amount of Abtve
Pharmaceutical Ingredients present in the deg@ugtioducts. These methods can detect the charigetime in
the chemical, physical, or microbiological propestof the drug substance and drug product, andtbatpecific so
that the contents of active ingredient, degradapooducts, and other components of interest camadoerately
measured without interference”.[6,7]

Forced degradation studies were carried out asl@idr Q1A(R2) guidelines and the parameters suchcig a
hydrolysis, alkali hydrolysis, thermal degradatioridative degradation and photolytic degradati¢gd[B0]

5.1Acid hydrolysis:

To 1l mlof stock solution Daclatasvir, 1 ml of N.HCIl was added into separate 10ml std flask arftlxked

for 30mins at 686C .The resultant solutions was diluted to obtai@u&/ml solution of Daclatasvir
respectively with mobile phase and 10 pl solutioaswinjected into the system and the chromatogram wa
recorded to assess the stability of sample table.10

5.2Alkaline hydrolysis:
To 1 ml of stock solution of Daclatasvir, 1 ml @fLtM NaOH was added into separate 10ml std flask an
refluxed for 30mins at 6 . The resultant solutions was diluted to obt@Bpg/ml solution of
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daclatasvir respectively with mobile phase and 110 splution was injected into the system and the
chromatogram was recorded to assess the stalilggrople table.10

5.3Thermal degradation:
To 1 ml of stock solution Daclatasvir was addet iseparate 10ml std flask and refluxed for 6hrsl@%
°C . The resultant solution was diluted to obtainu@Onl solution of daclatasvir respectively with rileb

phase and 10 pl solution was injected into the eystand the chromatogram was recorded to assess the
stability of sample table.10

5.40xidative degradation:

To 1 ml of stock solution Daclatasvir, 1 ml of 30%,0, was added into separate 10ml std flask and
refluxed for 30mins at 6 . The resultant solutions was diluted to obtaOu@ml solution of daclatasvir
respectively with mobile phase and 10 ul solutioaswinjected into the system and the chromatogram wa
recorded to assess the stability of sample as.fd@ble

Tablel: Linearity studies for the Daclatasvir

Concentration (ppm) | Average Area Statistical Aalysis

20 642546 Slope 31954
30 929286 y-Intercept 1625
40 1294490 Correlation Coefficient| 0.999
50 1598308

60 1942210

70 221131.

80 2554314

Table2: Accuracy studies for the Daclatasvir

Concentration | Amount added A(n; grl::;t(f:_u;)d % Recovery Statistical Analysis
0 i -
% of spiked level (ppm) 1 2 1 2 3 Mean| % RSD
50% 20 20.04] 1997 20.0p 100.22 100j02 104.14 00.0 0.18
100% 40 40.01] 40.0% 39.98 99.85 10014 99/96  100.040.091
150% 60 60.08) 59.97 59.98 100.]11 99.96 99/98  100.020.09

Table 3: Assay studies for the Daclatasvir

SNO chmtljl?]tion Label claim ,\Pﬂzgﬁfgg %As;‘egé/lean RO/SOD
aclahep (mg) (n=5) (n=5)
1 Sample 60 671154.8+3434.( 100.54+0.9 0.97
2 Standard 640347+ 6710.04 100.18+0.95 0195
Table4:System precision studies for the Daclatasvir
I . Statistical
S.no | Injection | Peak Areas of Daclatasvir Analysis
1 1 674753 Mean | 678433.8
2 2 67426 SD 6031.13!
3 3 67529¢ % RSD | 0.88897!
4 4 679221
5 5 688636

Table5: Method precision studies for the Daclatasvi

S:no Injection | Peak Areas of Daclatasvir Statlstlc_al
Analysis
1 1 63349! Mean | 63800:
2 2 63599: SD 5988.8°
3 3 639828 % RSD | 0.9356
4 4 639098
5 5 648289
6 6 631322
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Table6: Intermediate precision studies (Analyst 1and (Analyst 2) for Daclatasvir

