e-ISSN:2321-0812
p-ISSN:2347-2340

Research and Reviews: Journal of Pharmaceutical Analysis

Dual Wavelength Spectrophotometric Method for Estimation of Cilnidipine and
Telmisartan in Their Combined Dosage Form.

Shahin Vahora*, Falgun Mehta, Usmangani Chhalotiya, and Dimal Shah.

Indukakalpcowala College of Pharmacy, New Vallabh Vidyanagar -388121, Gujarat, India.

Research Article

Received: 15/01/2014 ABSTRACT
Revised: 27/02/2014
Accepted: 14/03/2014 The study aim to develop simple, sensitive, rapid, accurate and
precise spectrophotometric method for estimation on Cilnidipine (CIL) and
*For Correspondence Telmisartan (TEL) in combined dosage forms. Pure drug sample of
Cilnidipine and Telmisartanwere dissolved in a methanol. From the
Indukakalpcowala College of overlain spectra, four wavelengths 264 nm (A1), 297.4 nm (A2), 229
Pharmacy, New Vallabh nm (A3)and 246.8 nm (M) were selected for quantitation of both the
Vidyanagar -388121, Gujarat, drugs by proposed Dual wavelength spectrophotometric method. The
India. quantitative determination of CIL was carried out by measuring the
absorbance difference at Amax of 264 nm and 297.4 nm where TEL
Keywords: Spectrophotometry, shows same absorbance value. The quantitative determination of TEL
Cilnidipine, Telmisartan was carried out by measuring the absorbance difference at 229 nm and
246.8 nm where CIL showed same absorbance value at both the
wavelengths. The results of analysis were validated statistically and by
recovery studies and found to be free from interferences. These methods
obey Beer’s law in the concentration range 2-6 ug/ml and 3-15 pyg/ml for
ClLand TELrespectively.

INTRODUCTION

Cilnidipine (CIL) is a light yellowish powder. Chemically it is 1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-
pyridinedicarboxylic acid2-methoxyethyl(2E)-3phenyl-2-prpenyl ester [1](Fig.1.A). It is antihypertensive agent and
calcium channel blocker. Cilnidipine is a dual L-/N-type calcium channel protein inhibitor and blocker.
Cilnidipine has displayed renal andvascular protective effects and improved baroreflexsensitivity in patients with
hypertension [1.23.45], Telmisartan (TEL) is white crystalline powder. Chemically, it is 4 * -[[4-Methyl-6-(1-methyl-1H-
benzimidazol-2-yl)-2-propyl-1H-benzimidazol-1-ylimethyl]biphenyl-2-carboxylic acidl®78! (Fig. 1: B). It is very soluble
in methanol and practically insoluble in water. It isAngiotensin-converting Enzyme Inhibitors and Angiotensin Il
Type 1 Receptor Blockersagents. The mechanism by which Telmisartan is an angiotensin Il receptor blocker
(ARB)that shows high affinity for the angiotensin Il receptor type 1 (AT1), with a binding affinity3000 times greater
for AT1 than AT2. It has the longest half-life of any ARB (24 hours) and the largest volume of distribution. The
combination of CIL and TEL is indicated asantihypertensive agents.[®! Literature survey revealed that Cilnidipine
can be estimated by spectrophotometry [10. 111 and by liquid chromatographic methods [12.13.14] individually or in
combination with other drugs, and Telmisartan can be estimated by spectrophotometry(1516.17.18,19.20.21] gand by
liquid chromatographic methods individually or in combination with other drugs (2223241 Two methods UV
spectroscopy [25: 261 have been reported for the estimation of Cilnidipine and Telmisartan in their combined dosage
form. Dual wavelength spectrophotometric method is considered to be a good alternative, and it should be widely
explored as an important tool in routine drug analysis. The aim of the present work was to develop an accurate,
repeatable, sensitive and specific UV spectrophotometric method for the determination of CIL and TEL in
formulation as stipulated by the ICH guidelines. The proposed method was validated according to ICH guidelines
and its updated international convention.

MATERIALS AND METHODS
Instruments

A Shimadzu UV-1800, UV/Visible spectrophotometer with spectral band width of 1nm, wavelength
accuracy of £ 0.3 nm and 1 cm matched quartz cells was used for analytical method development.
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Preparation of standard stock solution (100ug/ml)

Accurately weighed portion of CIL and TEL 10 mg was transferred to a 10 ml volumetric flask and
dissolved and diluted to the mark with methanol to obtain solution having concentration of CIL and TEL
(1000 pg/ml). From this 1 ml was pipetted out in 10 ml volumetric flask and diluted to the mark with
methanol to obtain standard stock solution of 100 pg/ml.

