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ABSTRACT

A simple, precise, accurate and validated ultra performance liquid chromatography (UPLC) method has been
developed for the estimation of Aprepitant and its impurities in capsule dosage form. The quantification was carried
out using HSS C18 column, 100 x 2.1mm, 1.8x and the mobile phase used was a mixture 0.01M Potassium di
hydrogen phosphate and Acetonitrile (50:50 v/v) at a flow rate of 0.5 mL min-1. The detection wavelength was 210
nm at ambient temperature. The total run time was found to be 6 min. The method is linear with R? values more than
0.999. The results obtained showed a good agreement with the stated content. Recovery values for Aprepitant and
its impurities were 90% to 110%. The proposed method is reliable, rapid, precise, accurate and selective. The
method was shown equivalency with the USP Method (Pending monograph, correspondence Number C89258); it
can be used for regular analysis of Aprepitant in capsule dosage form.
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INTRODUCTION

Aprepitant (APT) is a substance P (SP) /neurokini(NK1) receptor antagonist and chemically describe 5-
[[(2R,3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)pherjgthoxy]-3-(4-fluorophenyl)-4-morpholinyljmethyl];2dihydro-
3H-1,2,4-triazol-3-one(fig.1). It is a white to effite crystalline solid, with a molecular weight $34.43 and
empirical formula of GH,;F-N,O;. APT is a selective high affinity antagonist ofnan substance P/neurokinin 1
(NK1) receptors and it has little or no affinityrfeerotonin (5-HT3), dopamine, and corticostereickptors. A large
number of drugs are available for prevention of ROWN], of which 5-HT3 receptor antagonists have ugged an
important position because of their better efficaog side effect profile with a disadvantage thairévents only
acute emesis. A newer class of drugs namely nenirokéceptor antagonists provides an additionabathge of
preventing both acute and delayed emesis. Varid{k fdceptor antagonists studied include APT, GR1Za5 CP-
122721 and CJ-11974, of which APT has been apprdeedPONV and treatment of nausea in cancer
chemotherapy. APT has been shown in animal modelshibit emesis induced by cytotoxic chemotheraipgeu
agents, such as cisplatin, via central actionsm&hiand human Positron Emission Tomography (PHEIgiss with
APT have shown that it crosses the blood brainidraand occupies brain NK1 receptors [2] and alsmased that
APT augments the antiemetic activity of the 5-HT&aptor antagonist ondansetron and the corticadtero
dexamethasone and inhibits both the acute and etklplfiases of cisplatin-induced emesis. It has beeently
demonstrated that substance P (SP) and neuroliniNK1) receptor antagonists induce cell prolifenatand cell
inhibition in human melanoma cells. Literature savireveals that very few analytical methods has les¢ablished
for the estimation of APT in human plasma [3] argdireation of its metabolites in human plasma [4RLE
chromatographic reactor approach for investigatimg hydrolytic stability of a pharmaceutical compdu[5],
estimation of APT in rhesus macaque plasma [6]attarization and quantitation of APT drug substance
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polymorphs by attenuated total reflectance Foutienmsform infrared spectroscopy [7], stability oh a
extemporaneous oral liquid APT formulation [8] iesttion of APT capsules by RP-HPLC [9-12],estimatiof
capsule by UPLC[13],other anti emetic agents ediima were reported[14-16]. The stability of a deudpstance or
drug product is defined as its capacity to remaithiw established specifications, i.e. to maintds identity,
strength, quality, and purity until the retest apiey date [17].Stability testing of an active stdygce or finished
product provides evidence of how the quality ofagdsubstance or drug product varies with time uadeariety of
environmental conditions, for example temperatheenidity, and light. Knowledge from stability stediis used in
the development of manufacturing processes, setectif proper packaging and storage conditions, and
determination of product shelf-life [18]. Only oneethod was reported for the determination of APPpresence of
its degradation products in oral liquid formulatiom the literature. But there was no UPLC methodorted
stability-indicating analytical method for analy®BAPT in the presence of its degradation prodacis impurities
in bulk and pharmaceutical dosage forms. The obgdf this work was to develop a new, simple, eguit, rapid,
precise, and accurate stability-indicating UPLC modtfor quantitative analysis of APT, and to valedthe method
in accordance with ICH guidelines [19].

