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ABSTRACT

A simple, accurate and precise UV spectrophotometric method has been developed for the
quantitative estimation of Efavirenz in bulk and tablet dosage form. The Amax was found to be 239
nm. Beer’s law was obeyed in the concentration range of 10-20ug/ml. The regression equation was
Y=0.052x-0.113 with value of R? as 0.996. The method showed good linearity, accuracy and
reproducibility. Accuracy as expressed mean percent recovery + standard deviation was found to
be 95.29% + 0.0429. Percent relative standard deviation values for the intra-day and inter-day
precision studies were found to be 0.23 and 0.31, respectively. The limit of detection and limit of
quantitation values were found to be 1.39 and 4.22, respectively. Assay of Efavirenz in tablet
formulation was performed and percent purity of tablet was found to be 98.65% + 0.0078.
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INTRODUCTION

Efavirenz is chemically (4S)-6-chloro-4-(cyclopropylethynyl)-l,4dihydro-4 (trifluoromethyl)-2B-
3,1-benzoxazin-2-one (Figure 1)%. It belongs to a class of antiretroviral drugs known as non-
nucleoside reverse transcriptase inhibitor (NNRTI) and is used as part of highly active
antiretroviral therapy (HAART) for the treatment of a human immunodeficiency virus (HIV) type-
12,

Figure 1: Chemical structure of Efavirenz
Efavirenz is official in Indian pharmacopoeia®. Literature survey reveals that few UV** HPLC>*
HPTLC,* LC-MS™ and LC-MS/MS™ methods are available for the estimation of efavirenz alone
or in combination with other drugs. The present investigation has been undertaken to develop
simple UV spectrophotometric method for the estimation of efavirenz in pure form and its
formulation.
MATERIALS AND METHOD
A Shimadzu UV/VIS double beam spectrophotometer (model 1800) with 1 cm matched quartz
cells was used for all spectral measurements. Methanol used was of analytical grade. The
pharmaceutical grade Efavirenz was gifted by Mylan Laboratories. Pvt. Ltd., Hyderabad, India.
The tablet samples of Efavirenz (Estiva 600mg Genix Pharma Ltd.) were purchased from local
market.
Preparation of Standard solution
100 mg of pure drug was weighed accurately and dissolved in 100 ml of methanol (1000ug/ml)
with the help of sonication. This solution was further diluted with the same solvent to obtain a
solution of concentration 100 pg/ml. This solution was scanned in the range of 400-200 nm against
solvent methanol as blank.
Preparation of sample solution for assay
10 tablets containing label claim of 600 mg were weighed and average weight was determined.
The tablets were triturated and the weight of the powder equivalent to 100 mg of Efavirenz was
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dissolved in 70 ml of methanol and sonicated for about 20 minutes. Volume was then made up to
100 ml using methanol and filtered with the help of Whatman filter paper no. 41 to separate the
insoluble matter. This solution was further diluted with the same solvent to obtain a solution of 16
ng/ml concentration. The results are given in Table 1.

Table 1: Assay

Drug Labelclaim Amounttaken  Amount Mean % Assay +
(ng/ml) found (ng/ml) S.D*
Estiva 600mg 16 15.11 98.65% + 0.0078

(+n=3)
Validation of the Developed Method

The developed method was validated as per ICH Q2(R1) guideline17 for the following parameters.
Linearity and range

The standard solutions were prepared by dilution of the stock solution with methanol in the range
of 10-20 ug/ml. The Absorbance’s were measured at 239 nm (Figure 2) and plotted against the

corresponding concentration to obtain the calibration Curve.
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Figure 2: UV spectrum of 10(pg/ml) Efavirenz in methanol
Precision studies
Intra and inter-day precision studies were performed by measuring the absorbance of standard
solution of 16 pg/ml at three different times during the single day and on three subsequent days
respectively. The percentage relative standard deviation (% RSD) values for interday & intraday

precision studies were calculated.
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Limit of Detection (LOD) and Limit of Quantitation (LOQ)

Calibration curves were plotted for six sets. LOD and LOQ were calculated using the formulae as
LOD= 3.3 (SD)/S and LOQ= 10 (SD)/S, where S is average value of slopes of calibration plots
and SD is calculated using values of y intercepts of regression equations.

Accuracy

Recovery studies were carried out by taking absorbance of standard efavirenz corresponding to 80,
100 and 120%. At each level of the amount three determinations were performed. The results are

given in Table 3.
RESULTS AND DISCUSSION

The UV spectrum of Efavirenz in methanol has maximum absorption (Amax), at 239 nm. The
absorbance of excipients in tablet solution did not interfere with Efavirenz at 239 nm. As a result,
the wavelength was selected for quantitative analysis. The developed method was applied for
estimation of Efavirenz in tablet formulation. The results obtained are shown in Table 1.