Selection of analytical wavelength

Accurately weighed 10 mg of CIL and 10 mg TEL was transferred into 100 ml volumetricflask,
separately and dissolved in small volume of methanol. The volume was adjusted to the mark with
methanol to obtain final concentration of CIL and TEL (100 pg/ml). 1 ml of this solution was transferred
in 10 ml volumetric flask and volume was adjusted to the mark with methanol, to prepare a final concentration
10 p g/ml. This standard solution of CIL and TEL was scanned in UV range 200-400 nm in 1cm cell against
methanol was blank and maximum absorbance was measured for selection of A max of CIL and TEL.From
the overlain spectra, four wavelengths 264 nm (A1), 297.4 nm (A2), 229 nm (A3)and 246.8 nm (AM) were
selected for quantitation of both the drugs by proposed Dual wavelength spectrophotometric method. The
guantitative determination of CIL was carried out by measuring the absorbance difference at Amax of 264 nm
and 297.4 nm where TEL shows same absorbance value . The quantitative determination of TEL was carried out
by measuring the absorbance difference at 229 nm and 246.8 nm where CIL showed same absorbance value at
both the wavelengths. Hence, the absorbance difference between 229 nm and 246.8 nm was directly proportional
to concentration of TEL.

Calibration curve for CIL and TEL

Appropriate aliquot of stock solution was taken in five different 10 ml volumetric flask.Volume was
made up to the mark with methanol to obtain final concentration of 2, 3, 4, 5, 6g/ml of CIL and 3,6,9,12,15 ug/ml
of TEL respectively.

Estimation of CIL and TEL in Tablet Dosage Form

Twenty tablets (label claim of 10 mg CIL and 40 mg TEL) were weighed and finely powered. Powder
equivalent to 10 mg CIL and 40 mg TEL was accurately weighed and transferred to 100 ml volumetric flask
addition of methanol and sonicated for 15 min. The volume was made up to mark with methanol. The
solution was filtered through whatmann filter paper no 41. From this solution, 1 ml was transferred to 10 ml
volumetric flask and volume give a solution containing 10 yg/ml CIL and 40 pg/ml TEL. This solution was used
for the estimation of CIL and TEL. The responses of the sample solution were measured at 264 nm (A1),
297.4 nm (A2), 229 nm (A3) and 246.8 nm (M) for quantification of CIL and TEL respectively. The amount of
CIL and TEL present in the sample solution were determined by substituting the absorbance into the regression
equation for CIL and TEL respectively.

VALIDATION OF UV METHOD [27]
Linearity and Range

The linearity was evaluated through a linear regression analysis. The linearity for CIL (2- 6 pg/ml) at 264
nm (A1), 297.4 nm (A2) and TEL (3 -15 p g/ml) 229 nm (A3) and 246.8 nm (M) at was determined in terms of
correlation coefficient.
Accuracy

To demonstrate the accuracy of the proposed method, recovery studies were carried out by standard
addition method. Solution of formulation in concentration 2 pg/ml for CIL and 3ug/ml for TEL was spiked with
50%, 100% and 150% concentration of standard for CIL (1, 2,3 pg/ml) and for TEL(1.5,3,4.5 pg/ml)
respectively. % recovery was then calculated by using regression equation.
Precision
Repeatability

Standard solutions of CIL (2, 3, 4, 5, 6 pyg/ml) and of TEL(3, 6, 9, 12, 15 yg/ml) were prepared and

spectras were recorded. Absorbance was measured at 252 nm using methanol as a blank. The absorbances
of the same concentration solution were measured six times and %RSD was calculated.
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Intra and inter day precision

Variation of results of three different concentrations (2, 4 and 6 pg/ml) of CIL and (3, 9, 15 ug/ml) of
TEL within the same day (intra- day) & variation of results between different days (inter- day) were
analyzed.Intra-day precision was determined by analyzing CIL and TEL for three times in the same day.

Inter-day precision was determined by analyzing CIL and TEL daily for three days.
Limit of detection

From the linearity curve equation, the standard deviation (SD) of the intercepts (response) was calculated.
Then LOD was measured by using mathematical expressions given in section.The limit of detection (LOD) of
the drug was calculated by using the following equations designated by International Conference on Harmonization
(ICH) guideline:

LOD = 3.3 * g/,

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

Limit of quantification

From the linearity curve equation, the standard deviation (SD) of the intercepts (response) was calculated.
Then LOQ was measured by using mathematical expressions given in section.The limit of quantification
(LOQ) of the drug was calculated by using the following equations designated by International Conference on
Harmonization (ICH) guideline:

LOQ = 10 * o/S

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

Solution stability
The sample preparations were analyzed by UV at regular intervals for 24 hrs as per test procedure.
RESULT AND DISCUSSION OF UV METHOD
Selection of solvent

CIL and TEL are soluble in Methanol but it is insoluble in Water. So spectrum of CIL and TEL was scanned
in Methanol.

