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ABSTRACT

A simple fast and reproducible spectrophotometrithad has been developed for the determinatiorfafienz in
pure and tablet dosage forms usifig- naphthol reagent. The method is based on theticga of Efavirenz with
sodium nitrite and HCI, form N — nitroso compoumdhich react withg — naphthol and measuring the resulting
low colour complex at 561nm under the preparedroptn conditions. Beer’s law was obeyed at the cdraiion
range of 10-2g/ml. The method was validated according to ICH guiddi by performing linearity, accuracy,
precision, limit of quantification, limit of detésh and selectivity. The recovery study was carpet by standard
method and good results were obtained for Efamnit Sustiva.
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INTRODUCTION

Efavirenz belongs to the class of the non-nucleps@berse transcriptase inhibitors. Efavirenz existaction by
non-competitive inhibition of the human immunodeadficcy virus type 1 (HIV-1) reverse transcriptasdV42
reverse transcriptase and human cellular DNA polgses are not inhibited by Efavirenz.

Molecular structure of Efavirenz

Efavirenz is metabolized by the cytochrome (CYPBM®P4soenzymes 3A4 and 2B6 and induces metabolizing
enzymes, resulting in induction of its own metaswli[1].

Chemically, Efavirenz (EFA) is (S)-6-chloro-(cyctopylethynyl)-1,4-dihydro-4-(trifluoromethyl)-2H-B;
benzoxazin-2-one. Its empirical formula isdsCIF;NO,. Efavirenz is a white to slightly pink crystallipmwder
with a molecular mass of 315.68 g/mol. It is preadty insoluble in water. The drug is used in conaltion with
other anti retroviral agents for the treatnof HIV-1 infection in children and adults. Theual dose of EFA is
600 mg per day and its plasma half life is ~50 dthBnucleoside and non-nucleoside RTIs itz same
target. The reverse transcriptase enzyme, antédsdml enzyme which transcribes viral RNA inbiNA. Unlike
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nucleoside RTIs, which bind at the enzyme's actites NNRTIs act allosterically by binding to atdist site away
from the active site known as the NNRTI pocket. AEE not effective against HIV-2, as the pocketloé HIV-2
reverse transcriptase has a different structur&shaonfers in-trinsic resistance to the NNRTI sl§2].

Extensive literature survey reveals that severalytical methods have been reported for the quativé
determination of efavirenz which includes, Spediatpmetry[1],HPLC-UV[2], HPL[3], HPTLC[4], HPLC/MAS
Spectrometry[5],UPLC-MS/MS[6] and HPLC with postwmn photochemical derivatization and fluorescence
detection[7,8].

However, no colorimetric method is reported yettha present study an attempt has been made ttogesienple,
sensitive and economical method in visible regidth\greater precision and accuracy for the estiomatif EFA in
pure drug and tablet formulation. This method cam#topted for routine analysis in pharmaceuticdlistry.

MATERIALS AND METHODS

Chemicals and reagents

Ethanol was used for the quantification of efavirevhich was procured from Sigma Aldrich. EFA fileoated
tablet of strength 600 mg Sustiva (Bristo-Myers iBgtGermany) and Efavir (Cipla Ltd-India) were puoed from
the market. The pure sample of efavirenz for theeaech work was procured from Shasun Pharmaceutidd]
Pondicherry. Hydrochloric acid, sodium hydroxidad& — naphthol were purchased from Sigma Aldrich. thé
chemicals and reagents for the development of malytical method to estimate efavirenz was of atizdy/grade.

Preparation of g — naphthol reagent

Accurately 1g off — naphthol was weighed and transferred to 100rhUmetric flask. To it 30ml of 0.1N NaOH
was added and shacked such that naphthol gets completely dissolved in NaOH. Magethe volume to 100ml
with 0.1N NaOH.

Preparation of Efavirenz standard solutions

100mg of the drug was weighed and transferred ib0@ml volumetric flask, to it ethanol was added anlume
was made up to 100ml with ethanol. From this 10rakwransferred to 100ml volumetric flask and volwwves
made up to 100ml with ethanol such that the salugiwes the concentration of 10§/ml.

Preparation of reagent blank
The reagent blank was prepared in the same masmis@ussed, omitting the standard drug solution.

