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ABSTRACT

A rapid, specific and economic UV spectrophotoncetniethod has been developed using water as sdiwen
determine the tenofovir content in bulk and phareodéical dosage formulations. At a pre-determihadax of
260 nm, it was proved linear in the range of 1046@ml and exhibited good correlation coefficienO@D6 and
0.9808) and excellent mean recovery (99.00-00.07is method was successfully applied to the detetion
of tenofovir content in marketed brands from Indral the results were in good agreement with thel lelaim.
The method was validated statistically and by recgvstudies for linearity, precision, repeatabjlignd
reproducibility. The obtained results proved theg inethod can be employed for the routine anabfdisnofovir
in bulks as well as in the commercial formulations.
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\ INTRODUCTION *°

Tenofovir is chemically {[(2r)-1-(6-amino-9h-
purin-9-yl] propan-2-1] oxy} methyl) phosphonic
acid. The Structure of tenofovir was shown in
Figure No.l. It is an Anti-viral drug- HIV-I
infection and also used in the treatment of chronic
Department of Pharmaceutical Analysis, hepatitis b. Tenofovir is a nucleotide analogue
reverse-transcriptase inhibitor. It is analoguehaf
naturally occurring deoxynucleotides needed to
synthesize the viral DNA. It competes with the
natural deoxynucleotides for incorporation into the
Tirupati, Andhra Pradesh, India. growing viral DNA chain. It inhibits the activityfo
HIV reverse transcriptase by competing with the
natural substrate deoxydenosine 5'-triphosphate and
/ after incorporation into DNA by DNA chain

termination. As the tenofovir lacks a 3’-hydroxyl
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group on the deoxyribose moiety which is found in
the natural deoxynucleotides substrates. Hence,
incorporation of drug cannot form the next 5-3’
phosphodiester bond needed to extend the DNA
chain in the virus. Thus, whenever halting of this
NtRTI in the viral DNA occurs chain termination.
Literature survey reveals that there is no methesl h
been reported for the estimation of tenofovir by
U.V. spectroscopy method. The main objective of
the research work was to develop a simple,
sensitive, rapid UV-Visible spectroscopic method
for detection of tenofovir and validate as per ICH
guidelines.

MATERIAL AND METHODS

Apparatus

A Shimadzu UV-visible spectrophotometer
(UVmIini-1700 Pharma sec, Shimadzu Corporation,
Kyoto, Japan) was used for all absorbance
measurements with matched quartz cells.

Materials

All chemicals and reagents were of analytical or
HPLC grade. Tenofovir in the form of tenofovir
powder and tablets were provided by Arvind
remedies Pvt Ltd., Chennai, which was used as the
reference standard.

Determination of wavelength of
absorption®t

A standard stock solution (LS) of tenofovir
(Img/mL) was prepared using water as diluent and
1mL of LS was then diluted to 10mL with the same
diluent to get 100pg/ml. Further the above solution
was diluted to obtain 10ug/ml tenofovir reference
solution (LR). An UV spectroscopic scanning (190-
400 nm) was carried out with the LR and the
wavelength with maximum absorbanéentax) was
selected as 260 nm by using water as blank. The
spectrum of tenofovir standard was shown in Figure
No.2.

maximum

METHOD VALIDATION 1218

Linearity and range

Tenofovir was found to be linear in the
concentration range of 10-60 pg/ml. The
absorbance of the solution was noted at the selecte
wavelength 260 nm. Calibration curve was plotted
using concentration Vs absorbance. At a
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wavelength of 260 nm slope and correlation
coefficient values were found to be 0.0206 and
0.9808 respectively. Limit of detection (LOD) and
limit of quantification (LOQ) for the assay were
also calculated. The results were given in Table
No.1 and Figure No.3.

Intra-day precision (repeatability) and inter-day
precision study (intermediate precision)

Intraday precision studies was performed by
preparing the standard solution and observed at
three different times of same concentration 10ug/ml
and measuring the absorbance of drug at 260 nm.
Inter day Precision studies was performed by
preparing the standard solution and observed at
three different days of same concentration 10 pg/mi
and measuring the absorbance of drugs at 260 nm.
The results for the Intraday and interday precision
are given in Table No.2 and 3.

Accuracy/recovery study

To study the reliability, suitability and accuraoy

the method, recovery studies were carried out. To
the formulation equivalent to 10mg of tenofovir at
the levels of 80%, 100% and 120% were added. The
concentration of drugs present in resulting sotutio
was determined using assay method; percentage
recovery and percentage RSD were calculated. The
results for the recovery study are given in Table
No.8

Assay of content of tenofovir

To determine the purity of the drug assay studies
were performed. In assay method both the API of
tenofovir and the formulated form (tablet) of
tenofovir were taken. Standard solutions of
tenofovir in bulk was carried out by accurately
weighing 25mg of drug in 25ml (1000ug/ml) of
distilled water. Working dilutions 100pg/ml,
10pg/ml were done from the standard solution,
absorbance were measured. Standard solutions of
tenofovir in formulated form was carried out by
accurately weighing the tablet powder equivalent to
50mg of drug in 50ml (1000ug/ml) of distilled
water. Working dilutions 100pg/ml, 10pug/ml were
done from the stock solution, absorbance were
measured and percentage purity was calculated.
Ruggedness