Selection of analytical wavelength

Dual wavelength method was used for estimation of CIL and TEL; In this method, two wavelengths are
required for one drug where one drug shows similar absorbance but other drug shows difference in absorbance.
Two wavelengths were selected at which CIL showed similar absorbance while other drug TEL showed
considerable difference in absorbance. The other two wavelengths were selected such that TEL showed
similar absorbance while CIL showed considerable difference in absorbance. The overlay spectrum of CIL
and TEL at different concentrations revealed that at 229 nm and 246.8 nm different concentrations of CIL
showed similar absorbance whereas TEL showed significant difference in the absorbance. In a similar
manner, at 264 nm and 297.4 nm different concentrations of TELshowed similar absorbance whereas CIL
showed significant difference in absorbance. Considering above facts, wavelength 264 nm and 297.4 nm
were selected for the estimation of CIL while 229 nm and 246.8 nm were selected for the estimation of
TELShown in Figure 4.1 and 4.2
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Figure 2: (C),(D) Spectra of CIL and TEL for different concentration at 264 nm & 297.4 nm Where
TEL showed same absorbance and CIL showed difference in absorbance

VALIDATION OF DEVELOPED UV METHOD
Linearity and Range

The calibration curve when plotted was found to be linear over the concentration range of 2-6 ug/ml for
CIL and 3-15 pg/ml The calibration curve when plotted was found to be linear over the concentration range of 2-
6 yg/ml for CIL and 3-15 ug/ml for TEL with regression coefficient (r2) 0.999 and 0.996 respectively.
Calibration curves for CIL and TEL were constructed by plotting difference inabsorbance VS concentration.(Figure
2 (A) , Figure 2 (B).The developed Spectrophotometry method was validated. The linear range, correlation
coefficient, detection limit and standard deviation for CIL and TEL by Spectrophotometry method are shown in
Table 1.
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Table 1: Result of calibration readings for CIL and TEL

Concentration Absorbance Diff of CIL Concentration Absorbance of TEL at
(ppm) CIL at 264 and 297.4 nm %RSD (ppm) TEL 229 and 246.8 nm %RSD
Mean + SD Mean + SD
2 0.285 +0.0019 0.84 3 0.224+0.0023 0.59
3 0.352 +0.0057 0.73 6 0.354+0.0051 0.54
4 0.425+0.064 0.48 9 0.495+0.04 0.59
5 0.494+0.0077 0.48 12 0.634+0.0087 0.30
6 0.565+0.0073 0.42 15 0.803+0.0033 0.14
Accuracy

Accuracy was determined by calculating the recovery. The method was found to be accurate with percent
recovery 99.7 - 101.89 % and 99.3-101.3 % for CIL and TEL respectively (Table 2 and 3).

Table 2: Determination of Accuracy for CIL

Amount of drug Amount of Amount of
Accuracy % from formulation standard drug drug found % Recovery %RSD
(ug/ml) added (ug/ml) (ug/ml)
0 2 0 2.03+0.45 100.6 1.08
50 2 1 2.8+0.74 92.2 1.60
100 2 2 4.01+0.34 99.6 1.09
150 2 3 5.01+0.19 99.1 0.49

Table 3: Determination of Accuracy for TEL

Amount of drug Amount of Amount of

from standard drug drug found
AT formulation added (pg/ml) (ug/ml) L GRElD

(ng/ml)

0 3 0 3.04+0.40 100.3 1.06
50 3 15 4.5+0.47 100.8 0.69
100 3 3 6.04+0.37 101.6 0.68
150 3 4.5 7.5+0.13 99.85 1.06

Precision
Repeatability

Repeatability data are shown in (Table4) .The % RSD is < 2 for CIL and TEL respectivelywhich indicate that
the method is precise.
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Table 4: Repeatability data for CIL and TEL at 250 nm and 297nm

CIL TEL
Concentration 4 pg/mi(n=6) 9dHg/ml(n=6)
Absorbance 0.428 0.499
0.425 0.493
0.425 0.498
0.427 0.493
0.423 0.495
0.423 0.493
Mean. 0.425 0.496
Std. Dev. 0.0020 0.0029
% RSD 0.48 0.59

Intra and inter day precision

Variation of results within the same day (intra- day), variation of results between days (interday) were
analyzed. For intra-day (n=3) % RSD was found to be 0.17-0.52 and 0.12-0.44 CIL and TEL respectively and % RSD
for inter-day (n=3) was 0.77-0.89 and 0.12-1.18 for CIL and TEL respectively (Table 5). The % RSD is < 2 for
both the drugs which indicate that the method is precise.

