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1.

ABSTRACT

Three simple and sensitive spectrophotometric nikth@ve been developed for determination
of phytomenadione in injection. Method A is simpJ& spectrophotometric method based on
determination of phytomenadione in methanol at 248. Linearity was obtained in the
concentration range of 2 — l4g/ml. Method B is first order derivative spectnofometric
method and involves estimation of phytomenadioneéthanol using the firsterder derivative
technique at 259 nm as maxima and 276 nm as minGa#bration curve was prepared by
plotting the absorbance difference between maxima and minarsus concentration. Linear
was obtained in the concentration range of 2-14nigMethod C is area under curve (AUC)
method. The method involved calculation of integdavalue of absorbance with respect to the
wavelength between two selected wavelength 241 min280 nm, respectively. Linearity was
obtained in concentration range of 2- 14 pg/ml.eSehmethods were successfully applied to
pharmaceutical formulations because no interferfroen injection excipients were found. The
suitability of these methods for the quantitatietedimination of phytomenadione was provec
validation. The proposed methods were found to ibgple and cost effective and can be
employed for the routine quality control applicati@f phytomenadione in pharmaceutical
formulations.

Keywords: Phytomenadione, Spectrophotometric, First ordeivagve, Area under curve,
Injection, Validation

INTRODUCTION

Chemically, phytomenadione is 1, 4 - naphthalensslio2-methyl-3-(3, 7, 11, 15-

tetramethyl-2- hexadecenyl)-, [R-[R*, R*-(E)Jphylloquinone. Phytomenadione is a mel
napthoquinone derivative, has a key role in manimgi a normal blood clotting mechanism ¢
preventing a hemorrhagic disease of the newboRhytanenadione is official in Britis
Pharmacopoeia (BP), United States Pharmacopoei®)(USuropean Pharmacopoeia (EP) an
Japanese Pharmacopoeia (JPY, BISP, EF*and JP describe liquid chromatographic method
its estimation. Literature survey reveals HPt:Cmethods for determination of phytomenadit

in pharmaceutical formulations and biological flid’he present communication describes sir
and cost effective spectrophotometric methodsHereistimation of phytomenadione in injection.

26



Current Research in Pharmaceuticalnseie2012; 01: 26-30

2. MATERIALS AND METHODS methanol. The absorbances of the resulting solsitievere
measured at 249 nm against methanol as blank. réadib curve
Apparatus was prepared by plotting absorbance versus coratemr The

calibration curve was linear in concentration raofj2 — 14 pg/ml.
A shimadzu model 1700 (Japan) double beam UV/\&sibl

spectrophotometer with spectral width of 2 nm, wergth
accuracy of 0.5 nm and a pair of 10 mm matchedtyuail was
used to measure absorbance of all the solutionsct@p were
automatically obtained by UV-Probe 2.0 system safev A
Sartorius CP224S analytical balance (Goettingerrma@ey), an
ultrasonic bath (Frontline FS 4, Mumbai, India) weed in the
study.

z.a03s

Reagents and materials

bs.

Phytomenadione powder was kindly gifted by Lincoln =~ oo
Pharmaceuticals Ltd., Ahmedabad, India. The comialefixed
dose product was procured from the local marketthisteol (AR
Grade) was procured from S. D. Fine Chemicals LMumbai,
India.

Preparation of diluent, standard and sample solutios

zzzzzz

Preparation of standard stock solution S N 000

The standard stock solution of phytomenadione was

prepared by dissolving 10 mg of phytomenadione @0 Inl Figure 1: Zero order UV spectra of phytomenadiin methanol
volumetric flask using methanol to obtain final centration, 100
pg/ml.

Preparation of sample solution

0.119 T T T

An accurately measured injection solution (1.0 ml)

containing 5.2 mg of phytomenadione (Brand A) d® ing of eeon i
phytomenadione (Brand B) in 50 ml volumetric flake content
was mixed with methanol (30 ml) and sonicated férminutes.
The solution was filtered through Whatman filteppaNo.41 and 0.080
the volume was made up to 50 ml with distilled wat&om this
solution, aliquots containing required concentratiof the drug
were taken for analysis using proposed methods.

Abz.

