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ABSTRACT

The present study describes a simple, accurate, precise, specific and highly sensitive method for the determination of
Nicardipine Hydrochloride present in pharmaceutical dosage forms. The method is validated for the determination
of Nicardipine Hydrochloride in bulk and tablet dosage form. The solvent used was acetonitrile: water (50:50) and
the Zmax or the absor ption maxima of the drug was found to be 235nm. A linear response was observed in the range
of 5-25ug/ml with a regression coefficient of 0.999. The linear regression equation obtained by least square
regression method were y=0.249X+0.008, where y is the absorbance and x is the concentration of the pure drug
solution. The. The method was validated for several parameters like accuracy, precision as per ICH guidelines. The
values of relative standard deviation and % recovery were found to be satisfactory, indicating that the proposed
method is precise and accurate and hence can be used for the routine analysis of Nicardipine Hydrochloride in bulk
and pharmaceutical formulation.
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INTRODUCTION

Nicardipine hydrochloride, 2-(N-benzyl-N-methylarajethyl methyl 1,4-dihydro- 2,6-dimethyl-4-(m-nipleenyl)-
3,5-pyridinedicarboxylate monohydrochloride, isactum antagonist with highly potent vasodilatingiety and
has been widely used for the treatment of hypeitanand cerebrovascular disease[1]. Although nipard is
rapidly and completely absorbed from the gastresitihal tract after oral administration to humand &boratory
animals, its plasma concentrations are relativaly diue to extensive first-pass metabolism in therl[1,2].

Several analytical methods for nicardipine wereortgal including spectrophotometry[3- 6], voltammyEZr9], high
performance liquid chromatography[10-14], liquid r@matography-mass spectrometry[15-18], and capillar
electrophoresis[19]. A study on forced degradatiegradation kinetics and photo stability of ni¢pirte were also
reported in literature[20-22]. Most of these methodere used for quantitative determination of rdigzne
hydrochloride in biological fluids.Hence the objeget of proposed study was to develop simple, ateurecise
and rapid this UV spectrophotometric method for ¢élsémation of nicardipine hydrochloride in acetdld@ with
water system. Hence, it can be employed for rowimadysis in Quality Control Laboratories

3688



Amala M ateti et al J. Chem. Pharm. Res., 2012, 4(7):3688-3694

Fig.1-Nicardipine structure:

EXPERIMENTAL SECTION

Instrument

UV-Visible SpectrophotometerT60 (model), Analytice@chnologies Limited, connected to the digital teys
loaded with UV-Win software ver.5.1.1 have an wawglth accuracy of £5.0nm with quartz cells of lcathp
length.

Reagents and materials
Working standard of pharmaceutical grade Nicardipifydrochloride was procured locally and other cicaf
used were of AR grade and purchased from SD fieenatals, Mumbai.

Preparation of standard stock solution
10 mg of pure Nicardipine Hydrochloride was dissol\separately in acetonitrile solvent and finaluno¢ was
made up with water to produce a concentratior06fiy mi™ which is the standard stock solution.

Selection of wavelength

In order to ascertain the wavelength of maximunoglifon (umax) of the drug, different solutions of the dr{§s
pg/ml and 25.g/ml) in 50% acetonitrile were scanned using spgttotometer within the wavelength region of 200
— 400 nm against 50% acetonitrile as blank. Theltieg spectra shown in Figure-2 and the absorptorve
showed characteristic absorption maxima at 235nmNfoardipine Hydrochloride . overlay absorptionesppum
showed in Figure-3

Figure2:: UV Spectrum of Nicar dipine Hydrochloride in acetonitrile
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Figure3:: Overlay Absor ption Spectrum of Nicardipine Hydrochloride
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Calibration standards

From the standard stock solution of nicardipinerbgtloride , different concentrations were prepaespectively
in the range of 5-2&/ml and measured absorbance at 235nm.The calibratives were plottefigure-4) and
data presented in Table 1.

Figure4: Calibration curve of Nicardipine Hydrochloride
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VALIDATION

Validation can be defined as (ICH) Establishingoented evidence, which provides a high degreessiirance
that a specific activity will consistently produaelesired result or product meeting its predetegthspecifications
and quality characteristics[10]. The method wasdet¢d for several parameters like linearity, aacyr precision,
Ruggedness, Robustness, Limit of detection(LOD)iLof quantification(LOQ) according to ICH guideds

TABLE 1:Linearity table of Nicardipine Hydrochloride

Concentration Absorbence

(ng /ml)

5 0.263
10 0.49
15 0.771
20 1.004
25 1.252

Linearity
The linearity of the analytical method was its gbtb elicit test results which are directly proponal to analyte
concentration in samples within a given range. 3taldish the linearity of the proposed method,aussialiquots of
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the standard solution of the drug were preparenh fstock solution and analysed. The drug showedtitein the
range of 5-2pg/ml with correlation coefficient 0.999. Linearithata are shown ifablel.

Precision

Precision studies were carried out to ascertain répFoduciblity of the proposed method. Repeatahliis

determined by preparing six replicates of same eoination of the sample and the absorbance wasumehs
Intraday precision study was carried out by premadrug solution of same concentration and analy#iat three
different times in a day. The same procedure whawed for three different days to determine intgrgbrecision.

The results was reported as %RSD. The precisionitreeowed a good reproducibilifff able 2) with percent
relative standard deviation less than 2. The resflintraday and interday precision studies avshin (Table 3
and Table 4).

