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ABSTRACT

Oseltamivir phosphate (OP) is chemically ethyl (3R, 4R, 5S)-4-acetamino-5-amino-3-(ethylpropoxy)-1-carboxylate
phosphate used to treat flu virus (influenza).The drug is commercially available as tablets for oral administration. In the
present work two simple, economical, precise and accurate UV spectrophotometric methods have been developed for the
estimation of oseltamivir phosphate in bulk and pharmaceutical formulation .Method A is absorption maxima method in
which Amax was found to be 217.06nm. Method B is first order derivative spectroscopy where drugishewet 214.35

nm. Amplitude (dA/d) was calculated and was plotted against concentration and regression equation was calculated.
Linearity was observed in the concentration range 28l (r =0.999) for the two methods. The % assay for the marketed
formulation for absorption maxima, first order derivative method was found to be 97.62%, 98.02% respectively. The
methods were validated with respect to linearity, precision and accuracy studies. Recovery studies for absorption maxima,
first order derivative was found to be 98.61%, 98.71%respectively. The methods were found to be simple, precise and
accurate and can be employed for routine quality control analysis of oseltamivir phosphate in bulk as well as from its dosage
form.
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INTRODUCTION hetero drugs. The label claim states that each uncoated
Oseltamivir phosphate (OP) is chemically ethyl (3R, tablet contains 45 mg of Oseltamivir phosphate.

4R, 5S)-4-acetamino-5-amino-3-(ethylpropoxy)-1-

carboxylate phosphate. It is classified as antiviral agentSolvent-Distilled water spectroscopic grade

enzyme inhibitor. Oseltamivir phosphate is an oral prodrug

which undergoes hydrolysis by hepatic esterases to forrPreparation of standard stock solution:

active oseltamivir carboxylate. Literature survey reveals Accurately weeighted 100mg of Oseltamivir

that 4HPLC methods, 3biological methods, phosphate was transferred into 100ml volumetric flask. The

2electrophorotic methods,1mass spectroscopic method h@owder was dissolved completely in few ml of distilled

reported for the estimation of oseltamivir phosphate inwater. Later, the volume of the solution was made up to

bulk, biological fluids and pharmaceutical dosage forms.100ml with water to obtain the concentration of 1000ug/ml.

No derivative spectrophotometric method for the estimatiorAliquots of standard stock solution were suitably diluted

of oseltamivir phosphate as a single dosage form. In thevith distilled water to get working standard solutions of

present work an attempt has been made to estimate the dragncentration of 5, 10, 15, 20 andugfml. These were

by spectrophotometric methods. scanned in the wavelength range 200-800 nm.
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Figure 1 Structure of ethyl (3R, 4R, 5S)-4-acetamino-5-
amino-3-(ethylpropoxy)-1-carboxylate phosphate

absorbance

METHODS AND MATERIALS

For the present study Perkin-Elmer UV-Visible double o
beam spectrophotometer (lamda-25) was used with sli el S0 600 500
width fixed at 1.5nm, a pair of 1-cm matched quartz cells_, wavelongth (nm) .
were used to measure the absorbance of solution. Theigure 2 Spectra of Oseltamivir phosphate (concentration
samples were weighed on electronic analytical balancéOng/ml)
(Adventure Essac).

Method A: Absorbance Maxima Method
Reagents Aliquots of standard stock solution of concentration
Oseltamivir phosphate (OP) was obtained as a giﬁloomg/ml were taken and suitably diluted with distilled
sample from hetero drugs Itd, hyd. The marketedWater to get working standard solutions in the increasing
formulation used for tablet analysis was Oseltamivir byconcentration range. These were scanned in the range of
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200400 nm. The absorbance maximum was found to
217.06 nm (Fig.3). The calibration curve was plotted °
concentration v/s absorbance and regression equatio
calculated.

Method B: First order derivative spectroscop)

The first order derivative spectra showithaxima
214.35 (Fig.4).The absorbance difference at n=1 (¥
was calculated by the inbuilt software of the instrun
The derivative amplitudes were calculated by consng
the maxima of the curve. Amplitude was measured fo
respective concentration of standard and was pl
against concentration and regression equation
calculated. The concentration range -25 pg/ml for OP
was chosen for the derivative analysis.

