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ABSTRACT

This study describes the development and validation for the simultaneously estimation of cilnidipine and olmesartan
medoximil in combined tablet dosage form by first order derivative UV spectroscopic method. The quantification
was achieved thefirst order derivative method at 256 nm and 220 nm over the concentration range of 2-10 ug/ml for
cilnidipine and 4-20 ug/ml for olmesartan medoximil in a combined tablet formulation. Procedure does not require
prior separation of components from the sample. LOD values for CIL and OLM are found to be 0.67 xg/ml and 1.90
1g/ml respectively. LOQ values for CIL and OLM are found to be 2.04 ug/ml and 5.77 ug/ml respectively. The result
of analysis has been validated statistically and recovery studies carried out in the range of 80-120 % to confirm the
accuracy of the proposed method. The relative standard deviation was found to be < 2.0%. The present result shows
that the proposed method can be successfully used for simultaneous determination of the drug content in marketed
formulation.
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INTRODUCTION

Cilnidipine is chemically 1, 4-Dihydro-2,6-dimeth#t(3-nitrophenyl)-3,5-pyridinecarboxylic acid 2-
methoxyethyl(2E)-3-phenyl-propenyl ester. Cilnidipiis a dual blocker of L- type voltage-gated eattichannels
in vascular smooth muscle and N-type calcium chiinngympathetic nerve terminals that supply bloedsel$”
Olmesartan medoximil 2, 3-Dihydroxy-2-Butenyl 4(3xdoxy-1-cilhylethyl)-2-Propyl-1-[P-(O-1h-Tetrazé-
ylphenyl) Benzyl] Imidazole5-Carboxylate, Cyclic 2Carbonate is indicate for the treatment of htgresion It
may be used alone or in combination with othertgpiertensive agents. OLM is a prodrug that workblogking
the binding of Angiotensin Il to the AT1 receptar vascular musclé® The review of Literature revealed that
various analytical methods involving UV Spectrogitoetry, HPLC and HPTLE'? etc. Have been reported for
Cilnidipine and Olmesartan medoximil individual acdmbination with other drugs but no any analyticethod
has been reported yet for combination of thesedwgs. Therefore the present research work aintetelop a
simple, sensitive, accurate and reproducible metioodsimultaneous estimation of cilnidipine and ebartan
medoximil combined dosage form by spectrophotometethod.
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MATERIALSAND METHODS

I nstrumentation

A Shimadzu model THERMO Limited, modeldouble beam UV/Visible spectrophotometer with s@avidth of
2 nm. wavelength accuracy of 0.5 nm. All the apperand instruments were calibrated and validategex
calibrated as validated as per calibration andiesitin protocol specified before starting the eikpental work ™!

Reagentsand M aterials

API of Cilnidipine was kindly gifted by pure chem. Lab Aeswar. AP| of Olmesartan medoxomil was kindly
gifted by Cadila pharma Ahmadabad. Olmesartan madd>xand Cilnidipine combined dosage form (NEXOVAS-
0) purchased from local market. All other reagerstsd were of analytical grade.

Preparation of standard stock Solution

An accurately weighed quantity of CIL 10 mg and Ol mg were transferred to a separate 100 ml vdhione
flask and dissolved and diluted to the mark withttraaol to obtain standard solution having concéiotmeof CIL
100 pug/ml and OLM 10Qug/ml.

Preparation of calibration curvesfor CIL and OLM

For calibration curve 0.2, 0.4, 0.6, 0.8 and 1.0ofmtilnidipine solution were taken and made up\tbkime up to
10 ml with methanol in 10 ml volumetric flask (2-19/ml) and for olmesartan medoximil 0.4, 0.8, 1.5 4nd 2.0
ml of olmesartan medoximil solution were taken anade up the volume up to 10 ml with methanol innil0
volumetric flask (4-2Qug/ml).

Selection of ZCP Values

Standard solution of Cilnidipine and Olmesartan oxéuiil were scanned separately in the range of 200-nm.

Convert these spectra into first order derivatigectra. Data was obtained by overlay spectra df daigs. Data
was obtained at 256 nm shows absorbance of cilnigligt which olmesartan medoximil shows zero atewb and
at 220 nm shows absorbance of olmesartan medoatmihich cilnidipine shows zero absorbance. Whiobvsin

figure 1.

Validation of method
The method was validated with respect to linearit@D (limit of detection), LOQ (limit of quantifid&on),
Precision and accuracy.

Linearity

Linearity of an analytical procedure is its abilitp obtain test results which are directly proporél to
concentration of analyte in the sample. Calibratiarve was plotted over a wide concentration raangthe linear
response was observed over concentration rangeifdure. The calibration curve was constructed knttimg

absorbance vs. Concentration.