Procedure for the analysis of tablet formulation

Twenty tablets of Efavirenz (600mg) and Sustiwere purchased from local market. Accurately weigaed finely
powdered. The weight of the tablet equivalent torf from each brand was accurately weighed andexa with
ethanol. The yellow coloured comple$cheme-1)having final concentration of 100mg/ml of each ratavas
prepared. The absorbance of the solutions was mezhati561nm using reagent blank.

RESULTS AND DISCUSSION

Selection of analytical wavelength:

Appropriate dilutions were prepared for drug frdme standard stock solution and the solutions wesared in the
wavelength range of 400 - 800 nm. Absorption maximese found to be 561nm which was selected as waygéh
of analytical measurement for this method.

Calibration curve

Appropriate volume of aliquots from standard Efawmiz stock solution Il were transferred to differgntumetric
flasks of 10 ml capacity. To all the volumetriagks 1ml of 1% sodium nitrite, 1ml of HCI and fitygB naphthol

was added. The volume was adjusted to the mark etitanol to obtain concentrations of 10, 12, 14,18 and
20ug/ml. Absorbance of each solution blank was measurefi6at nm and the graph of absorbance against
concentration was plotted and is shownHFigure 1. The regression equation and correlation coefficieate
determined.

The method was validated according to Internatidbahference on Harmonization guidelines for valmfatof
analytical procedures [9,10,11]
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Efavirenz has the absorbance maxima at 561 nmhéfitst order derivative visible-Spectrosphotoneetnethod.
The optical characteristics such as Beer’s lintiigyit of detection and Limit of quantification etén each method
were calculated and the results were presentdadlihe 1respectively. The regression characteristics likpes (b),
intercept (a), and correlation coefficient,JRising the method of least squares were calculabeddpresented in
Table 1respectively. The results showed that the methage heasonable precise.

The validation parameters like Precision and Accyreesults were presented rable 2 and 3 for Visible
Spectrophotometric method. There was no interfereriexcipents in recovery study of the methodniFresults,
the method found applicable for both bulk and ptereutical dosage for the estimation of Efavirenz.

Recovery studies

The recovery studies were carried out at threeeudifft level i.e. 80,100 and 120%. It waexformed by adding
known amount of standard drug solutions of Efavirenpreanalysethblets solutions. The resulting solutions were
then reanalyzed by proposed methods. The resuttecofery studies are shownTable 4 and5.
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Figure no. 1- Calibration curve
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Table No .1 - Optical characteristic

0.001

1 | Detection wavelength (nm) 561
2 | Beer's law limits{g/ml) 10-20

3 | Regression equation (y*) y =0.038 x -
4 | Slope (b) 0.038

5 | Intercept (a) 0.001
6 | Correlation coefficient(R2 0.999
7 | Limit of Detection jig/ml) 0.078

8 | Limit of Quantification 0.236

Table No. 2 - Determination of Accuracy results folEfavirenz

Amount of Amount of drug Amount % Recovery + SD
sample fig/ml) added @g/ml) Recoveredfig/ml) 0 =
16 12 11.98 99.78+0.46
16 16 15.89 99.08+0.95
16 20 19.99 99.97+0.11

Table No.3 - Determination of precision results foEfavirenz

. Intra-day o Inter- day
Con(ce?rtggtlon absorbance RSD absorbance %RSD
19 Mean + SD Mean + SD
12 0.22710.0008 0.394 | 0.227+0.0010 0.461
16 0.458+0.0008 0.178 | 0.459+0.0008 0.194
20 0.697+0.0037 0.541 | 0.698+0.0012 0.173
Table No.4- Results of recovery studies for Efavire
Amount Of Amount of drug % Recovery | %RSD
Sample@g/ml) added @g/ml) + RSD
16 8 99.10+0.41 0.41
16 10 99.58+0.60 0.64
16 12 98.80+0.88 0.89

Table No. 5- Results of recovery studies for Sustv

Sg\nn:olgr@]; (/DrI\I) Amount of drug | % Recovery | %RSD
piely added(ug/mi) + RSD
16 8 98.88t0.70 0.74
16 10 99.75+0.74 0.78
16 12 98.80+0.51 0.56
CONCLUSION

A colorimetric method for quantifying Efavirenz bulk drug and formulation has been developed atidatad.
The method is selective, precise, accurate andrioeer the concentration range studied. The meitheiinple and
suitable for the determination of Efavirenz in bdikig and in formulation without interference frexcipients.
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