MATERIALSAND METHODS

3.1 Chemicals:

Samples of Apripitant and its related impuritiesrevebtained sample from MSN Laboratories (Hyderalbadia)
(Figure 1). Commercially available 125 mg of Aptamit Capsules (Emend®) were purchased from Koreakeh
HPLC grades Acetonitrile, Tri ethyl amine, analg@liceagent grade Potassium di hydrogen phosphateho
phosphoric acid were purchased from Merck.

Apripitant: 5-[[(2R,3S)-2-[(1  R)-1-[3,S-Bis(trifluoromethyljenyl]  ethoxy]-3-(4-fluorophenyl  )-4-
morpholinyllmethyl]-l ,2dihydro-3 H-1 ,2,4-triazd-one,Molecular formulaeggH,1,F,N4, Oz With molecular
weight of 534.43, CAS No: 170729-80-3.

Morpholine impurity(Impurity-1): 2-(R)-(1(R)-(3,5,-Bis( Triflouro methyl )Phenydxy )3-(S)-(4-Flouro)
phenyl morpholine,Mol.Formulae;&1,.FNOg Molecular weight:527.39.It is one of the startingterial used for
the preparation of apripitant.

Ester impurity(Impurity-2): 2-(R)-(1(R)-(3,5,-Bis ( Triflouro methyl )Phenghoxy )3-(S)- (4-Flouro) phenyl -
4-(2-(N-Methyl carboxy acetamidrzino) morpholinepMrormulae:C24H25F7N404.Molecular weight: 566.4i8.1
intermediate for the preparation of apripitant.

Diasteriomer impurity(Impurity-3): 5-[[(2R,3R)-2-[(1(R)-1-[3,5,-Bis(Triflouro methy®henyl]Ethoxy ]3--(4-
Flouro phenyl) - 4-morphonilyllmethyl]-1,2-Dihydr®H-1,2,4, Triazole-3-one,Molecular formulae:
Mol.Formulae:GsH,;FN4O3.Molecular weight:534.43.

It is a chiral impurity of apripitant.

Other isomer (Impurity-4): 5-[[(2S, 3R)-2-[(1S)-1-[3, 5,-Bis (Triflouro methylPhenyl] Ethoxy] 3-(4-Flouro
phenyl) - 4-morphonilyl] methyl]-1, 2-Dihydro-3H-1, 2, 4, Triazole-3-one.Molecular Formulae:
CasH,1F/N4,O3.Molecular weight: 534.43. It is a chiral impyraf apripitant.It is not detected in API. It isantified
with normal phase Liquid chromatography, whichiféedent method from the proposed UPLC Method.

3.2 Equipments:

The Acquity UPLC system with Empower software uded method development, forced degradation studies
(Waters Corporation, MA, and USA). The output sigmas monitored and processed using Empower satwar
Pentium computer (Digital equipment Co). Water bequipped with temperature controller was usedatoycout
degradation studies for all solution. Photo stap#tudies were carried out in a photo stabilitariver (Newtronic,
Mumbai, India). Thermal stability studies were penfied in a dry air oven (Biotechnics Mumbai, India)

3.3 Chromatographic conditions:

The chromatographic column used was Acquity UPLCSHEL8 column (100 x 2.1) mm with 1um particles.
Buffer consists of a mixture of 1.36 Grams of Psita® di hydrogen phosphate and 2 mL of Tri ethyirepH
adjusted to 2.0 using diluted phosphoric acid. tobile phase consists of buffer and acetonitrilé:atratio. The
flow rate of the mobile phase was 0.5 mL-min—1. @ble@mn temperature was maintained at 45°C andéhection
was monitored at a wavelength of 210 nm. The igactolume was 24 . Acetonitrile and buffer mixed in 90:10
ratio was used as diluent. The concentration i9I#8n for impurities and 125 ppm for assay.
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3.4. Preparation of Solutions

3.4.1. Preparation of Standard Solutions

A stock solution of Apripitant (2.5 mg-mL-1) wasepared by dissolving appropriate amount in theeditu
Working solutions were prepared from above stodltem for related substances and stock solutiommpfurities
(mixture of imp-1, imp-2 imp-3 and imp-4) at a centration of 125ug-mL-1 was also prepared in diluent. For
assay 125 ppm conc. was prepared.