Precision

Intraday Precision

Three replicates of three mixture concentrationstafidard solution of cilnidipine and olmesartardmeémil, total
nine determination were analyzed at short inteofdime, absorbance were measured and RSD wada@du

Interday Precision
Three replicates of three mixture concentrationstafdard solution of cilnidipine and olmesartardmeénil, total
nine determinations were analyzed at three conisecdidy and absorbance were measured and RSD \eatabad.

Acceptance criteria RSD should be less than 2%.

Limit of Detection and limit of Quantification

LOD and LOQ were determined by selecting the lowesicentration of calibration curve and six repkssof these
target concentration were analyzed. For Cilnidignereplicates of 4g/ml and for Olmesartan medoximilp@/ml
were analyzed at 256 and 220 nm respectively.
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Accuracy

The accuracy of the method was determined in taf¥tsrecovery of standard. Recovery studies werdezhout
by addition of standard drug solution at the leoElB0%, 100% and 120% to the pre-analyzed sampléhik
method the known concentration standard drug weedtb the assay sample which is depicted in thble

Analysis of tablet dosage form

Twenty tablets were weighed, their mean weight meteed and finally powdered. An accurately weighallet
powder equivalent to 10 mg of CIL and 20 mg OLM w@nsfer into 100 ml volumetric flask containing &l of
diluent, sonicate for 10 minute and volume was maguéo the mark with diluent, the resulting solatiwas filtered
using 0.45um filter. From filtrate, 1 ml of solution was trdesred into 100 ml volumetric flask and volume was
made up to mark with diluent to obtain the conaaitn of 1Qug/ml CIL and 2@g/ml of OLM. Absorbance of the
resulting solution was measured at 256 nm and 220Result show in table 2

Figure 1first order derivative spectra of CIL and OLM
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Table 1 Recovery studiesfor the CIL and OLM by First derivative method

Conc. of Sample Level Conc. of Pure API Total Conc. Mean Total Conc. Found % Recovery Mean % RSD
taken (ng /MI) spiked (ng /mL) (ng/mL) (n=3) (ng/mL) (n=3)
CIL 80 % 3.2 7.2 7.24248 100.59 0.6
4 100 % 4 8 7.9984 99.98 14
120 % 4.8 8.8 8.79384 99.93 15
80 % 6.4 14.4 14.39424 99.96 0.5
oM 100% 8 16 16.0544 100.34 0.3
120 % 9.€ 17.€ 17.5753I 99.8¢ 0.4
Table2 Assay result for CIL and OLM by First derivative method
Tablet formulation
FORMULATION Cilnidipine Olmesar tan medoxomil
Concentrationy(g /mL) 10 20
Concentration foundu@g/mL) (n=3) + SD| 10.00567 * 0.184 20.00833 + 0.55
%Purity 100.0567 100.0417
Table3 Summary of Validation Parametersfor CIL and OLM by First derivative method
PARAMETERS CIL OLM
Linearity (ug/mL) 2-10 4-20
%Recovery (% 99.93 %- 100.59% | 99.86%- 100.34 ¥
Precision((%RSD)
Repeatability (n=6) 1.44 151
Intra-day (n=3) 0.3-0.7% 04-0.8%
Inter-day (n=3) 0.8-1.02 1.05-1.18
LOD (ug/mL) 0.67361 1.905256
LOQ (ug/mL) 2.0412 5.77350:
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RESULTSAND DISCUSSION

In this method, the calibration curve for mixturassound to be linear in the concentration rande  value for
CIL was found to be 0.999. And for OLM was foundbi® 0.999. The developed method was found to leadim
the concentration range of 2-10g(ml) for CIL and 4-20 {g/ml) for OLM. % Recovery of CIL and OLM were
found to be 99.93 % - 100.59% and 99.86% - 100.3#3$pectively which are within limit (98.0%- 102%8 per
ICH guideline. So the developed Method is fountbécaccurate. The % RSD for CIL was found to be aid for
OLM was found to be 1.44, which is within limit (2%). This indicates the developed Method have good
repeatability. The % RSD of Intraday precision @t was found to be 0.3-0.7 and for OLM was fouade 0.4 —
0. 8. The % RSD of Interday precision for CIL waairid to be 0.8-1.02 and for OLM was found to be541.0
1.18.which is within limit (< 2%). So the developktthod is found to be precise. The limit of deimtt{LOD) for
CIL was found to be 0.ag/ml and for OLM 1.9Qug /ml the limit of quantification (LOQ) for CIL wafound to be
2.04pg /ml and for OLM 5.770g/ml. % Assay of CIL and OLM were found to be 1@%w/w and 100.04 %w/w
respectively which are within limit. So the deveddpMethod can be applied for the simultaneous esitim of CIL
and OLM in tablet dosage form. Summary of validai@rameters of proposed method is reported ie &bl

CONCLUSION

From the results obtained by applying the suggegtededure, it is obvious that the proposed methatcurate,
precise, simple, sensitive, selective and rapid @dbe applied successfully in routine analysisttie estimation
of CIL and OLM in tablet dosage form.
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