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ABSTRACT

The Present work was to develop a simple, fasyrate, precise, reproducible, Reverse Phase HigtioRmance
Liquid Chromatographic Method for simultaneous restiion for Zidovudine and Efavirenz in pharmacealtic
dosage forms. Chromatographic separation was daiegusymmetry £g column having dimension of 150x4.6mm,
having particle size of 5 um, with mobile phaseststimg of Phosphate buffer (KPIO, and K,HPO,) pH 3.5. pH
adjusted to 3.5 with orthophosphoric acid and metia (70:30 %v/v), flow rate was adjusted to 1.0mih and
detection wavelength at 260nm. The retention ti(RI9 of Zidovudine and Efavirenz was found to B&2.and
3.762mins. The proposed method has been validategicEuracy, precision, linearity, robustness amohge was
within the acceptable limit according to ICH guinhels. Linearity for Zidovudine and Efavirenz wasrfd in range
of 20ppm-100ppm.The correlation coefficient wasiébto be 0.999 and 0.998£0.999%) ,intermediate precision
was found to be 1.3 for Zidovudine and 0.4 for Eéz. The repeatability studies were recover &0 for
Zidovudine and Efavirenz, then %recoveries for Zidgbne 98.4% and Efavirenz 99.0%, The method wasdfto
be robust even by change in the mobile phase ¥1l@#%ia less flow condition. The developed method lean
successfully employed for the routine analysisiddvudine and Efavirenz in pharmaceutical dosagmo
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INTRODUCTION

Zidovudine is a 1-[(2R,4S,5S)-4-Azido-5-(hydroxyimg)oxolan-2-yl]-5- methylpyrimidine-2,4-dione. lis an
antiretroviral drug. Mainly used for human immuno (HIV) infections. Zidovudine is nucleoside rese
transcriptase inhibitor (NRTI) with activity agatrisuman immunodeficiency virus type 1(HIV-1). Zidaline is
phosphorylated to active metabolites that competerporation to viral DNA.
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Figure 1: Structureof zidovudine

Efavirenz is a(4s)-6-chloro-4-(2-cyclopropylethyngh(trifluoromethyl)2,4- dihydro-1H-3-1-benzoxaz2ione.
Efavirenz is a oral nucleoside reverse transcrgpialsibitor NRTI) it is a synthetic purine derivagi Efavirenz was
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originally approved for the HIV infections efavieinhibits the activity of viral RNA-directed DNAgbymerase
antiviral activity of efavirenz dependent on inttalar conversion to active triphosphorylated forfihe rate of
efavirenz phosphorylation varies, depending ontgpk. Inter cellular enzymes subsequently elingindity particle
that previously have been uncoated and left unptededuring entry into the host cell.

Figure 2: Structure of Efavirenz

MATERIALSAND METHODS

Apparatus

The liquid chromatographic system of waters (Indiahtaining quaternary gradierqump, variable wavelength
programmable PDA detector, and auto sampler withullOfixed loop was used. Fornalysis a symmetryg
column with 150 x4 mm i.d. and fum particle size was used as stationary phase

Reagentsand M aterials
Pharmaceutical grade Zidovudine and Efavirenz wguesued as a gift sample from Limited, India. All
chemicals and solvents of HPLC grade and were psezhfrom SD- Fine Chemicals. Hyderabad,

Preparation of M obile Phase and Stock Solution

Mobile phase was prepared by accurately weighifgriis of potassium Di hydrogen orthophosphate & 100ml
beaker dissolved & diluted to 100ml with HPLC watAdjust R, 3.5 with orthophoshoric acid. Mix a mixture of
above 300ml (30%) and 700 ml of methanol (70%) &atewith ultrasonic water bath for 5 min. Filterathgh 0.45
u filter under vacuum filtration.

Stock solutions were prepared by accurately wegti@ mg of ZDV and 10 mg of EFV and transferringtum
separate 10 mL volumetric flasks containing 7 mlLnudbile phase. The flasks were sonicated for 1Qutesito
dissolve the solids. Further pipette out 0.6ml frilve above stock solution in to a 10 ml volumetiask and dilute

up to the mark with diluent Volumes were made uth®mark with mobile phase, which gave 100 pg/md 400
ng/mL of the ZDV and EFV respectively. A figure 3 and dpresent the typical chromatogram of standard
Zidovudine andE favirenz respectively.
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Figure 3: HPL C chromatogram of standar d zidovudine
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Figure 4: HPL C chromatogram of standard Efavirenz

Chromatographic Conditions

The symmetry C18 column (150 x 4.6 mm) equilibratéh mobile phase Methanol: phosphate buffer: {R&,
and KHPQy) (70:30 v/v), pH 3.5 adjusted with orthophospbatid was used. The flow rate was maintainedGat 1.
mL/min, eluents were monitored with PDA detector280 nm, and the monitored injection volume was 20u
Total run time was kept for 6 min.