3.4.2. Preparation of Sample Solutions

Emend capsules contain 125 mg of Apripitant. Thactive ingredients present in Multag® were Sucrose,
microcrystalline cellulose, hydroxyl propyl cellgi®, and sodium lauryl sulphate and gelatine. Twétend
capsule were emptied and the contents transfemtedhie paper and the average weight was calcul@itezipellets
were powdered in a mortar and a sample of the ppeaigivalent to 125 mg of the active pharmaceutingiedient
(Apripitant) was transferred to 50 mL volumetriagk. Approximately 40 mL diluent was added andfthgk was
placed on rotatory shaker for 10 min and sonic&e®0 min to dissolve the material completely. Hodution was
then diluted to 50 mL and centrifuged at 3000 rpm1f0 min. The supernatant was collected and éittehrough a
0.45 um pore size Syringe filter. The filtrate was usedsample solution for impurities, the above solutan
dilution of 5 mL to 50 mL used for assay.

3.5. Specificity

Specificity is the ability of the method to meastine analyte response in the presence of its patemtpurities.
Stress testing of the drug substance can helpetttifgt the likely degradation products, which canturn help to
establish the degradation pathways and the intrisisibility of the molecule and validate the siapiindicating
power of the analytical procedures used.

The specificity of the Apripitant in the presendeits impurities namely imp-1, imp-2, imp-3, andgdadation
products was determined by developed UPLC methadceld degradation studies were also performed on
Apripitant to provide an indication of the stahjlihdicating property and specificity of the propdsmethod [14-
16]. The stress conditions employed for degradattady includes light (carried out as per ICH Qlat (60°C),
acid hydrolysis (1 N HCI), base hydrolysis (1 N Nd&Gnd oxidation (10% H202). For heat study pesas 1 day
and for light studies, study period was to illuntsngéhe sample for 1.2 million Lux hours, where asdcid, base
and peroxide hydrolysis the test period was 24 dakPourity of stressed samples of Apripitant wasckbd by
using Photo diode array detector of Waters CorpmraMA, and USA.

3.6. Analytical Method Validation
The developed chromatographic method was validatelihearity, precision, accuracy, sensitivitybrstness and
Solution stability.

3.6.1. Precision

The precision of the related substance method Wweasked by injecting six individual preparationsl@bs ppm for
assay and (250 mg-mL-1) Apripitant spiked with 1&éheimp-1, imp-2, and imp-3 for impurities. The %R &rea
of Apripitant peak in assay and each imp-1, impas&] imp-3 was calculated. Precision study was @étermined
by performing the same procedures on a differept(iddraday precision).

The intermediate precision (ruggedness) of the atkthias also evaluated using different analystedifiit column
and different instrument in the same laboratory.

3.6.2. Sensitivity

Sensitivity was determined for impurities method éstablishing the Limit of detection (LOD) and Linof
guantitation (LOQ) for imp-1, imp-2, and imp-3 @&stited By using the linearity slope calculationsngb-1, imp-2,
and imp-3.

3.6.3. Linearity and Range

A linearity test solution for related substance moet was prepared by diluting the impurity stockusoh to the

required concentrations. The solutions were prepatesix concentration levels. From 10% to 150%irgpurities

and 50% to 150 % for Assay of the permitted maxintewel of the impurity and Apripitant was subjectedinear

regression analysis with the least square methalibr@tion equation obtained from regression ansiyss used to
calculate the corresponding predicted responsesrdsgiduals and sum of the residual squares wéselaid from

the corresponding predicted responses.