Peak Areas of | Peak Areas of
S.no Injection Daclatasvir Daclatasvir
(Analyst 1) (Analyst 2)
1 1 634950 635291
2 2 635120 634282
3 3 638052 639294
4 4 647289 644147
5 5 635822 634024
6 6 636942 638692
Statistical | Mean peak area 638029 637621
Analysis Mean 637825.4
SD 4115.2
%RSD 0.645 |

Limit of detection and limit of Quantitation (LOD a nd LOQ):
From the linearity plot the LOD and LOQ are calteth

LOD = 0.71pg/mi
LOQ= 2.16ug/ml

Table7: Robustness studies for the Daclatasvir

S.no Flow 0.8ml Flow 1.0ml Flow 1.2ml
Std area Tailing factor Std area Tailing Std area Tailing
Factor Factor
1 620286 1.322089 621322 1.604878| 602077 1.28573
2 61928: 1.33192! 61179: 1.58435: 60185¢ 1.31938!
3 621337 1.296438 622360 1.543805| 602403 1.292(
4 620456 1.315454 611696 1.568590 603421 1.3044
5 620765 1.326551 613147 1.559986| 602465 1.29446
Avg 623360 1.31849 616063.4 1.572323 602444 1.2991
Flow rate between 0.8ml/min and 1.0ml/min  Floveragtween1.0ml/min and 1.2 ml/min
Mean 4255.216 607806
S.D 618244.3 8015.846
%RSD 0.6882 1.3188

Table8: System to system variability (sample) studs for the Daclatasvir

Peak Area of | Peak area of

S.no Injection Daclatasvir | Daclatasvir

System-1 System-2

1 1 638529 635442

2 2 635662 632986

3 3 632448 633562

4 4 645629 639280

5 5 639219 638694

6 6 638620 633282

Mean peak area 638351.2 635541
Statistical Mean 636946.1
Analysis SD 3802.78

% RSI 0.59i |

Table9: System Suitability studies for the Daclatasr

Injection RT Peak Area | USP Plate count| USP Tailing
1 2.654 674753 10953.60 1.153
2 2.650 674261 10951.01 1.155
3 2.653 675298 10003.27 1.157
4 2.653 679221 10986.90 1.159
5 2.655 688636 10946.87 1.152
Mean 2.65327 678433.8 10768.34 1.155
SD 0.001817| 6031.135
% RSD 0.05221 0.888979
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Tablel0: Forced Degradation for the Daclatasvir

Mode of Degradation Condition Peak Area| % Degradation as compared with Control
Control sample No treatment| 634360 -
Acid 0.1 M HCI 457153 27.93
Base 0.1 M NaOH 432155 31.87
Thermal 105°C 423846 33.18
Oxidative 30% HO, 444404 29.94
D w
1 - ” N
\ Ne” N : N 0/7_ \
' J 4 HN —¢
. o
Figl: Structure of Daclatasvir
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Fig2: Method Development Chromatogram
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Fig3: Linearity graph

RESULTS AND DISCUSSION

A simple, fast and precise methodology has beerldpgd and valid for the drug Daclatasvir. Theneation was
carried out with a mix of Acetonitrile and methamdgthin the quantitative relation of 70:30%v/v. westudied by
creating recurrent tablets of the samples wererdted. The retention time was 2.658min. The stedidation
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curve was linear over the concentration range e8@fpm. The LOD and LOQ values were found to bé @g/mi
and 2.16pg/ml. Stress degradation studies werblestad for Daclatasvir by subjecting it to acidsk, oxidation,
and thermal stress. The stress samples were assagedesults shown were within the range when coetpa
against a reference standard. The high share ofeeg and low share constant of variance make therguality of
the strategy. Therefore it had been all over that RP-HPLC methodology developed was consideralityfer
routine analysis.

CONCLUSION

The developed RP-HPLC method for the estimatioBaxdlatasvir in bulk and formulation was found tosi@ple,
precise, accurate and reproducible. The developstiaod was validated as per the ICH guidelines aedrésults
obtained were well within the limits. The Statisfi@nalysis of the developed method confirms mihideiation
and all the validation parameter was well withie #pecified range. Hence the proposed method candeessfully
applied for analysis of Daclatasvir in bulk andnfiedation. Forced degradation studies of daclataaviulk shown
that the drug was mostly degraded in thermal mediampared to the other stress conditions.
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