0.000

Development of the methods

Method A: UV spectrophotometric method -0.050
Method A is simple UV spectrophotometric method. ths 0078
200.00 Z250.00 Z200.00 =250.00 40000

method, the UV spectrum of phytomenadione in meaihavas nm.
obtained which exhibits absorption maxintarfiax) at 249 nm.
Aliquots of standard stock solution (0.2 — 1.4 m8re transferred

into a series of 10 ml volumetric flask and diluttho mark with Figure 2:First order derivative spectra of phytomenadionméthanol
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Method B: First order derivative spectroscopic method

Method B is the first — order derivative
spectrophotometric method. In this method, the zender UV
spectrum of phytomenadione in methanol was obtaiaed

calibration curve of area against concentration \whkted for

derivatized to T order (n = 1). Maxima occur at 276 nm an
minima at 259 nm. Aliquot of standard stock solntiof
phytomenadione (0.2 — 1.4 ml) were transferred s#oes of 10

ml volumetric flask. These solutions were diluteithwnethanol up
to the mark and first derivative spectra were atgdiwhich shows

absorbance maxima at 259 nm and minima at 276 nm.

calibration curve was prepared by plotting the abaoce
difference between maxima and minima versus coragon. The
calibration curve was linear in concentration ranofj2 — 14ug/ml.

Method C: Area under curve (AUC) method

The AUC method involves the calculation of integcht
value of absorbance with respect to the wavelebgtiveen two
selected wavelength 241 nm and 280 nm. Area cdicnla
processing item calculates the area bound by tireecand the

horizontal axis. The horizontal axis is selected dntering the
wavelength range over which the area has to balleddd. The

wavelength range is selected on the basis of regesiservations
so as to get the linearity between area under cuaud

concentration. Aliquot of standard stock solutionf ¢
phytomenadione (0.2 — 1.4 ml) were transferred s#oes of 10
ml volumetric flask. These solutions were diluteithwnethanol up
to the mark and spectra were obtained which shoes between

241 nm and 280 nm. A calibration curve was prepaseglotting
the area versus concentration. The calibrationecuvas linear in

concentration range of 2 — lug/ml.

method C.
Table No. 1. . Regression analysis data and sumofarglidation
parameters
Parameters Simple UV 1% derivative Area under
method method Curve method
Absorption Maxima 249 nm 276 280
A Absorption minima ) 259 241
Beer's Law Limit
2-14 2-14 2-14
(ng/mli)
Regression
equation = = 0.004x -
a y y 0.690X-0.472
(y=a+bc) 0.083x+0.023 0.003
0.690

Slope (b) 0.083 0.004
0.472

Intercept (a) 0.023 0.003

Correlation Coefficient 0.9965 0.9980 0.9973
()
Repeatability (% RSD 0.77 1.25 0.11
n°=6)
Precision(% RSD)

(n=3) 1.12-1.89 0.83-1.88 0.46-1.18
Interday 0.35-1.60 0.76 - 1.90 0.59-1.62
Intraday

LOD® (ug/ml) 0.55 0.41 0.60
LOQY (ug/ml) 1.81 1.35 1.98

Validation of the proposed method

The proposed method was validated according to th

International Conference on Harmonization (ICH)dglines*

Calibration curve (linearity)

Calibration curves for phytomenadione were plotedr
a concentration range of 2 — 14 ug/ml for all thethods.
Accurately measured standard stock solutions otqrhgnadione
(0.2 — 1.4 ml) were transferred to a series of 10vatumetric
flasks and diluted up to the mark with methanole Hibsorbances
of the resulting solutions were measured at 24%nchwas plotted
versus concentration to obtain calibration curvel aegression
equation was calculated (Method A). First derivatisurves of
these solutions (Method B) were obtained, whichwshanaxima
and minima at 259 and 276 nm, respectively. Thibiedlon curve
of amplitude against concentration of the drug stwvinearity for
method B. Area of the zero order spectra’s wereutated and the

28

2LOD = Limit of detection® LOQ = Limit of quantitation

¢ RSD = Relative standard deviatidm = number of determinations

RMethod precision (repeatability)

The precision of the instrument was checked byatsue
scanning and measurement of absorbance of sol(iien6) for
phytomenadione (10 pg/ml for method A, B and C)hwoitt
changing the parameter of the method. The repdiyabias
expressed in terms of percentage relative standawihtion (%

RSD).

Intermediate precision (reproducibility)

The intraday and interday precision of the propose
method was determined by analyzing the correspgndiaponses
3 times on the same day and on 3 different days ayeriod of 1
week for 3 different concentrations of standardusohs of
Phytomenadione (4, 8 and 10 pg/ml for method Ané @).
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The resultwas reported in terms of relative standard the following equations designated by Internatid@ahference on

deviation (% RSD).

Table No. 2. Recovery data for proposed methods

Harmonization (ICH) guideliné$

LOD = 3.3 xo/S

LOQ =10 xo/S

Where,oc = the standard deviation of the response and S
slope of the calibration curve.

