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ABSTRACT KEYWORDS
A direct, simple and sensitive visible spectrophotometric method is de- Assay;
scribed for the assay of oseltamivir phosphate in pure and capsule forms. Folin reagent;

The method is based on the formation of yellowish brown colored species
by the drug with Folin reagent and exhibits absorption maximaat 453 nm.
Regression analysis of Beer-Lambert plots showed good correlationin the
concentration ranges (16-48) pg/ml. The proposed method is applied to
commercial available capsules and the results are statistically compared
with those obtained by the UV reference method and validated by recov-
ery studies. The results are found satisfactory and reproducible. The
method is applied successfully for the estimation of the Oseltamivir phos-
phate in the presence of other ingredients that are usually present in dos-
age forms. The method offers the advantages of rapidity, simplicity and
sensitivity and normal cost and can be easily applied to resource-poor
settings without the need for expensive instrumentation and reagents

© 2013 Trade Sciencelnc. - INDIA

Nucleophillic substitution;
Statistical analysis.

INTRODUCTION

Osdtamivir phosphate (OP) (Figure 1) isthe best
known orally active newest addition to the group of
H.N, and H.N, neuraminidaseinhibitor and an antivi-
ral drug that d owsthe spread of influenza (flu) viruses
(typeA and B) between cellsinthe body by stopping
thenew virusfrom chemically cutting tieswithitshost
cell. Thedrugisconsidered the best treatment for the
bird flu disease. OPisan ethyl ester pro-drug that is
rgpidly and extensively metabolized by esterasesin the

gastrointestinal tract and liver to its active form,
oseltamivir carboxylate (OC). OPisawhitecrystdline
powder solid with the chemical name (3R,4R,55)-4-
acetylamino-5-amino-3(1-ethylpropoxy)-1-
cyclohexene-1-carboxylicacid,ethyl ester, phosphate
(1:1) and Itschemical formulaisC H,,N.O,.H,PO,
representing molecular weight of 410.4.
Inliterature, OP can beidentified by thinlayer chro-
matography, specific optical rotation, infrared spectro-
photometry and tests characteristic for ortho phos-
phates!!, Determination, by International Pharma-
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copeid?, canbedoneby high-performanceliquid chro-
matography!-2 or by titration with perchloric acid.
Other analytical methods such asUV spectroscopy™
8, visible spectrophotometrici®®: colorimetric and
LC9, spectrofluorimetric™, HPLC with UV detec-
tion*>19 and mass spectrometry!®-23, Micellar el ec-
trokinetic chromatography!!, capillary el ectrophore-
sig%l voltammetry?® and potentiometry?” have been
reported for the determination of OPinbiologicd fluids
andformulations. Themain purposeof the present sudy
wasto establishrelatively smple, sensitive, validated
and inexpensive extraction free visible spectrophoto-
metric method for thedetermination of OPin pureform
and in pharmaceutical preparations, sincemost of the
previousmethodsinvolvecritical reaction conditionsor
tedious samplepreparationsand lessspecificity. Sothe
authorshave made someattemptsinthisdirectionand
succeeded in devel oping the method based onthere-
action between the drug and folin reagent (NQS)!%
under specified experimental conditions. The proposed
method for OP determination hasmany advantagesover
other analyticd methodsduetoitsrapidity, norma cost
and environmenta safety. UnlikeHPLC, HPTLC pro-
cedures, theinstrument issmpleandisnot costly. Eco-
nomicaly, dl theandytica reagentsareinexpensveand
availableinany andytica laboratory. Themethod can
be extended for the routine quality control analysisof
pharmaceutica productscontaining OP.

O COOC,H,
HN
)\ NH, - HsPO,

O

Figurel: Chemical structureof OP

MATERIALS& METHODS
(EXPERIMENTAL)

Apparatusand chemicals
A Shimadzu UV-Visible spectrophotometer 1601
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with10mm matched quartz cellswasused for al spec-
tra measurements. A Systronicsdigitd pH meter mode-
361 wasused for pH measurements. All thechemicals
used wereof anaytical grade.

Folin reagent (NQS) solution (Loba, 0.5%,
1.92x102M prepared by dissolving 500mg of NQSin
100 ml of distilled water), phosphate buffer of pH 8.0
(prepared by mixing 30 ml of 0.067M potassium hy-
drogen phosphate and 970 ml of 0.067M disodium
hydrogen phosphateand pH adjusted to 8.0) werepre-
pared.

Prepar ation of standard stock solution

The standard stock solution (1mg/ml) of OPwas
prepared by dissolving 100mg of OPin 10ml 0.1M
sodium hydroxide and the volume was brought to 100
ml with distilled water. Theworking standard solution
of OP (400 pg/ml) was obtained by appropriately di-
luting the standard stock sol ution with the same sol -
vent. The prepared stock solutionwasstoredat 4p C
protected fromlight. From thisstock solution, aseries
of sandardswerefreshly prepared duringtheanalysis

day.
Prepar ation of samplesolution

About 20 capsuleswere wei ghted to get the aver-
agecgpsulewe ght and pulverized. The powder equiva
lent to 100mg of OP wasweighed, dispersedin 25ml
of Isopropyl acohol, sonicated for 15 minutesand fil-
tered through Whatman filter pgper No41. Thefiltrate
was evaporated to dryness and the residue was dis-
solved asunder standard sol ution preparation.