The drug showed linearity in the concentration range of 10-20 pg/mL. Linear regression data is
shown in Table 2 and Figure 3. The developed method was found to be accurate, indicated by
mean % recoveries ranging from 96.78 to 99.54% in table 3. The method was also found to be

precise as the %RSD values for intraday and interday precision were found to be less than 2%.
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Figure 3: Calibration Curve of Efavirenz in methanol
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Table 2: Linear regression data

Sr.No. Parameters Results
1 Amax (nm) 239
2 Beer’s law limit (pug/mL) 10-20
3 Correlation coefficient 0.9964
4 Regression equation y =0.0528x - 0.1132
5 Slope (m) 0.0528
6 Intercept (c) -0.1132
7 Detection limit (ug/mL) 1.3
8 Quantification limit (ug/mL) 4.2
Table 3: Accuracy studies
Drug Recovery Amount taken Amount Mean % Recovery *
levels (ng/ml) recovered(pg/ml) S.D*
Efavirenz  80% 14.4 13.58 94.30% £ 0.052
100% 16 15.11 94.43% + 0.0097
120% 17.6 17.10 97.15% + 0.067
(xn=3)
Table 4: Result of Intraday, and Interday precision studies
Drug Concentration (ug/ml) Intraday Precision (n=3) Inter day Precision (n=3)
%RSD % RSD
Efavirenz 16 0.2330 0.3117
CONCLUSION

A simple, accurate and precise UV Spectrophotometric method for estimation of efavirenz is
developed. The method was validated as per the guidelines laid by ICH. The method is suitable for
routine estimation of efavirenz in pharmaceutical laboratories.

REFERENCES

1. Indian Pharmacopoeia. VVol. Il. New Delhi: Controller of Publication. 2007; 453-54.

2. http://www.drugbank.ca/drugs/DB00625.

3. Yadavalli Rekha. UV Spectrophotometric Absorption Correction Method for the
Simultaneous Estimation of Efavirenz, Lamivudine and Zidovudine in Tablet Dosage
Forms. The pharma innovation — journal. 2(2):174-179, 2013.

4. Manikanta Kumar A. Development and validation of UV Spectrophotometric method for
simultaneous estimation of Lamivudine and Efavirenz in the Pharmaceutical dosage form. J
Advanced Pharm Education Res 2012;2(4): 210-214.

5. Eda Ross Montgomery, Amy L. Edmanson .Development and validation of a reverse-phase
HPLC method for analysis of efavirenz and its related substances in the drug substance and

in a capsule formulation. J Pharma Biomedical Analysis 2001; 25: 267-284.

WWW.ajptr.com 184



http://www.ajptr.com/

Bayas et. al., Am. J. PharmTech Res. 2015; 5(3) ISSN: 2249-3387

6.

10.

11.

12.

13.

14.

15.

16.

185

Bhavsar DS, Patel BN. RP-HPLC method for simultaneous estimation of tenofovir
disoproxil fumarate, lamivudine, and efavirenz in combined tablet dosage form. Pharma
methods 2012;3: 73-78.

Yadavalli Rekha, Yellina Haribabu. Method Development and Validation for the
Simultaneous Estimation of Efavirenz, Lamivudine and Zidovudine through Stability
indicating RP-HPLC Method. Res J Pharma Sci 2013; 2(4): 10-18.

Purnima D. Hamrapurkar, Priti S. Patil .Optimization and Validation of RP-HPLC
Stability-Indicating Method for Determination of Efavirenz and its Degradation Products.
Int J Applied Science and Engineering 2010;8(2): 155-165.

Pradeep kumar, S.C. Dwivedi. validation and stability of RP-HPLC method for the
Determination of efavirenz as bulk drug and in Pharmaceutical formulations. Int J Pharma
Biosci 2011; 2(4): 220-231

Brajendra singh Rajpoot. Method development and validation of RP-HPLC method n the
detection of Efavirenz in bulk and tablet formulation. Int J Pharm 2012;3(7): 297-300.
Venkata raju y, sunitha g . Validated stability indicating analytical method and in-vitro
dissolution Studies of efavirenz formulation by RP-HPLC. Int J Pharm Pharma Scie
2012;4(5) :572-576.

Osnir de S& Viana. Development & validation of a HPLC analytical assay method for
efavirenz tablets: a medicine for HIV infections. Brazilian J Pharma Sci 2011; 47(1):97-
102.

B. Udaykumar Rao and Anna Pratima Nikalje .Stability- indicating HPLC method for the
determination of efavirenz in bulk drug and in pharmaceutical dosage form. African J
Pharm Pharmacol 2009;3(12): 643-650

S. N. Hiremath and Charushila H. Bhirud .Development and validation of stability-
indicating TLC-densitometric determination of efavirenz in bulk and pharmaceutical
dosage form Der Pharmacia Lettre 2014;6 (3): 176-183.

Tushar gadkari, pranav chandrachood. validated stability indicating Ic-pda-ms method to
investigate ph rate profile and degradation kinetics of efavirenz and identification of
hydrolysis product by LCMS .Int J Pharm Pharma Sci 2010; 2(1): 169-173

Supriya N Halde, Ashish A Mungantiwar .Tandem mass spectrometric estimation of
Efavirenz from human plasma and comparison of various statistical approaches for

evaluation of incurred sample reanalysis. Annals of Biological Res 2011;2 (4) : 126-135.

WWW.ajptr.com



http://www.ajptr.com/

Bayas et. al., Am. J. PharmTech Res. 2015; 5(3) ISSN: 2249-3387

17. ICH Harmonized-Tripartite Guidelines. Validation of Analytical Procedure: Text and
Methodology Q2 (R1), November, 2005.

/ AJPTRis

e Peer-reviewed

e bimonthly

e Rapid publication

Cubmit your manuscript at: editor@ajptr.com

WWW.ajptr.com



http://www.ajptr.com/