Method Validation
The method was validated for accuracy, precisi@msisivity, recovery, linearity and robustness. Thethod
validation was performed as per ICH guidelines.

Linearity

Appropriate aliquots of the standard stock soliohZDV and EFV were pipette out and transferied series of
10 mL volumetric flasks respectively. The volumeswaade up to the mark with mobile phase to obtairking
standard solutions of ZDV and EFV of concentrati@g@ppm to 100ppm. The calibration curves were founbe
linear and in adherence to Beer's law over the entration range of 20-100 pg/mL for ZDV and 10-1G#mL for
EFV. The solutions were injected using a 20 pLdixeop system,and chromatograms were recordedbi@tbin
curves were constructed by plotting peak area Mscewatrations of the drug and regression equatioese w
computed for ZDV and EFV.

The standard calibration tables and graphs for ZD¥ EFV are shown in Table No. 1 and 2, Figure Nand 6
respectively.
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Figure5: Calibration curvefor ZDV
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Figure6: Calibration curvefor EFV

Table1: Calibration tablefor ZDV

S.NO | CONCENTRATION | AREA
1. 20 800199
2. 40 1589391
3. 60 2264300
4. 80 3071625
5. 100 3894075
Y-Intercept 77325
Correlation coefficient 0.999

Table 2: Calibration tablefor EFV

SNO | CONCENTRATION | AREA
1. 20 800199
2. 40 1589391
3. 60 2264300
4, 80 3071625
5. 100 3894075
Y-Intercept 34682
Correlation coefficient 0.999

Precision

The repeatability studies were carried out by ediing response of ZDV (10 mg/mL) and EFV (10 mg/rfikge
times and results were reported in terms of retasitandard deviation. The intraday and interdagipien studies
(intermediate precision) were carried out by edtiingathe corresponding responses injecting 6 tioreshe same
day and Different concentrations and the result®weported in terms of relative standard deviation

Accuracy

Accuracy was performed by recovery studies. Thevexy studies were carried out at three concentragvel
50%, 100%, 150% by standard addition method. Thieegp¢age recovery and standard deviation were leadzl
and reported in table No. 3.

Sensitivity
The sensitivity of measurement for ZDV and EFV weatimated in terms of the limit of quantitation QP The

smallest amounts detected under the chromatogragriditions used were estimated in terms of thet liwh
detection (LOD). LOQ and LOD were calculated by akthe equations

L=

LOD = 3.3){;

LOQ=10X =
5

Whereo is the standard deviation of the peak areas ofithgs, taken as a measure of noise, and S iddpe sf
the corresponding calibration curve.
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Robustness

Robustness of the method was studied by delibgratknging the experimental conditions like flowtera
temperature and percentage of mobile phase rdti® sfudy was carried out by changing £10% of théitaghase
ratio and 0.18mL/min to 1.2ml/min of flow rate.

System Suitability

A system suitability test was an integral parthef method development to verify that the systeadexjuate for the
analysis of ZDV and EFV to be performed. Systenaility test of the chromatography system was qrenéd
before each validation run. Five replicate injectioof a system suitability standard and one irgactf a check
standard were made. Area, retention time (Rt)intpifactor, asymmetry factor, and theoretical @dtm the five
suitability injections were determined.

RESULTSAND DISCUSSION

Optimization of Mobile Phase

Optimization of mobile phase was performed basedresolution of the drugs and, asymmetric factord an
theoretical plates obtained for ZDV and EFV. Thebiteophase consisting methanol: phosphate bufferder to
find the optimum conditions for the separation &@\Zand EFV. After several trials, mobile phase odthanol
phosphate buffer: (KEPO,and KHPQ,) (70:30 v/v), pH 3.5 adjusted with orthophosphaiid was used selected
which gave sharp, well-resolved peaks for ZDV akd/ EFigure 3,4).

The retention times (RT) of zidovudine and efavireamas found to be 2.463 and 3.762mins respectivitheg
theoretical plates were found to be 5404.6, 734A4tailing factor 1.2 and 1.1 mins respectively.