Table 5: Precision data for CIL and TEL at 250 nm and 297 nm

Concentration Precision (% RSD) (n=3) Concentration (ppm) Precision (% RSD) (n=3)
(ppm) CIL TEL
Intraday Interday Intraday Interday
2 0.53 0.89 3 0.4 1.18
4 0.36 0.84 9 0.23 0.61
6 0.17 0.77 15 0.12 0.12

Limit of detection and limit of quantification

Under the experimental conditions used, the lowest amount of drug that could be detected (LOD)
for CIL and TEL was found to be 0.05 ug/ml and 0.088 pg/ml respectively. The limit of quantification (LOQ) for
CIL and TEL was found to be 0.16 yg/ml and 0.266 pg/ml respectively, with an RSD < 2%.

Solution stability

The sample preparations were analyzed regular intervals for 24 hrs as per test procedure. The method is
also rugged as there was no change in absorbance up to 24 hours of preparation of solution in Methanol (Table 6).

Table 6: Solution Stability Study

. Absorbance of o Absorbance of TEL Result (%)
Time (hours) CIL(2ug/ml)(n=3) Result (%) (3ug/ml)(n=3)
0 0.285+1.27 100.00 0.226 £ 1.04 100.01
4.0 0.279+1.89 99.30 0.223 + 1.22 99.4
8.0 0.274+0.74 99.07 0.220 + 0.23 99.1
24.0 0.281+0.67 99.54 0.224 + 0.75 99.79
Ruggedness

Ruggedness of the method was checked by different parameters like solvent of different
manufacturer, analyst and UV-Visible spectrophotometer model (Table 7).
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Table 7: Data of ruggedness of method

Conc. (ug/ml) %gigifoi: Avg. absorption + SD %RSD
CIL TEL cIL TEL ciL TEL
SRL 0.286+0.007  0.229 +0.005 1.63 1.45
Rankem. 0.285:0.004  0.228 +0.005 0.9 0.67
) . 1 0.285:0.004  0.228 +0.005 0.78 0.74
o 0.284+0.007  0.229 +0.005 1.08 1.11
UV 1700° 0.285 0.228 +0.005 1.61 1.28
UV 1800° 0.284 0.229 +0.005 1.74 1.53

* Solvent of different manufacturer, # Analyst, @ UV-Vis Spectrophotometer model

Table 8: Summary of validation parameters

Parameters CIL TEL
Range (ppm) 2-6 3-15
Detection limit (ppm) 0.05 0.088
Quantitation limit (ppm) 0.16 0.266
Accuracy (%) 99.7-101.8 99.3-101.3
Precision ( %RSD )
Intra-day precision (n=3) 0.17-0.53 0.12-0.44
Inter-day precision (n=3) 0.77-0.89 0.12-1.18
Repeatability study (n = 6) 0.48 0.59

Marketed formulation was analyzed by the proposed method and assay result of marketedformulation is shown in

Table 9

Table 9: Assay Results of Marketed Dosage Forms

Formulations Labeled Amount (mg) % Recovery (n=3)
Cilacar T 10 mg CIL and 40 mg TEL 99.39-101.89
CONCLUSION

In UV- Spectrophotometric method, correlation coefficient was found to be 0.999 and 0.997 for CIL and

TEL respectively. Linear range was found to be 2-6 pyg/ml and 3-15 yg/ml for CIL and TEL respectively.

ACKNOWLEDGEMENTS

Authors are grateful to J B Chemicals and Pharmaceuticals, Daman and Akums Drugs and Pharmaceuticals

limited, Hardwar for providing gift sample of standard Cilnidipine and Telmisartan respectively. The authors are very
thankful to director of SICART and principal of Indukakalpcowala College of Pharmacy, New Vallabh Vidyanagar, for
providing necessary facilities to carry out research work.

=

o0 ~WN

© N

10.

REFERENCES

Tripathi KD. Essential Medical Pharmacology”6t Edition, Jaypee Brothers Medical Publisher, New
Delhi, 2008, 480.

