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ABSTRACT

A simple and sensitive spectroscopic method in ultraviolet region was
developed for the estimation of Tenofovir in Bulk and pharmaceutical
dosage forms. The method is based on Tenofovir, showing absorbance at
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260 nm for zero order spectroscopy in distilled water. The method obeys
Beerslaw inthe concentration range of 4 to 40ug/ml. The proposed method
isprecise, accurate, linear, stable and reproducibl e and can be extended to
the analysis of Tenofovir in bulk and pharmaceutical formulations.
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INTRODUCTION

Tenofovirischemicaly [(2R)- 1-(6-aminopurin-9-
yl) propan- 2-yl] oxymethyl phosphonic acid. Itisa
white crystalline powder used asantiretroviral agents,
for thetreatment of HIV infection. It hasan empirical
formula of C;H,,N.O,P and molecular weight of
287.2123. Tenofovir belongsto aclassof antiretrovira
drugs known as nucleotide analogue reverse tran-
scriptaseinhibitors (NtRTIs), which block reversetran-
scriptase, anenzymecrucid tovira productioninHIV-
infected peopl€¥. Food and drug administration granted
gpprova tomarket viread (TENOFOV IR) for thetreat-
ment of chronic hepatitisBl2. Literaturesurvey reveds
that very few analytical methods has been established
for theestimation of tenofovir and emtricitabinein bulk
and in tablet dosage form by spectrophotometric
method®, Simultaneousdetermination of emtricitabine
and Tenofovir by areaunder curveand dua wavel ength
spectrophotometric method™, relevance of acombined

UV and singlemass spectrometry detection for the de-
termination of tenofovir in human plasmaby HPLCin
thergpeutic drug monitoring®, segmented polyurethane
intravagina ringsfor the sustained combined delivery
of antiretroviral agentsdapivirineand tenofovir®, si-
multaneous quantification of anon-nucleosidereverse
transcriptaseinhibitor efavirenz, anucleosidereverse
transcriptaseinhibitor emtricitabine and anucleotide
reversetranscriptaseinhibitor tenofovir in plasmaby
liquid chromatography positiveion e ectrospray tandem
mass spectrometry”, RPHPL C method for the deter-
mination of tenofovir in pharmaceutica formulaionsand
spiked human plasma®, spectrophotometric determi-
nation of tenofovir disoproxil fumarate after complex-
ationwithammoniummolybdateand picricacid®, quan-
titativeanaysisof tenofovir by titrimetric, extractiveion-
pair spectophotometric and charge-transfer compl ex-
ation methods'?. The objective of thiswork wasto
develop anew, simple, economic, rapid, precise, and
accurate U.V. spectroscopic method for quantitative
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andysisof tenofovir asbulk drugandin pharmaceutica
formulations.

MATERIALAND METHODS

|nstrument

Elico SL 164 doubl e beam spectrophotometer was
used for dl the spectroscopi c measurements. The spec-
trd bandwidthwas 1 nm.

Prepartion of standrad solution and sample solu-
tion

A stock solution of Img/ml Tenofovir inwater was
used. Theworking solutionswere (0.1 mg/ml) prepared
by trandferring 5.0 ml from respectivestock solutiontoa
50 ml volumetric flask and compl eting to volumewith
water.

Deter mination of tenofovir in tablets
Brand name

Viread (300mg)
Company name

Purestandard of Tenofovir (assigned purity 99.98%)
was obtai ned asagift samplefrom Ranbaxy labs Pvt.
Ltd. Gurgaon, India

Procedure

A total of 20 tabletswere accurately weighed and
powderedinamortar. Anamount equivalent to 100 mg
(118.32mg) wastaken and dissolved in 50 ml of water
and stirred on magnetic stirrer for fiveminutes About 10
ml of water wasadded and stirred for further 5 minutes.
Thentransferredtoa100 ml volumetricflask througha
Whatman No. 40 Filter paper. Theresi duewaswashed
thricewith water and the combined filtratewasmadeup
tothemark.

Deter mination of tenofovir

100 mg of pure Tenofovir wastaken and dissolved
in50ml of water and stirred on magnetic firrer for five
minutes, findly makeup the volume up to 200 ml with
digtilled water. Andiquot of thisstock solution (10 ml)
wasdiluted to 200 ml with distilled water. The proce-
durewith standard sol ution of drug has same concentra-
tion astest solution. The absorbance of test and stan-

dard solutionsweremeasured a 260 nm against reagent
blank. Theexperiment was performed for bulk drug and
formulation and weget stlandard plot at awave ength of
260 nmgivenin Figure 1 with optica activity givenin
TABLE 1.
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Figurel: Sandard plot for zero order spectra
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TABLE 1: Optical characteristic of zero order

SI.NO. Parameters Results
1 Absorption maxima (nm) 260
2 Beer’s law limits (mcg/ml) 4-40
3 M olar_ 1ext| r_11ct|on coefficient 0.04634
(mole™ cm™)
4 Sandell,s sensitivity (mcg/cm/0.001 0.02157
absorbance units)
Regression equation (y)* 0.9998
5 Slope (b) 0.0116
Intercept (a) 0.1377
6 Coefficient of variance 0.009247
7 Standard deviation 0.003

*y = a + bx; when x is the concentration in pg/ml and y is
absorbance unit; **Three replicate samples.

RESULTSAND DISCUSSION

Inthe present study attempts shall be madeto de-
vel op specific spectroscopi c method for the estimation
of Tenofovirin bulk andin Pharmaceutica formulation
(Tablets). Themethod involves UV spectroscopic esti-
mation of Tenofovir using distilled water assolventin
bulk and informulation. The absorption maximum was
measured at 260 nm and calibration curvewas plotted
withlinearity inthe concentration range4-40ug/ml. The
sandells sensitivity was found out to be 0.02157 mcg/
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cm/0.001 absorbance units and molar absortivity
0.04634 mol* cm™. The regression equation for the
proposed method iscal culated by Least Square method
asY=a+ bx andfound to be 0.9998, intercept (a) was
found to be 0.1377 and slope (b) was found to be
0.0116 of theline. The standard deviation of 0.003in-
dicated accuracy and reproducibility of themethod. The
method wasextended for the determination of Tenofovir
intablet formulation. It was observed that therecovery
wasfound to be 99.78 to 101.86% indicating practi-
caly nointerference of formulation excipientswith the
proposed method. Theaccuracy, precision and recov-
ery studies provethat themethod isthe best for further
analysisof thedrug. So the devel oped spectroscopic
methodswerefound to be ssmpl e, accurate, economi-
cal and reproduciblefor the estimation of Tenofovirin
bulk andin Pharmaceutica formulation (Tablets).

CONCLUSION

The proposed UV spectroscopic methodisfound
to be accurate, precise, linear, stable, specific, and
simple, for quantitative estimation of Tenofovirinraw
materia and pharmaceutical formulations. Hencethe
present UV spectroscopic method issuitablefor rou-
tineassay of Tenofovir inraw materid sand in pharma-
ceutical formulationsinthequdity control laboratories.
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