TABLE 2: Precision results showing r epeatability

Accuracy

Concentration Absorbence | Statistical Analysis
(pg /ml)
15 0.771
15 0.779 Mean=0.7731
15 0.768 SD=0.00376
15 0.774 % RSD=0.486
15 0.775
15 0.772

TABLE 3: Intraday precision

. Absorbence.l | Absorbence.2 | Absorbence3
Concentration (pg/ml) (Morning) (After noon) (Evening) Avg% RSD
15 0.778 0.781 0.774
15 0.776 0.776 0.769
15 0.772 0.77 0.771
15 0.779 0.788 0.774
15 0.775 0.777 0.775
15 0.778 0.779 0.781
%RSD 0.332 0.765 0.529 0.542
TABLE 4: Interday precision
Concentration (pg/ml) Dayl O/EZySZD Day3 Average % RSD
15 0.775 | 0.774 | 0.778 0.7756

Accuracy of the proposed method was determinedyusicovery studies. The recovery studies wereazhout by
adding different amounts (80%,100%,120%) of theemlrug to the pre-analysed formulation. The sohgiaere
prepared in triplicates and the % Recovery wasutatied. The results are shown ireple 5).

TABLE 5: Accuracy readings of Nicar dipine Hydrochloride

. - Statistical Analysis

Labelled claim (mg) | Level of Addition(%) | Amount of puredrug added(mg) | % Recovery MEAN SD %RSD
30 80 24 100.05
30 80 24 98.89 99.085 | 0.275772 | 0.278318
30 80 24 99.28
30 100 30 1015
30 100 30 100.8 100.6 1.014869 | 1.008836
30 100 30 99.5
30 120 36 99.54
30 120 36 100.94 100.1267 | 0.727003 | 0.726083
30 120 36 99.9
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Ruggedness
Ruggedness was determined by carrying out anabysisvo different analyst and the respective abswbavas
noted and the results was indicated as % RISibIe6)

TABLE 6: Results showing Ruggedness

Analyst.1
Concentration(ug/ml) | Absorbance | Statistical analysis

15 0.785
15 0.776 MEAN=0.778
15 0.782 SD=0.0041
15 0.779 % RSD=0.530
15 0.775
15 0.775

Analyst.2
15 0.778
15 0.776 MEAN=0.778
15 0.773 SD=0.0039
15 0.779 % RSD=0.510
15 0.785
15 0.778

Robustness
Analysis was carried out at two different tempeam@siiroom temperature and at 180c to determineothgstness
ofthe method and the respective absorbance wasuneelad he results was indicated as %R3Bble7)

TABLE7: Results showing robustness

Room temperature
Concentration(ug/ml) Absorbance | Statistical analysis

0.771

15 0.776 MEAN=0.773

15 0.768 SD=0.0049

15 0.769 % RSD=0.636

15 0.775

15 0.781

Temperature 18 degree cenrigrade

15 0.788

15 0.778 MEAN=0.780

15 0.785 SD=0.0053

15 0.773 % RSD=0.691

15 0.781

15 0.778

TABLE 6: Summary of the method developed

PARAMETER RESULT
Absorption maximum | 235nm
Beerslaw range 5-25 pg/ml

Correlation coefficient | 0.999
Regression equation 0.249X+0.008

Slope 0.249
I nter cept 0.008
Accuracy 98.8-101.5%
Precision(% RSD) I ntraday(0.542), interday(0.775)
LOD 0.1032 pg/ml
LOQ 0.3130 pg/ml

LOQ and LOD

Limit of detection (LOD) is the lowest amount ofadyte in the sample that can be detected. Limguantification
(LOQ)is the lowest amount of analyte in the sanpl can be quantitatively determined by suitalezigion and
accuracy. LOQ nd LOD was determined using theotfathg equation LOQ-10s/m , LOD-3.3s/m where s is th
standard deviation of the response and m is thpegibthe related calibration curve.
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The values of LOQ and LOD were found to be be (2408 0.313Qg/ml respectively.
The results of various parameters of the developetthod are shown iIRABLE 6.

Quantification in dosageform

To analyse the concentration of drug in the phaeutical formulation, Twenty tablets were accuratelyighed
and powdered. Tablet powder equivalent to 100mg acasirately weighed and transferred to a 100mlnaelic
flask, dissolved in acetonitrile, sonicated, anthffiy made up the volume with 50% acetonitrile. Bodution was
centrifuged for the excipients to settle down ane tesulting solution was filtered using whatsméhar paper
nol.The solution was suitably diluted so as to iabgaconcentration in the linearity range and theoabance was
measured at 235nm against 50% acetonitrile as bldrkresult of analysis are shown Trable 7).

TABLE 7: Quantification in dosageform

Formulation Label claim(mg) | Estimed amount of drug(mg) | %Purity
Nicar dipine Hydr ochloride(car dene) 45mg 44.86 99.68

RESULTSAND DISCUSSION

The proposed method provides a simple , accuratgaenical and convinient method for the analysigsénapine
maleate using UV spectrophotometry. The wavelermgtifiesponding to maximum absorbance in methanol was
found at 235nm. Beers law was obeyed in the coramiion range of 5-2%/ml with correlation coefficient 0.999.
Acurracy of the proposed method was determinechbyrécovery studies, and good %Recovery (98.8-5%0)L of

the drug obtained indicate that the method is ateurThe method was found to be precise as %R8les for
interday and intraday was found to be less tharh2.method was also found to be rugged and rolsusiea% RSD
values were found to be less than 2. The limitetedtion and limit of quantification of the propdsmethod was
found to be 0.1032and 0.3186/ml indicating that the method developed is serssifThe results of assay obtained
was found to be in good agreement with the labellgith, indicating the absence of interference efékcipients

CONCLUSION

The developed method can be concluded to be siraptjrate, reliable and economical.The proposedhadeis
specific without and interference of excepients dwathce can be used for the routine analysis of riiigme
Hydrochloride in bulk and in pharmaceutical foratidn.
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