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ABSTRACT

A simple, precise and accurate UV spectrophotometric method has been developed and
validated for the estimation of Telmisartan in pure and tablet dosage form. The spectra of
Telmisartan in tri ethyl amine, methanol, distilled water in ratios of 5:10:85, v/v/v shows
Amax at 297 nm and estimation was carried out by comparison with standard. Calibration
graph was found to be linear (r>= 0.999) over the concentration range of 10-50 pg/mL. The
proposed method was validated for its accuracy, precision, specificity, ruggedness and
robustness. The method can be adopted for the estimation of telmisartan in its routine
analysis.
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INTRODUCTION:

Telmisartan (fig.1) chemically is 2-(4-{[4- Methyl-
6-(1- methyl-1H-1, 3-benzodiazol-2-yl)-2- propyl-
1H-1, 3-benzodiazol-1-yllmethyl}phenyl)benzoic
acid’. It is an angiotensin Il receptor antagonist,
effective in the treatment of hypertension?. It is also
effective when used alone or in combination with
other drugs for the treatment of high blood
pressure’. The pharmacokinetic properties of
Telmisartan have been investigated in healthy
volunteers after oral administration of the sample®.

From the literature survey conducted, it was found
that there are few analytical methods®™®® are
reported for estimation of telmisartan by UV
spectroscopy ~ method  individually or in
combination with other drugs. There are limited
sensitive methods reported for the determination of
telmisartan in single pharmaceutical dosage form.
Hence, the authors had made an attempt to develop
a sensitive analytical method for the estimation of
telmisartan in various pharmaceutical dosage forms
available in market.

MATERIALS AND METHODS

A double beam UV/Vis spectrophotometer,
Systronics UV- 1100, was employed with a pair of
1 cm quartz cells for all analytical work.

Reagents: Telmisartan was obtained as a gift
sample from PharmaTrain laboratories, Hyderabad,
Telangana. Triethylamine, distilled water and
methanol were used as solvents throughout the
experimentation. A marketing  formulation
(Telmikind) was purchased from local pharmacy.

Solvent: Solubility of drug was observed by
dissolving it in a highly alkalised solution. Based
on the solubility we have selected tri ethyl amine,
methanol, distilled water in ratios of 5:10:85, v/viv
for this study.

Selection of wavelength (for detection): In setting
up the condition for the development of assay
method, the choice of detection wavelength was
based on the scanned absorption spectrum for
telmisartan. The UV spectrum of telmisartan was
obtained separately by scanning the samples over
the wavelength range 200-400 nm against blank as
water. The absorption curve shows characteristics
at 297nm for telmisartan (fig.2).

Standard solutions: The reference standard of
50mg of telmisartan was weighed and transferred
to 50ml volumetric flask and the volume is made
up to 50ml with distilled water to obtain a
concentration of 1000pg/ml. From the standard
solution, required concentrations were prepared.

114

Construction of Calibration Curve: Working
solution (100pg/mL) was prepared by appropriate
dilution of stock solution in solvent. Aliquots of
stock solution of Telmisartan were transferred into
a series of 10 mL volumetric flask and made upto
mark with solvent to get the concentration in the
range 10-50 pg/mL. The absorbance of all the
resulting solutions was measured at 297 nm against
solvent blank. The calibration curve was plotted at
concentration versus absorbance over the range of
10-50 pg/mL with correlation coefficient of 0.999
for the proposed method. Linearity plot is shown in
fig. 2.

Sample solutions: Accurately 10 tablets were
weighed and their average weight was found to be
180 mg. The tablets were triturated, then an
equivalent quantity of 50mg of telmisartan was
weighed. The weighed drug was transferred to a
50ml of volumetric flask. From the resulting
solution 10ml was taken and transferred to 100ml
volumetric flask and the volume is madeup to
100ml with solvent. From this solution, 3ml was
transferred to 10 ml volumetric flask and made the
volume with solvent upto 10ml. This solution was
used to determine test absorbance.