1o

METHOD A
at 217.06 nm
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Figure 3 Absorbance maxima method for Oseltam
phosphate (concentration 542ml)

Analysis of Tablet Formulation

For the estimation of oseltamivir phosphate in
commercial formulations, ten tablets each containing 4!
of OP were weighed and average weight was calcul
The tablets were crushed and powdered in glass morte
the analysis of drug, quantity pbwder equivalent to 1C
mg of OP was transferred to 100 ml volumetric flask
dissolved in sufficient quantity of water. It was sonicz
for 15 mins and through Whatmann filter paper #
Further dilutions of the stock solution were made
distilled water to get required concentration. In methoc
the concentration of OP was determined by measi
absorbances of sample solutions at 217.06 nm (Fig.
method B i.e first order derivative spectroscopy
concentration of OP was determined by mring
amplitude afimaxima 214.35 nm. Results of tablet anal
are shown in Table 1. The assay procedure was ref
three times (n=3).

Table 1Result of Marketed Formulation Analy

Method Lat_ael Mean %RSD %Assay
claim

A 45mg 43.92 1.36¢ 97.62

B 45mg 44.11 0.39¢ 98.02

Validation
The methods were validated according to |
guidelines to study linearity, accuracy and prec

Linearity

The linearity was evaluated by analyzing differ
concentrations of the standard solutions of OP. Fron
standard stock solution of 100§ml appropriate dilution
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were made in distilled water .These were scanned il

wavelength range 20400 nm. Be€'s law was obeyed in
the concentration rangeZs pug/ml for all the two method:

The correlation coefficient was found to be 0. (Figures

5, 6)

METHOD B
at 214.25 nm
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Figure 4 First Order Derivative Spectroscc

07 Linearity of Oseltamivir at 217.06 nm
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Figure 5 Calibration Curve For Oseltamivir phosphate z
order

Linearity of Oseltamivir first order at 214.35nm
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Figure 6 Calibration Curve For Oseltamivir phosphae 1
order

Accuracy (Recovery studies):

To ascertain the accuracy of proposed mett
recovery studies were carried out by standard adc
method at three different levels (100%, 150% and 20
Percent recovery for OP by all the two methods, was fi
in the range of 97%- 103% (Tak¢

Precision

The reproducibility of the proposed methods
determined by performing tablet assay different time
intervals on same day (Intraday precision) and on 1
different days (Inteday precision

RESULTS AND DISCUSSION
For method A, the absorbance maxima was found to
217.06nm, for method Bumaxima at 214.35nm wz
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selected for first order derivative spectra selected for thén the range of 97% -103%, respectively. Hence, the
analysis. The % assay by the two methods was found to hgroposed methods were validated in terms of linearity,
in the range 99.03-100.16% for Oseltamivir phosphate. N@recision and accuracy (Table No.3). The present work

interference was observed from

the pharmaceuticaprovides an accurate and sensitive method for the analysis

excipients. The % recovery obtained for absorptionof OP in bulk and tablet formulation.

maxima, first order derivative spectroscopy was found to be

Table 2 Result Of Recovery Studies

Amount recovered

Amount present Amount added %Recovery %RSD
(Hg/mi) (Hg/mi) (/)
A B A B A B

10 10 19.96 19.94 99.63 99.42 1.876 0.365

10 15 24.87 24.89 98.77 98.95 1.365 0.395

10 20 29.85 29.75 98.53 97.56 1.546 0.876
Table 3Results of the two methods oseltamivir phosphate in tamiflu and generic versions”,
Parameter Method A Method B J. Pharm. Biomedical Analysis, 2009, 50 (3), 544-546.
Amax 217.06 214.35 . Aydogmus Z., “A new, simple and sensitive
Linearity range 5-25 5-25 spectroflurimetric method for the determination of
Correlation coefficient 0.9992 0.9999 oseltamivir  phosphate in  capsules through
Regression equation Y= mX+C Y= mX+C derivitazation with  fluorescamine”, Journal  of
Slope -0.0036 0.2056 Fluorescence, 2009, 19 (4), 673-679.
Intercept 0.0236 0.0259 Katja Heining, Franz Bucheli, “A sensitive
RSD (%) 1.365 0.3955 determination of oseltamivir and oseltamivir
Assay (%) 97.62 98.02 carboxylate in plasma, urine, cerebrospinal fluid and
Recovery (%) 98.61 98.71 brain by liquid chromatograpy-tandem mass
Precision (% RSD) 1.365 0.395 spectroscopy”, Journal of Chromatography B,

CONCLUSION

The two spectrophotometric methods were developed
and validated as per ICH guidelines. The standard deviation
and % RSD calculated for the proposed methods are within
limits, indicating high degree of precision of the methods.
The results of the recovery studies performed indicate thé-
methods to be accurate. Hence, it can be concluded that the
developed spectrophotometric methods are accurate,
precise and can be employed successfully for the estimation
of oseltamivir phosphate in bulk and formulation. The
proposed methods were found to be simple, economical,
rapid, precise and accurate for the determination of OP in
tablet dosage form. Thus, it can be easily and convenient§.

adopted for routine quality control analysis.
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