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Abstract: The developed method for Efavirenz determined in tablet was found to be simple, sensitive, precise,
selective, rapid and economic. Efavirenz exhibited maximum absorption at 291nm and obeyed Beer’s law in the
concentration range of 10-50ug/ml, showed linear regression y=0.181x+1.071 with correlation coefficient (r?)
of 0.999. Recoveries obtained do not differ significantly from 100% showed that there was no interference from
the common excipients used in tablet formulation indicating accuracy and reliability of the method. The
proposed method can be used for drug analysis in routine quality control & method proves to be more
economical than the other standard methods. The developed and validated UV spectrophotometry method is
rapid, simple, accurate, sensitive and specific. This method was validated as per ICH guidelines and results of
accuracy, precision, ruggedness, was in the limit. There was no any interference of excipients in the recovery
study. The method was also successfully used in quantitative estimation and analysis of Efavirenz from
formulation.
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I.  Introduction

Efavirenz, a non-nucleotide reverse transcriptase inhibitor is used in highly active human immune
deficiency virus typel. It is a white crystalline powder. Efavirenz is also used in combination with other
antiretroviral agents as part of an expanded post exposure prophylaxisregimen to reduce the risk of HIV
infection.The usual adult dose of Efavirenz is 600mg once a day. Efavirenz inhibits the activity of viral RNA-
directed DNA polymerase. Antiviral activity of efavirenz is dependent on intracellular conversion to the active
phosphorylated form. Thus, reverse transcriptase inhibitors are virustatic and do not eliminate HIV from the
body.Even though human DNA polymeraseis less susceptible to the pharmacologic effects of triphosphorylated
efavirenz,this action may never account for some of the drug toxicity.

The UV- Spectrophotometric method for the simultaneous determination of Efavirenz and combination
of few drugs were carried out with acetonitrile: water (50:50, v/v) solvent system. Linearity was observed over
a range of 1-20ug/mL for Efavirenz, 1-10pug/mL . In another method a quantitative estimation of Efavirenz in
bulk and tablets was described, in methanol: water (80:20, v/v), Efavirenz exhibits an absorption maximum at
245 nm and method obeys Beer’s law.

EXPERIMENTAL SECTION

METHOD DEVELOPMENT

The develop simple, sensitive, accurate, precise, reproducible, rugged, and robust and relatively inexpensive
analytical method (UV- Spectrophotometric ) for the analysis of Efavirenz.

Instrument used UV-Visible spectrophotometer

DRUG PROFILE

DRUG NAME : Efavirenz

IUPAC NAME : (S)-6-Chloro-4-(cyclopropylethynyl) -1,4-dihydro-4-
(trifluoromethyl)-2H-3,1-benzoxazin-2-one
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STRUCTURE :

MOLECULAR FORMULA : C14HCIF3NO,

MOLECULAR WEIGHT : 315.675g/mol

MELTING POINT : 139-141°C

Pka : 10.2Pka

DESCRIPTION :

Efavirenz is a non-nucleotide reverse transcriptase inhibitor and is used a part of highly active human immune
deficiency virus typel. It is a white crystalline powder. The usual adult dose of efavirenz is 600mg once a day.

MECHANISM OF ACTION:

Efavirenz inhibits the activity of viral RNA-directed DNA polymerase.antiviral activity of efavirenz is
dependent on intracellular conversion to the active phosphorylated form. Inhibition of reverse transcriptase
interfers with the generation of DNA copies of viral RNA,which,in turn interfere with the synthesis of new
virions. Intracellular enzymes subsequently eliminate the HIV particle that previously been uncoated and left
unprotected,during entry into the host cell. Thus, reverse transcriptase inhibitors are virustatic and do not
eliminate HIV from the body.

PHARMACOLOGY:

Efavirenz a non-competitive inhibitor of HIV 1 reverse transcriptase (RT). It has no inhibitory effect
on HIV-2 RT or human cellular DNA polymerases alpha, beta, gamma, or delta. Efavirenz binds directly to RT
and inhibits viral RNA- and DNA-dependent DNA polymerase activities by disrupting the catalytic site.
Although the drug RT template complex may continue to bind deoxynucleoside triphosphate and to catalyze its
incorporation into the newly forming viral DNA at a slower rate.