Rang HP, Dale MM, “Pharmacology”, 5th edition, 2003.

http://en.wikipedia.org/wiki/Cilnidipine

http://www.scbt.com/datasheet-201485-cilnidipine.html

The Merck Index, Merck Reasearch Laboratories, Division of Merck & Co,14t Edition,2006,pp 2278.
British Pharmacopoeia 2009, the department of health, social services and public safety,vol-3 & 4, British
Pharmacopoeia 2009, the department of health, social services and public safety,vol-1&2,5872-5877.

The Merck Index, Merck Reasearch Laboratories, Division of Merck & Co,14t Edition,2006,pp 9131.
Tripathi KD, Essential Medical Pharmacology; 6" Edition, Jaypee Brothers Medical Publisher, New
Delhi, 2008, 531-533.

Lee KH, Park HJ, Shim C, Myung C, patent on Pharmaceutical composition comprising cilnidipine and
telmisartan. W02010047453 A1, 2010.

Safi M. Spectrophotometric method for the estimation for cilnidipine in bulk and pharmaceutical dosage
forms. Oriental J Chem. 2013;29:131-134.

RRJPA | Volume 3 | Issue 2 | April - June, 2014 28


http://en.wikipedia.org/wiki/Cilnidipine
http://www.scbt.com/datasheet-201485-cilnidipine.html

11.

12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

e-ISSN:2321-0812
p-ISSN:2347-2340
Chaudhri PP, Bhalerao AV. Method validation for spectrophotometric determination of cilnidipine. Int J
Pharm Pharmaceutical Science. 2012;4:96-98.
George L. Hplc methods for recently approved pharmaceuticals. Wiley Interscience,155.
Lee KR, Chae YJ, Lee JH, Kim DD, Chong S, Shim CK and Chung SJ “Quantification of cilnidipine in human
plasma by LC-MS. J Liquid Chromatogr Rel Technol. 2012;35:308-320.
Zhang X, Zhai S, Zhao R, Ouyang J, Li X, Baeyens WR. Determination of cilnidipine, a new calcium
antagonist, in human plasma using high performance liquid chromatography with tandem mass
spectrometric detection.Analchem Acta. 2007;26:142-6.
Indian Pharmacopoeia, 2007, Govt. of India, The Indian pharmacopoeia commission, Ghaziabad, Ministry
of Health & Family welfare, vol-2, pp2186-2187.
British Pharmacopoeia, 2009, the department of health, social services and public safety,vol-1 &2, 5874.
Sharma RK, Chippa RC, Singh R and Alam |. Quantitative estimation of telmisartan in bulk drug and tablets
by uv spectroscopy. Int J Drug Res Technol. 2012;2:268-272.
Tatane S. Development of spectrophotometric determination of telmisartan in tablet dosage form. J Adv
Pharm Healthcare Res. 2011;5:23-26.
Pandey A, Sawarkar H, Singh M, Kashyap P, Gosh P. UV spectrophotometric method for estimation of
telmisartan in bulk and tablet dosage form. Int J Chemtech Res. 2011;3:657-660.
Rathod SD, Patil PM, Santosh SA, Waghmare and Chaudhri PD. UV spectroscopic method for estimation of
telmisartan in bulk and tablet dosage form. Indian J Pharm Sci Res.2012;3:3936-3939.
Palled MS, Chatter M, Rajesh PMN, Bhatt AR. Difference spectrophotometric determination of telmisartan
in tablet dosage forms. Indian J Pharm Sci. 2006;68:685-686.
Surekha ML, Kumara Swamy G, Ashwini GL. Development and validation of RP-HPLC method for estimation
telmisartan in bulk and tablet dosage form. Int J Drug Develop Res. 2012;4:200-205.
Rao JS, Vijayasree V, Palavan C. A validated RP-HPLC method for the estimation of Telmisartan in the tablet
dosage form. American J Pharmatech Res. 2013;3:763-769.
Kumar GV, Murthy TEGK and KRS, Rao S. Validated rp-hplc method for the estimation of telmisartan in
serum samples. Int J Res Pharm Chem. 2011;1:703-706.
Jahan F, Jain A, Prachand S, Gupta A. Simultaneous estimation of telmisartan and cilnidipine in solid
dosage form. Int J Pharm Res Sci. 2012;1:32-42.
M Haripriya, Neethu Antony, P Jayasekhar. Development and validation of uv spectrophotometric method
for the simultaneous estimation of cilnidipine and telmisartan in tablet dosage form utilising simultaneous
equation and absorbance ratio method. Int J Pharm Biol Sci. 2013;3:343-348.
ICH-Guidelines Q2B, Validation of Analytical Procedures: Methodology, November Geneva, Switzerland
(1996).

RRJPA | Volume 3 | Issue 2 | April - June, 2014 29