Upper and lower levels of range were also estaddish
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3.6.4. Accuracy

The accuracy of the related substance method wadsated in triplicate sample preparations at 10%20% of the
analyte concentration (5 ppm) for impurities and@® 200% for assay. The percentage of recoveoiearp-1,
imp-2, imp-3and imp-4 and Apripitant were calcuthte

3.6.5. Robustness

To determine the robustness of the developed metqukrimental conditions were deliberately changed the
resolution Rs) between Apripitant imp-1, imp-2, imp-3, imp-3 weevaluated. The flow rate of the mobile phase
was 0.5 mL-min-1. To study the effect of flow ratethe developed method, 0.05 units of flow wasged {.e.
0.45 and 0.55 mL-min-1). The effect of column terapee on the developed method was studied at 3&f{tC
45°C instead of 40°C. The effect of % Acetonitrile resolution of impurities was studied by varyitisfo (i.e.
buffer % altered from 50% to 45% and 55%). In th@ove varied conditions, the components of tlobile phase
were held constant.

3.6.6. Solution Stability and M obile Phase Stability
The solution stability of Apripitant and its reldtenpurities were carried out by leaving both sgilsample solution
in tightly capped volumetric flask at room temparatfor 48 h.

Mobile phase stability was also carried out fordBy injecting the freshly prepared sample solja@t 24 hrs and
48 Hrs. Content of imp-1, imp-2, imp-3, and imp#AdaApripitant was checked in the test solutions bNMophase
prepared was kept constant during the study period.

RESULTSAND DISCUSSION

4.1. Method Development and Optimization

The UPLC method carried out in this study aimedieteloping chromatographic system capable of ejusind
resolving Apripitant from its process related imjpas and degradation products that comply with ¢gemeral
requirements for system suitability. Initial trialeere done with 0.01M KHPO, Buffer concentration at flow rate
0.5 mL-min-1. Longer retention times and poor pa@pe of Apripitant was problem with the above médth

Different columns such as BEH C18 and differentfdémsf such as potassium di hydrogen phosphateydrdlacetic
acid were also tried with different isocratic anddjent methods to achieve the best chromatogragaparation.
But long retention times and poor peak shapes w#faunavoidable. With 0.1% trifluoro acetic acidypurity-3

and Main peak are co-eluting and long retentioresirare seen. Studied the separation and peak bipageying

pH from 2.5 to 7.0 with phosphate buffer, and obsérthat, as the pH is increasing towards 7.0, pewdre
strongly retaining. Also at higher pH, Apripitamidaimpurity-3 are co eluting. Added tri ethyl amiteethe mobile
phase to study the separation on a HSS,C18 colti2u® @H. The peak shapes significantly improved albtained
better separations and peak shapes with 1:1 BaffdrAcetonitrile. The % of Acetonitrile played ayk®le in the
retention times and resolution between impurities.

After many logical trials, chromatographic conditiavas established such that which could be suitéiie
separation of drug degradation products and thmegvk impurities.

Using the optimized conditions, Apripitant and Ksown impurities were well separated with a resotu of
greater than 2. The Chromatogram was given in dityur
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Figure 1: Impurity mixture chromatogram
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Figure2: Blank chromatogram
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Figure 3: Placebo chromatogram

4.2. Results of Forced Degradation Studies
The forced degradations and the % degradation®aakl purities are given in Table

Table:1 forced degradation conditions and results

_ l.Congitions %Degradation  Peak purity
?&ligfggeg?ggnms 0.18% Passed
?Ssﬁa%?ﬂg,g%q’?lgz Hrs 0.03% Passed
10%50°C Zhtirs 095% | Passed
i’.hzortr?i ﬁfﬁﬁ’ TS)? m rse200w|  0:0% Passed
gg?énjgl lcjﬁgradation 0.0% bassed
\Tv)g[e?!yssésf’c,zmrs 0.0% Passed

o.zo
.15
N
o
0
{ o.10 % |
o.05—]
o.00 )\ /+\
©.00 1.00 2.00 3.00 .00 5.00 .00

Minutes

Figure4: Acid degraded sample.
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6.00
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Figure5: Base degraded sample.
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Figure 6: Peroxide degraded sample.

6.00
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Figure 7: Water degraded sample.
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Figure 8: Light degraded sample.

Minutes

4.3. Method Validation

4.3.1. Precision

The %RSD of Impurities in precision study was imput(1.75), Impurity-2(2.29), Impurity-3(2.11) agpripitant
(0.59) respectively.
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In intermediate precision study was Impurity-1(3,9mpurity-2(2.83), Impurity-3(3.51) and Apripitafl.21), in
related substance method precision study weremH) and in assay below 2.0and, confirming thedgmrecision
of the developed analytical method.