USES :
Efavirenz is a non-nucleoside reverse transcriptase inhibitor with activity against HIV. It is used with other anti-
retrovirals for combination therapy of HIV infection.

MATERIALS AND METHODS

Instrumentation

Shimadzu, a double-beam spectrophotometer was used for the detection of absorbance, Mettler Toledo,
weighing balance and Misonix sonicator were used.

PROCEDURE
Preparation of stock solution

100mg of pure drug Efavirenz weighed and transferred to 100ml volumetric flask, and dissolved in
methanol and water (60:40). The flask was shaken and volume was made up to the mark with methanol and
water (60:40) to give solution of 1000ug/ml. From this solution, 10ml solution was pipette out and transferred
into 100ml volumetric flask. The volume was made up to the mark with methanol and water to give solution
100pg/ml. The standard dilutions were prepared by proper dilutions of the stock standard solution with
methanol and water to reach the concentration range of 10-50pg/ml.

Preparation of sample solution

EFAVIR-600mg was used for the analytical study. The average weight of tablets was determined by
weighing 20 tablets, powdered. Tablet powder equivalent to 100mg Efavirenz was accurately weighed and
transferred to a volumetric flask. Make the volume of the solution with methanol and water up to the mark, was
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scanned in the wavelength of 291nm. A calibration curve was constructed over a range 10-50pg/ml. The
calibration curve was constructed for efavirenz at 291nm wavelength.

METHOD OF VALIDATION:
ACCURACY:

The accuracy of the method was established by adding the Efavirenz test standard solution of the tablet
formulation, performed in triplicate and the mean recovery of Efavirenz was measured. The percent (%)
recovery at each level was found to be well within the range of 96.4% to 99.3% , indicating insignificant
interference from the excipients.

Tablel: Table showing the accuracy of standard solution

Concentration  (ug/ml) Amount found % RSD
20 19.9 #0.03 0.103
40 38.24 +0.04 0.065
60 58.06+ 0.19 1.025

PRECISION:

The precision and were determined with standard quality control samples prepared in triplicate at
different concentration levels covering the entire linearity range. The precision of the assay was determined by
repeatability (intra- day) and intermediate precision (inter-day) and RSD% for replicate measurements.

RUGGEDNESS:
Ruggedness is estimated for another analyst.
Table 2: Table showing the precision study

Analystl Analyst2
Drug %Amount %RSD %Amount %RSD
EFAVIR 600mg 95% 1.155 94.8% 1.911
LINEARITY:
The linearity method is evaluated by least-square regression method
3
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Fig 1: Figure showing the linearity

Table 3: Summary of the Validation Parameters

S.NO. Parameters Results

1 Amax 291nm

2 Regression line equation y=0.181x+1.071

3 Slope 0.181

4. Intercept 1.071

5 Correlation coefficient(R) 0.999

6 Coefficient variation 33.56

7 precison Intraday 0.06-0.12
precision

Interday 0.065-0.125

precision

8. Ruggedness | Analyst-1 1.155
Analysi-2 1911

9. LOD 39.74

10, LOQ 120.44

DOI: 10.9790/3008-1501021518

www.iosrjournals.org

17 | Page



Method Development and Validation of Efavirenz by UV Spectrophotometer

Il.  Results And Discussions
The developed method for the determination of Efavirenz in tablet dosage form was found to be
simple, sensitive, precise, selective, rapid and economic. Efavirenz exhibited maximum absorption at 291nm
and obeyed Beer’s law in the concentration range of 10-50 pg/ml. The proposed method for determination of
Efavirenz showed linear regression y=0.181x+1.071 with correlation coefficient (r?) of 0.999. Interday and
Intraday studies showed high degree of repeatability of an analytical method under normal operating conditions.
The %RSD for precision is less than 2%. There is no interference in tablet formulation.

I11.  Conclusion
The UV spectrophotometry method is rapid, simple, accurate, sensitive and specific and validated as
per the ICH guidelines and found no interference. Thus is considered useful and industrially applicable for
quality control.
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