Validation®®:

1. Linearity and Range: Several aliquots of
standard solution of Telmisartan was taken in
different 10 mL volumetric flasks and diluted up to
the mark with solvent such that the final
concentrations were in the range of 10 to 50
pg/mL. Evaluation of the drug was performed with
UV detector at 297 nm and absorbances were
recorded. The correlation coefficient value was
0.999(fig. 3). The results are tabulated in table 1

2. Accuracy: Accuracy of the proposed method
was ascertained on the basis of recovery studies
performed by standard addition method. Recovery
studies were performed by adding standard drug at
different levels to the preanalysed tablet powder
and the proposed method was followed. From the
amount of drug estimated, percentage recovery was
calculated. The results of the analysis are shown in
Table 2.

3. Interday and Intraday precision: An
accurately weighed quantity of Tablet powder
equivalent to about 50 mg of Telmisartan was
transferred to 50 mL volumetric flask, shaken for
15 min with solvent and diluted upto the mark with
distilled water. The contents were filtered through
Whatman filter paper no. 41. Aliquot portions were
further diluted with distilled water to get
concentration of 30 pg/mL of Telmisartan (on label
claim basis). The absorbances of the final solutions
were read after O hr, 3hr and 6 hr in 1.0 cm cell at
selected wavelength. Similarly the absorbance of
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the same solution was read on 1st, 3rd and 5th day.
The results are recorder in table 3.

4. LOD & LOQ: The limit of detection (LOD) and
limit of quantification (LOQ) of the developed
method were calculated by taking in to
consideration the slope and standard deviation
values.

RESULTS AND DISCUSSION
The UV spectrum of standard solutions of
Telmisartan was studied in tri ethyl amine,

methanol, distilled water in ratios of 5:10:85, v/v/v.
Sharp peaks were observed in spectra, the peak was
well defined. A spectrum of Telmisartan is shown
in Figure 2. All the validation parameters showed
values within official limits. The percent recovery
was found to be nearly 100% indicating
reproducibility and accuracy of the method. The
assay results and validation parameters values are
tabulated in tables 4 & 5. The proposed method
was found to be simple, precise and economical
and can be adopted for routine quality control of
drug.

O
N G
N\ ¥ 0
N
N\

Fig. 1: Chemical structure of Telmisartan
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Fig. 2: UV Spectrum scan of Telmisartan
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Fig. 3: Linearity Plot for Telmisartan

Table 1: Linearity data for UV Method for estimation of Telmisartan

S.No. Concentration (ug/ml) Absorbance at 297 nm
1 10 0.119
2 20 0.236
3 30 0.358
4 40 0.458
5 50 0.585
Table 2: Recovery results of Telmisartan
Amount Amount o
Level added(ug/mL) found(ug/mL) % Recovery | Mean recovery
50% 15 14.96 99.80
100% 30 29.84 99.60 99.84 %
150% 45 45.10 100.11
Table 3: Precision studies of Telmisartan
Concentration (ug/mL) Intra-day precision | Inter-day precision (%RSD)
(%RSD)
30 0.81 0.65
Table 4: Assay results of Telmisartan
S. No. Formulation Label claim Amount found Y Assay
1 Telmikind 40 mg 39.5 mg 99.89%
Table 5: Summary of validation parameters
S. No. System suitability Results
1 Linearity range (pg/mL) 10-50 pg/mL
2 Correlation coefficient 0.999
3 Slope 0.001
4 Standard deviation 0.0046
5 LOD (pg/mL) 0.47 pg/mL
6 LOQ (ug/mL) 1.45 ug/mL
7 Regression Equation Y=0.0115x+0.005

116




Ramya et al., World J Pharm Sci 2019; 7(12): 113-117

REFERENCES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Budavari S., O’Neil M.J., Smith A., Heckelman P.E. Ed. The Merck Index, Mary Adele 13th edition
published by Merck Research Lab, Division of Merck and Co., White house station, NJ, USA, 2001,
148.

Balt J.C., Mathy M.J., Nap A., Pfaffendorf M., Van Zwieten P.A., Effect of the ATL1- receptor
antagonists Losartan, Irbesartan and Telmisartan on angiotensin Il induced facilitation of sympathetic
neurotransmission in the rat mesenteric artery., J cardiovascPharmacol., 2001 July; 38(1):141- 18.
Karlberg B.E., Lins L.E., Hermanson K: Efficacy and Safety of Telmisartan, a selectivenAT1 receptor
antagonist, compared with enalapril in elderly patients with primary hypertension. TEES Study Group.
J Hypertens. 1999 February; 17(2):293-302.