M ethod Validation

The calibration curve for ZDV was found to be lin@athe range of 20-100u g/mL with a correlatiaefficient of
0.999. The calibration curve for EFV was found ® Imear in the range of 20-100p g/mL with a cartieh
coefficient of 0.999. Instrument precision was deiaed by performing injection repeatability testdathe RSD
values for ZDV and EFV were found to be 0.3% arP4).respectively. The intermediate precision ssidiere
carried out and the results are reported in Tableh® low RSD value indicates that the method égige.

The accuracy of the method was determined by ctiogl recoveries of ZDV and EFV by method of stadda
addition. The recoveries were found to be 101.28%land 101.4-101.4 % for ZDV and EFV, respectivdlje
results are reported in Table 3.

Table 3: Summary of validation parameters

Parameters ZDV EFV
Accuracy 99.6% 99.6%
Precision(%RSD) 0.3% 0.3%
Intermediate precision(%RSD) 1.3% 0.4%
Linearity 0.999%| 0.999%
LOD(ug/ml) 2.93 3.02
LOQ(pg/ml) 9.91 10.1

The high values indicate that the method is aceurBlte detection limits for ZDV and EFV were fouladbe 2.93
and 3.02 respectively while quantitation limits edound to be 9.91 and 10.1respectively. Robustatsl/ was
performed by deliberately changing the experimeotaiditions like flow rate from 0.8mL/min to 1.0 rmhin and
1.2 mL/min. The composition of mobile phase wasngfeal by varying the proportion of methanol by +1Q84,
and temperature was changed. System suitabilignpaters such as the number of theoretical plages|ution, and
tailing factor were determined. System suitabiiggt was carried out and the results are summainz€dble 4.

Table4: System suitability test parametersfor the proposed method

System suitability parameters | ZDV EFV
Retension time 2.463 3.762
Tailing factor 12 11
Theoritical plate 5404.6 | 7344.3
Resolution 8.3
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CONCLUSION

The objective of the work was to develop the simmlecurate, precise and sensitive HPLC method Her t
estimation of Zidovudine and Efavirenz in pharmaimal dosage forms. From the results obtained Hy al
parameters, it is concluded that developed RP-HPh€thod is suitable for the simultaneous estimatifn
Zidovudine and Efavirenz in pharmaceutical dosagen$. The concentration of ZDV and EFV in pharméicau
dosage forms could be satisfactorily determinedgigiradient RP-HPLC system with PDA detector. Thiethod
has been found suitable for the routine analysjghef maceutical dosage forms.

REFERENCES

[1] B. Prathap , Akalanka Dey, G. Srinivasa Rao,J&janath, D. KalyaniAsian Journal of Pharmaceutical
Analysis and Medicinal Chemist®p13, 1(1), 54- 59.

[2] Narendra Devanaboyina, Anupama Barik, D.Indréi Pooja, S.Vaishnavi, U.Aparna Rajeeldurnal of
International Journal of Science Innovations andddiveries2012, 2(1), 170-178.

[3] Broder S Antiviral research2009, 85(1):1-2.

[4] Rambabunternational Journal of Research of Pharmacy are@istry 2011, 1(3),677-680 .

[5] Somsubhra Ghosh, B. Rajni, M. Alagar Raja, David Banji, International Journal of Current Trends in
Pharmaceutical Resear@913,1(2),74-80.

[6] LaxmanV. Potale, Amol S. Khodke, Shangiresh Mdke, M.C DamleJournal of Advanced Pharmaceutical
Research2010, 1(2), 115-122.

[7] Sunitha. PGJournal of Drug Delivery & Therapeutig2012, 2(6), 79-80.

[8] Pradeep Kumar, SC Dwivedil, Ashok Kushnd®esearch Journal of Pharmaceutical, Biological &ftemical
Sciences 2011, 2(4), 160.

[9] Purnima D and Hamrapurkdnternational Journal of Applied Science and Engirieg, 2010. 8(2), 155-165.
[10] Staszewski, S.,Morales-Ramirez, J.,Tashima&, Wew Engl. J. Med1999, 341(25):1865-73.

[11] B.Prathap, G.Nagarajan, C.Roosewelt, V.Gor, Pharmacia Letter2010; 2 (3). 163-167.

[12] B.Prathap, G.Nagarajan, A.Dinakar, G.Srinivd8ao, Ranjit Singh B Rathor and Shahul Huss&er
Pharmacia Lettre2011, 3(3): 62-68.

347
Scholar Research Library



