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ABSTRACT

The present research work was focused on the development of a simple, sensitive, rapid, accurate, precise and economical UV Spectrophotometric
method for the estimation of Oseltamivir Phosphate in bulk and pharmaceutical dosage form which is based on the measurement of absorption
maxima at 217 nm. Developed methods obeyed the Beer’s law in the concentration range of 16 to 24ug/ml having line equation y = 0.015x + 0.251
with correlation coefficient of 0.999. Percentage recovery of the drug for the proposed method was from (98.76% to 98.98%), indicating no
interference of the excipients. The developed method was validated with respect to linearity, precision, accuracy (recovery), limit of detection (LOD)

and limit of quantitation (LOQ).
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INTRODUCTION

Oseltamivir Phosphate (OP) is an ester prodrug which is the first
orally available inhibitor of influenza virus neuraminidase, an
enzyme involved in the release of new virus particles from infected
cells. It is used in the treatment and prophylaxis of both influenza A
and influenza B [ The structure of Oseltamivir shows that it
possesses a hydrophobic moiety (Fig. 1). Oseltamivir’s hydrophobic
group is responsible for its poor oral absorption; thus, the
phosphate salt has been developed that allows oral administration
of this drug. OP is rapidly and extensively metabolized via hepatic
esterases to Oseltamivir Carboxylate (OC), the active form, a potent
and selective inhibitor of influenza virus neuraminidase!?23.
Oseltamivir phosphate is (3R,4R,5S)-4- Acetylamino-5-amino-3-(1-
ethylprop oxy)-1-cyclohexene-1-carboxylic acid, ethyl ester,
phosphate (1:1)2. To date there are no published methods for
determination of Oseltamivir Phosphate in both bulk. For the
determination of Oseltamivir there are several methods based on
different techniques such as colorimetric® spectrofluorimetric*
liquid chromatography with UV detection®7891011 and mass
spectrophotometric detection!?131415 capillary electrophoresis 16
and micellar electrokinetic chromatography?’.
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Fig. 1: chemical structure of Oseltamivir Phosphate

MATERIALS AND METHODS
Instrumentation

Double beam UV Visible Spectrophotometers, Shimadzu, Kyoto,
Japan, Model UV1800 with 1cm matched quartz cells, Electronic
Balance and pH Meter Sartorius, Mumbai.

Materials and reagents

Pharmaceutical grade of OP from, Hetero Drugs Limited, Sodium
hydroxide AR grade from Merck Mumbai, Hydrochloric acid AR
grade RFCL New Delhi, Hydrogen peroxide AR grade Merck Mumbai,
Methanol analytical grade from RFCL New Delhi, Water Milli-Q,
Millipore, Mumbai, Oseltamivir Phosphate (Tamiflu) capsule was
used.

Standard solutions and calibration

The standard stock solution was prepared by weighing an accurate
amount of 80 mg of OP and dissolved in 100 ml of distilled water. To
get a solution of 800 pg/ml concentration, the primary stock was
further diluted with distilled water. The calibration curve was
prepared in the concentration range of 16 to 24 pg/ml. The
absorbance was measured at 217 nm against blank solution using
double beam ultraviolet spectrophotometer.

Analysis of the capsule formulation

10 tablets OP 5 mg were accurately weighed and average weight of
the tablet was calculated. Weight equivalent to 80mg was
transferred to 100ml volumetric flask and made up to volume with
distilled water and sonicated for 15minutes. The resultant 1mg/ml
of the solution was further diluted to get a concentration of
100mcg/ml. Accurately pipetted out 2, 2.25, 2.5, 2.75 and 3ml of the
above solution into 10ml volumetric flasks and the volumes were
made up using distilled water. This gave sample solution having
concentration 16,18,20,22 and 24mcg/ml. The absorbance of each
concentration was measured at 217 nm.

Validation

The methods were validated with respect to Linearity, Accuracy,
Precision, Robustness, Limit of Detection (LOD) and Limit of
Quantification (LOQ).

Linearity

The linearity was evaluated by analyzing different concentration of
the standard solution of OP Beer-Lambert’s concentration range was
found to be 16-24(pg/ml).

Accuracy (Recovery test)

The accuracy of an analytical procedure expresses the true value or
reference value. Recovery studies were carried out by standard
addition method at three different levels (80%, 100% and 120%).
Percent recovery for OP by method was found in the range of
98.76%-98.98%.

Precession
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The precision of the proposed method was ascertained by actual
determination of eight replicates of fixed concentration of the drug
within the Beer’s range and finding out the absorbance by the
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proposed method. From these absorbance’s, Mean, Standard
deviation, % RSD was calculated.

Table 1: Linearity table of Oseltamivir in Working Standard

S. No. Concentration pg/ml Absorbance
1 16 0.498
2 18 0.529
3 20 0.561
4 22 0.59
5 24 0.622
Mean 0.56
SD 0.0437
%RS 0.7
R? 0.999
Table 2: Accuracy Readings
Recovery Level Absorbance Mean Absorbance % Recovery of 80%
Sample I 0.499
Preparation 11 0.497 0.498 98.76%
(~80%) 11 0.498
Sample I 0.567
Preparation 11 0.565 0.565
(~100%) 11 0.564
Sample I 1.056
Preparation 11 1.057 1.056
111 1.055
Table 3: Precision readings
S. No. Sample Sample-I Concentration Absorbance Sample-II Concentration Absorbance
preparation no. (pg/ml) (pg/ml)
1 1 20 0.567 22 0.595
2 2 20 0.566 22 0.589
3 3 20 0.567 22 0.596
4 4 20 0.565 22 0.598
5 5 20 0.566 22 0.596
6 6 20 0.567 22 0.595
Mean 0.566333 Mean 0.594833
S.D 0.00748 S.D 0.002794
%RSD 0.13 %RSD 0.46
Limit of detection (LOD) and limit of quantitation (LOQ) 2. Accinelli C, BarraCaracciolo A, Grenni P. Degradation of the

The LOD and LOQ of OP were determined by using standard
deviation of the response and slope approach as defined in
International Conference on Harmonization (ICH) guideliness. The
limit of detection (LOD) for OP was 0.02 pg/ml and the limit of
quantification (LOQ) for OP was 0.04 pg/ml.

RESULTS AND DISCUSSIONS

The proposed UV method for estimation of related substances for
Oseltamivir phosphate was carried out as per USP/ICH guidelines.
The method was found to be specific for the sample and standard
preparation. The method was found to be linear in the specified
range. Accuracy of the method was also established for the drug
product. The method was found to be precise and robust. LOD and
LOQ established by the method are sufficient enough to quantitate
the trace of impurities in the sample. Hence, this method stands
validated and may be used for routine and stability sample
analysis.
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