Deter mination of wavelength maximum (h )

The 3.0 ml of working standard solution of OP
(400pg/ml) was taken in 25ml standard flask. To this,
1.0ml of folin reagent (1.092x10°M), 5.0 ml of buffer
pH 8.0 and 1.5ml of distilled water were added and
kept asdefor 15 minfor complete color devel opment.
Then thevolumewas madeup to 25ml usngdistilled
water and sonicated for 1 min. to get aconcentration of
48ug/ml. In order to investigate the wavelength maxi-
mum, the above standard stock sol ution was scanned
intherange of 360-560nm by UV-Visible spectropho-
tometer. From the spectra(Figure 2), it was concluded
that 453nmisthemost gppropriatewavelength for ana-
lyzing OPwith suitablesengitivity.
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Preparation of calibration curve

Aliquotsof thestandard OP solution[1.0-3.0ml,
400ug/ml] were placed in a series of 25ml standard
flask. Then 1.0ml of folin reagent (1.092x10°M), 5.0
ml of buffer pH 8.0 and 1.5ml of distilled water were
added and kept aside for 15 min for complete color
development. Then thevolumewas madeup to 25 mi
using distilled water and sonicated for 1 min. The ab-
sorbance was measured at 453 nm against areagent
blank within the stability period (5minutesto 30min).
The cdibration graph was constructed by plotting the
drug concentration versus absorbance. Theamount of
drug was computed from itscalibration graph (Figure
3).

OSP-NQS
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Figure3: Calibration graph of OP-NQSsystem

Figure2: Absor ption spectraof OP-NQSsystem
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RESULTSAND DISCUSSION

Optimum operating conditionsused in the proce-
durewereestablished by adopting variation of onevari-
ableat atime (OVAT) method. Theeffect of various
parameters such astime, volume and strength of re-
agents, the order of addition of reagents, pH buffer so-
|utionsand solvent for fina dilution of the colored spe-
cieswere studied. Distilled water wasfound to be best
solvent for final dilution. Other water miscible solvents
likemethanol, ethanal, propan-2-ol and acetonitrilehave
no additiond advantageinincreasingtheintensity of the
color. Theoptical characteristicssuch asBeer’s law

TABLE 1: Optical characteristics, precision and accuracy
of proposed method.

Par ameter Values
Amax (NM) 453
Beer’s law limit (ug/ml) 16 - 48
Eﬁirldel |”s sensitivity (ng/cm?0.001 abs. 0.004475524
Molar absorptivity (Litre/mole/cm) 91698.75
Regression equation (Y)*
Intercept (a) -0.084
Sope (b) 0.011
%RSD 1.68
% Range of errors (95% Confidence
limits)
0.05 significance level 1.76
significance level 2.76

*Y =a+ b x, where Y istheabsorbance and x isthe concentra-
tion of OP in pg/ml
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limit, Sandell‘s sensitivity, molar absorptivity, percent
relative standard deviation, (calculated from the six
measurements containing 3/4" of the amount of the
upper Beer’s law limits), Regression characteristics like
standard deviation of sope(S)), standard deviation of
intercept (S)), standard error of estimation (S)) and %
range of error (0.05 and 0.01 confidence limits) were
caculated andtheresultsaresummarizedin TABLE 1.

Natflu capsul es containing OP were successfully
anayzed by the proposed method. Thevauesobtained
by the proposed and reference methodsfor formula-
tionswere compared statistically by thet-and F-test
and found not to differ significantly. Asan additional
demonstration of accuracy, recovery experimentswere

performed by adding afixed amount of thedrugtothe
preanalyzed formulationsat three different concentra-
tionlevels. Theseresultsaresummarizedin TABLE 2.

Chemistry of colored species

Inthepresent investigation, thepresenceof diphatic
secondary amino group of OP permitsthe devel opment
of vis ble spectrophotometric method for itsdetermina
tion. Yellowish brown col ored species (N-a kyl amino
napthaguinone) wasformed by replacement of the sul-
phonate group of the napthaquinone sulphonicacid by a
secondary amino group of drug. Theformation of col-
ored specieswith the reagent may be assigned through
above ana ogy asshown in scheme (Figure4).

TABLE 2: Analysisof sumatriptan succinate by proposed and r eference methods.

L abdled Found by Proposed M ethods Found by #% Recovery

Method *Formulations Amount (mg) ** Amount Reference by Proposed

9 tound £ SD t f Method £SD  Method + SD

NQS capsule-1 30 29.61+0.12 1.45 182 29.80+0.16 98.71+0.40
capsule-2 75 73.22+1.79 2.77 39 74.65+0.91 97.63+2.38

* Capsule- 1 and capsule-2: Natflu capsulesof NATCO PHARMA LIMITED, Hyderabad (INDIA); ** Aver age+ Standard deviation
of eight determinations, thet- and f-valuesrefer to comparison of the proposed method with reference method. (UV). Theor etical
values at 95% confidence limitst =2.57 and f = 5.05; # Recovery of 10mg added to the pre analyzed sample (average of three
determinations); Reference method (reported UV method) using 0.1M NaOH (2a _=216nm).
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Figure4: Probable schemeof thereaction

CONCLUSION

Thereagents utilized in the proposed method are
normal cost, readily available and the procedure does

not involveany critical reaction conditionsor tedious
sample preparation. The proposed col orimetric meth-
ods possessesreasonabl e precision, accuracy, and are
simple, sensitiveand can be used as aternative meth-
odsto thereported onesfor the routine determination
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of OP depending on the need and situation.
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