4.3.2. Sensitivity
The limit of detection and limit of quantificatiomp-1, imp-2, and imp-3 were listed in below taBl€The precision
at LOQ concentration for imp-1, imp-2, and imp-3ravbelow 5%.

Table:2: LOD and LOQ Valuesof impurities

Impurity Name LOD (ppm)| LOQ (ppm
1.Impurity-1 (Morpholine) 0.02 0.05
2.Impurity-2(Ester) 0.17 0.51
3.Impurity-3 (Diasteriomer), 0.09 0.28

4.3.3. Linearity and Range
Linear calibration plot for related substance mdth@s obtained over the calibration ranges tested,OQ to 10
% to 400 %. The correlation coefficient obtainedswgeeater than 0.999 for all impurities. The regiven in table.

Table 3: Linearity concentrationsand R ?Values

Impurity Name Conc. (ppm) ‘Ralue
1.Morpholine impurity(Imp-01) 0.2t05.5 0.9998
2.Ester impurity(Imp-02) 0.2t05.5 0.9998
3.Diasteriomer(Impurity-03) 0.2t05.5 0.999p
4.Apripitant 50to 150 0.9999

The range of the method was found from 10% to 2@d%he 2.7 ppm for impurities and 50 to 150 foraass
method.

4.3.4. Accuracy
The percentage recovery of imp-1, imp-2, imp-3, Apdpitant in Formulation mentioned in the belaable (4-5).

Table4: Morpholine, Ester imp. Recovery. Table5: Diasteriomer, Apripitant recovery.
Impurity %lLevel | %Recovery Impurity %Level | %Recovery
10 96.8 10 08.2
28 19022-61 20 1013
Morpholine impurity —g- 106.6 Diasteriomer Impurity gg 1909?.’,'51
100 107.5 100 997
120 109.3 200 105.2
10 97.2 25 991
20 90.6 50 98.6
. . 50 108.5
Ester impurity T 75 99.0
80 101.5 Apripitant in assay 100 100.2
100 108.9 150 101.6
120 109.5 200 994

4.3.5. Robustness

Close observation of analysis results for delitdyachanged chromatographic conditions (flow ratelumn
temperature) revealed that the resolution betwéesely eluting impurity, namely imp-3 was alway®ater than
2.0, illustrating the robustness of the impuritythoel and the area %RSD was less than 2.0

3.6. Solution Stability and M obile Phase Stability

No significant changes were observed in the cordémnp-1, imp-2, imp-3, and imp-4 during solu-rigtability
and mobile phase stability experiments. The satusi@bility and mobile phase stability experimetdsa confirms
that sample solutions were stable up to the stedipg of 48 h.

The values are given in table.
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Table6: Solution stability data.

Impurity Morpholine | Ester] Diasteriomdr  Apripitaft
Initial 0.30 0.24 0.88 99.9
48 Hrs 0.31 0.24 0.88 99.8
%Difference 0.01 0.00 0.00 0.1

3.7 Equivalency with the USP M ethod:
The developed UPLC method (Pending monograph Diéfsued for public comment, SM3:E.Goni berg,
correspondence Number C89258) is tested for eqrieglwith the available USP Pending monograph.

The equivalency was shown in below table.

System suitability results:

Table7:
S.No | Method Parameter Criteria Uszgﬁ?od Proposed Method
1 Assay Tailing factor Not more than 2|0 1.23 1.18
2 Assay Standard %RSD Not more than 1.0 0.42 0.31
3 Impurities | Tailing factor for APT- Peak Not mdhan 2.0 1.54 1.25
4 Impurities | Resolution between APT and DiasteriomeNot Less than 2.0 2.59 2.8

API Batch analysis Results (B.NO:APm0031010)

Table8:
S.No Method Criteria Usggﬁrod Proposed M ethod
1 Assay 98.0-102.0% 100.1 100.3
2 Impurities
3 Maximum individual impurity| Not more than 0.15% .08 0.03
4 Total impurity Not more than 0.39 0.08 0.08
Emend Batch analysis Results (B.No:R2822)
Table9
S.No Method Criteria USEgﬁTFOd Proposed M ethod
1 Assay 98.0-102.0% 100.1 100.3
2 Impurities
3 Maximum individual impurity| Not more than 0.15% .08 0.03
4 Total impurity Not more than 0.39 0.08 0.08

CONCLUSION

The UPLC method developed for quantitative deteatidm of apripitant and its impurities in both bukugs and
pharmaceutical dosage forms are precise, accuratespecific. The method was completely validatedwshg
satisfactory data for all the method validationgmaeters tested. The developed method is equivargp method
and stability indicating It can be used for thetio& analysis of production samples and also tekliee stability of
Apripitant samples.