Weber M., The Telmisartan programme of research to show Telmisartan End organ protection
(Protection) programme. J Hypertens 2003; 21(6):S37-S46.

S. Bankey, G. G Tapadiya, S. S Saboo, S. Bindaiya, Deepti Jain, S. S. Khadbadi: Simultaneous
Determination of Ramipril, Hydrochlorothizide and Telmisartan by Spectrophotometry, Inter J of
Chem Tech Research 2009; 1:183-188.

U.P. Patil, S.V.Gandhi, M.R.Sengar and V.S. Rajmane: Simultaneous Determination of Atorvastatin
Calcium and Telmisartan in Tablet Dosage Form by Spectrophotometry, International Journal of Chem
Tech Research 2009; 1:970-973.

Popat B.Mohitea, Ramdas B. Pandharea, Vaidhun H.Bhaskar: Simultaneous Estimation of Ramipril
and Telmisartan in Tablet DosageForm by Spectrophotometry, Eurasian Journal Analytical Chemistry
2010; 5:89-94.

Asha B. Thomas, Sheetal N. Jagdale, Shweta B. Dighe, Rabindra K.Nanda: Simultaneous
Spectrophotometric Estimation of Amlodipine Besylate and Telmisartan in Tablet Dosage Form,
International Journal of Pharm Tech Research 2010; 2:1334-134.

N.R. Vekaria, R.A. Fursule, And S.J. Surana: Application of UV-spectrophotometry and First Order
Derivative Methods for Determination of Telmisartan in bulk and tablets, Oriental Journal of
Chemistry 2008; 24(1):353-356.

Zonghui Qin, Weifen Niu, Ron Tan: Spectrophotometric method for the determination of telmisartan
with Congo red, Journal of Analytical Chemistry 2009; 64:449-454.

Sunil Jawla, K Jeyalakshmi, T Krishnamurthy, Y. Kumar: Development and Validation of
Simultaneous HPLC method for Estimation of Telmisartan and Ramipril in Pharmaceutical
Formulations, International Journal of Pharm Tech and Research 2011; 2: 1625-1633.

R. Vijayamirtharaj, J. Ramesh, B. Jayalakshmi and Hanas Bin Hashim: Development And Validation
Of Rp-Hplc Method For The Simultaneous Estimation Of Telmisartan And Atorvastatin Calcium In
Tablet Dosage Forms, International Journal of Comprehensive Pharmacy 2010; 4 (03):1-4.

A. Kottai Muthu, R. Sankhla, Sh. Gupta, A.A. Smith, R. Manavalan: Development and Validation of a
Reversed Phase HPLC Method for Simultaneous Determination of Amlodipine and Telmisartan in
Pharmaceutical Dosage Form, Journal of Applied Chemical Research. 2010; 12:43-52.

A. Gupta, R. M. Charde, M. S. Charde , Determination of Telmisartan And Forced Degradation
Behavior By Rp-Hplc In Tablet dosage Form, International Journal Of Chemistry 2012; 2(3):93-99.
Christel Hempen, Liane Glasle-Schwarz, Ulrich Kunz, Uwe Karst: Determination of Telmisartan in
human blood plasma: Part II: Liquid chromatography-tandem mass spectrometry method development,
comparison to immunoassay and pharmacokinetic study, Analytica Chimica Acta 2006; 560:41-49.
V.K. Gupta, Rajeev Jain, Ojitkumar Lukram, Shilpi Agarwal, Ashish Dwivedi: Simultaneous
determination of ramipril, ramiprilat and telmisartan in human plasma using liquid chromatography
tandem mass spectrometry, Talanta 2011; 83:709-716.

V.A. Patel et al: Development and Validation of HPTLC Method for the Simultaneous Estimation of
Telmisartan and Ramipril in Combined Dosage Form, International Journal of Pharmaceutical and
Biological Research 2010; 1(1):18-24.

Lories I. Bebawy, Samah S. Abbas, Laila A. Fattah, Heba H. Refaat: Application of first-derivative,
ratio derivative spectrophotometry, TLC-densitometry and spectrofluorimetry for the simultaneous
determination of telmisartan and hydrochlorothiazide in pharmaceutical dosage forms and plasma,
Farmaco 2005; 60:859-867.

ICH, Validation of Analytical Procedures: Methodology Q2 (R1), International Conference on
Harmonization, IFPMA, Geneva, 1996.

117