Ruggedness is reproducibility under normal but
variable laboratory conditions. It is done by 2

October — December 89



Rajavel P./ Asian Journal of Research in Pharmaceutical Sciences and Biotechnology. 4(4), 2016, 88-94.

methods. In one method, three working standard
dilutions of 10pug/ml by 2 different analysts were
prepared and tested their absorbances at fixed
wavelength in the same equipment and in another
method, three working standard dilutions of
10pg/ml were prepared by the same analyst and the
measurement of absorbance was done at 2 different
systems. The results for the ruggedness are given i
Table No.4-6

Robustness

Robustness is ability to remain unaffected by small
changes in parameters. It was carried out by
calculating  absorbances with the same
concentration (10pug/ml) of solution at different
wave lengths (258nm, 260nm, 262nm). The results
for robustness are given in Table No.7

RESULTS AND DISCUSSION#920

A simple, accurate and precise UV spectroscopic
method was developed for the estimation of
tenofovir in  Pharmaceutical dosage forms.
Analytical method development was done based on
the detection of wave length. Selection of the
solvent was done based on the solubility of the
tenofovir. Validation of the developed method was
done as per the ICH guidelines ®1).

The validated parameters such as precision, assay,
accuracy, linearity, ruggedness, robustness, it
detection, limit of quantification were evaluated.
The precision studies were carried out in intraday
and inter day method and the mean, standard
deviation (SD) and percentage (%RSD) were
calculated and found to be within the limit that is
less than 2%. Accuracy is reported as % nominal of
the analyzed concentration. The results indicadé th
the recovery of tenofovir was consistent at alelsv
and the percentage nominal of the tenofovir was in
between 80% to 120% respectively. Linearity and
range of the methods were analyzed by preparing
calibration curves using different concentrations
range of standard tenofovir (10 to 60ug/ml)
solutions. The calibration curve was plotted using
absorbance and concentration of the standard
solutions. The results revealed that linear regoass
equation for tenofovir was y =0.0206x with
correlation  coefficient (B  value  0.980
respectively. The limit of detection and limit of
guantification of tenofovir was found to be
0.1ug/ml and 0.3g/ml respectively. The method
was found to be rugged and robust since there was
no change in the results. The assay of tenofove wa
performed and the percentage purity found to be
101.31% wi/v was within range.

Table No.1: Linearity

S.No Concentration fig/ml) Absorbance
1 10 0.2034
2 20 0.4154
3 30 0.5705
4 40 0.7910
S 50 1.1303
6 60 1.1964
Table No.2: Intraday Precision
S.No Hours Concentration(ug/ml) Absorbance AVG S.D % RSD
0.2358
1 10 AM 10 0.2354 0.2357 0.000265| 0.112251
0.2359
0.2350
2 1PM 10 0.2353 0.2352 0.000173] 0.073642
0.2353
0.247
3 4 PM 10 0.249 0.24633 | 0.003055 1.2401
0.243
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Table No.3:

Inter day Precision

S.No Day | Concentration(ug/ml)] Absorbance AVG S.D % RSD
0.239
1 1 10 0.242 0.2393| 0.002517 1.05150
0.237
0.2350
2 2 10 0.2353 0.2352 | 0.000173 0.07364
0.2353
0.2315
3 3 10 0.2352 0.2324| 0.00243 1.0488
0.2306
Table No.4: Ruggedness (Analyst-1)
S.No Absorbance AVG S.D % RSD
1 0.229
2 0.2265 0.22503 0.00189 0.840021
3 0.2257
Table No.5: Ruggedness (Analyst-II)
S.No Absorbance AVG S.D % RSD
1 0.2108
2 0.2074 0.207133 0.003807 1.837952
3 0.2032
Table No.6: Ruggedness (system to system variation)
S.No Single Beam Double Beam
1 0.2479 0.248
2 0.2466 0.246
3 0.2465 0.0248
AVG 0.247 0.248
S.D 0.000781 0.02
% RSD 0.316204 0.806452
Table No.7: Robustness
S.No At 258 nm At 260 nm At 262 nm
1 0.2218 0.2461 0.2193
2 0.2217 0.2473 0.2190
3 0.222 0.2472 0.2191
AVG 0.221833 0.2468 0.219133
S.D 0.000153 0.000666 0.000153
% RSD 0.06885 0.269714 0.069708
Table No.8: Accuracy
S.No Level 80% 100% 120%
1 % Recovery 80.04 100.07 120.38
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Figure No.1: Structure of tenofovir
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Figure No.2: UV Spectrum of Tenofovir standard
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Figure No.3: Linearity curve of tenofovir

CONCLUSION

Literature survey revealed that there was no method

has been reported for the estimation of tenofoyir b
U.V. spectroscopy method. The developed UV
spectroscopic method for estimation of tenofovir
was found to be simple, precise, accurate and
sensitive. The method was validated as per ICH

guidelines. Hence, the developed method was found

to be satisfactory and can be used for routine
analysis of tenofovir in bulk and tablet dosagerfor
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