Acknowledgements
The authors wish to thank the management of Daeg@biarmaceuticals India Private limited for supimortthis
work.

REFERENCES

[1]. Sorbera LA, Castaner J, Bayes M, Silvestierdigs of the Future, 2002,27(3),211-215

[2] Mats B, Richard J H, Donald Burnsb H, MichadlR David S, Scott A R, Kevin J P, Mattias O, GunAar
Bengt L, Olli E, Mika S, Olof S, AnupK M, Marvin C, Wendy P B, Thomas E B, Cynthia G, Jari@. Psych,
2004, 55(10), 1007-1012.

[3] Constanzer ML, Chavez-Eng CM, Dru J, Kline WHaviatuszewski BK,chromatography B analyt technology
bio med life sci, 2004,807 (2),243-250.

[4] Chavez-Eng CM, Constanzer ML and Matuszewskj BRharm. Biomed. Anal, 2004,35,1213-1229.

[5]. Peter JS, Ahmed A and Yan WLRPharm.Biomed.Anal,2006, 41 (3),883-890.

287
Scholars Research Library



Srihari Molleti et al Arch. Appl. Sci. Res., 2013, 5 (1):280-288

[6]. Di Wu, Dustin JP, Xianguo Z, Steven D and Jeffr&JSPharm.Biomed.Anal,2009,49 (3),739-745.

[7]- Roy H, George X, Yadan W, Louis C, Tao W,Rdbdr and Anant VVAnal.Chem, 2003,75 (3),605-61.

[8]. Lee Dupuis L, Karen Linger tat W and Scott ESup. Car. Can, 2009, 17,701-706.

[9]. Kiran Kumar V, Appala Raju N, Begum SH, SeshaBao JVLN and Satyanarayana Research J. Pharm.
and Tech, 2009, 2(2), 412-414.

[10]Sreekanth Nama, Bahlul Z.Awen, Babu Rao Chardukkanti Khagga,Recent Research in Science and
Technology, 2011, 3(1):,16-24.

[11]K. Krishna Mohan, V. Siddiah, T.Santosh Kum&,S. Moses,International Journal of Chemical And
Pharmaceutical Research, 2012, 1(5),106-115.

[12] Ashok S, Raghunadhababu CV, Varma MS and Bealasy G,Journal of Liquid Chromatography & Related
Technologies, 35 (5),2012, 677.

[13] Divya G Panicker, Rajasekaran Prasanna, Ramalifggaichelvi, and Ekambaram Jayachandimuynal of
Pharmacy Research, 2012,5(10),4998-5000.

[14] Kabeer A. Shaikh, Sachin D. Pafiler Pharmacia Lettre, 2010, 2(4),355-364

[15] Shubhangi M. Pawar, Jitendra D. Fegade anédRa)y. ChaudharDer Pharmacia Lettre, 2010, 2(5): 229-
236.

[16] G. Srinivasa Raol, A. B. N. Nagewara Rao, @GhiRi Reddy, MD. Abdul Shoeb, Ojeyemi M. Olabamiwol
and J. V. L. N. Seshagiri Raber Pharmacia Lettre, 2012, 4 (6):1712-1720.

[17]. FDA, Guidance for Industry: Impurities in OQyuProduct, Draft Guidance, Centre for Drug Evaluatand
Research (CDER),998.

[18] International Conference on Harmonization, IQH A (R2); Stability Testing of New Drug Substas@nd
Products2003.

[19] ICH, Q2 (R1), Harmonised Tripartite Guidelinéalidation of Analytical Procedures: Text And Metiology,
International Conference on Harmonization ICH, Gen2005.

288
Scholars Research Library