Table No. 3. Recovery data for proposed methods

Injection Label Parameter % amount found (n = 3)
claim
(mg/ml)
Method | Method | Method
A B C
Mean 99.15 101.9 98.73
Brand | 5.2
S. D. 1.27 1.34 0.82
Mean 99.60 98.48 99.55
Brand Il 2.0
S .D. 1.08 1.65 0.46

Method | Level | Amount Amount of % Mean recovery +
of sample standard S.D.
taken added (n=3)
(Hg/ml) (%)

| 4 50 98.54 #1.74
4

A I 100 99.23 40.54
4

] 150 100.4 41.35
4

| 50 101.1 +1..68
4

B I 100 98.61 40.97
4

] 150 100.6 #41.09
4

50 99.14 40.94
4

C 1] 100 98.45 +1.291
4

] 150 99.87 40.79

Method A is the simple and direct UV spectrophottsioenethod, Method B is the

n is number of determination and S.D. is stashdiawiation.
Analysis of phytomenadione from Injection
An accurately measured injection solution (1.0 ml)

containing 5.2 mg of phytomenadione (Brand A) dd ing of
phytomenadione (Brand B) in 50 ml volumetric flake content

first derivative method and Method C is Area un@erve method. n is number of was mixed with methanol (30 ml) and sonicated férniinutes.
determination and S. D. is standard deviation.

Accuracy (% recovery)

The solution was filtered through Whatman filteppaNo.41 and
the volume was made up to 50 ml with distilled wat&rom this
solution, aliquots containing required concentmatiof the drug

The accuracy of the method was determined byvere taken for analysis and the solutions were thealyzed as

calculating recovery of phytomenadione by the saaticaddition
method. Known amounts of standard solutions of qimgnadione
was added at 50%, 100% and 150 % level to prediegh8ample
solutions of phytomenadione (4 pg/ml for methodBAand C).
The amount of phytomenadione was estimated by apply
obtained values to the respective regression logations. The
experiment was repeated for three times.

Limit of detection and limit of quantification
The Ilimit of detection (LOD) and the

quantification (LOQ) of the drug were derived byccating the
signal-to-noise ratio (S/N, i.e., 3.3 for LOD an@ fbr LOQ) using

limit of

described under respective calibration curve proeed (Method
A, B and C). The amount of drug was determined dfgrring to
the calibration curve. The analysis procedure vwgseated five
times with pharmaceutical formulation.

3. RESULTS AND DISCUSSION

Method A is simple UV spectrophotometric method. In
this method the simple UV spectrum of phytomenaglidn
methanol was obtained which exhibits absorptionimaxj max)
at 249 nm (Figure 1). The calibration curve wasedin in
concentration range of 2 — 14 pg/ml. Method B & thderivative
spectrophotometric method. Maxima occur at 259 noh minima
at 276 nm (Figure 2). The calibration curve wasdinin



Current Research in Pharmaceuticalnseie2012; 01: 26-30

concentration range of 2 — 14/ml. Method C is the Area under REFERENCES

Curve (AUC) method. In this method the simple U\éapum of

phytomenadione in methanol was obtained and areeeba two L
selected wavelengths was measured. Area measureddre241
nm and 280 nm. The calibration curve was lineacdncentration
range of 2 — 14g/ml.

2.

The proposed methods were found to be simple, tbamsi
rapid, accurate, precise and economic for the meutinalysis of 3.
phytomenadione in pharmaceutical formulations. Timearity
ranges was found to be 2-1dg/ml for all the methods.
Characteristic parameters for regression equatiwh correlation 4.
are given in Table 1. Precision was calculatedeagatability (%
RSD) and intra and inter day variation (% RSD) for
phytomenadione. Accuracy was determined by calicgjathe
recovery, and the mean was determined (Table 2.0®D and
LOQ for phytomenadione were found to be 0.55 aBd,10.41 and
1.35, 0.60 and 1.98g/ml for method A, B and C, respectively
indicates sensitivity of the proposed methods. Triethods were
successfully used to determine the amounts of phgt@adione
presents in injection. The results obtained argdaod agreement
with the corresponding labeled amount (Table 3)oBgerving the
validation parameters, the methods were found tosdmsitive,
accurate and precise. Hence the methods can bewsdplor the
routine analysis of phytomenadione in injectiomiafations.

5.

4. CONCLUSION 6.

The methods described in this manuscript for the
estimation of phytomenadione were found to be sémpénsitive,
accurate, precise, rapid and economical and casubeessfully
employed for the routine analysis of Phytomenadioime
pharmaceutical dosage form. 9.
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