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ABSTRACT

A new, simple, sensitive and accurate pectrophotometric absorption correction method bhaen developed
for simultaneous determination of amlodipine batgyltelmisartan and hydrochlorothiazide in conda tablet
dosage form. The wavelengths selected for the sisalyjere 365 nm, 250 nm and 335 nm for amlodipesylate,
telmisartan and hydrochlorothiazide respectivelgeBs law obeyed the concentration range of 10 u&0ml, 4 —
20 ug/ ml and 20 - 10Qug/ ml for amlodipine besylate, telmisartan and rogthlorothiazide, respectively.
Methanol and distilled water were used as solveht®e percentage recovery was found in the range @8.9% to
101.6% for AMB, 99.6% t0101.3% for TEL and 99.80%401.2% for HCT. The developed method was &ila
statistically. The % RSD value was found to be tss 2. Thus the proposed method was simple, sgeci
economic, rapid, accurate and can be successfylplied for simultaneous determination of amlodipbesylate,
telmisartan and hydrochlorothiazide in combineldiéd dosage form.

Keywords: Amlodipine Besylate, Telmisartan, HCT, Absorptiarrection method, ICH guidelines.

INTRODUCTION

The chemical name for Amlodipine besylate is 3-etlyymethyl 4RS-2-[(2-aminoethoxy) methyl]-4-(2-
chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-dibaxylate benzene sulphonate.[1]JAmlodipine besylatghe
Calcium channel blocker[2]. It is used as an agfidrtensive and in the treatment of angina.

Amlodipine besylate is a white crystalline powdeis slightly soluble in water and sparingly sdkilin ethanol. It
is official in BP, EP, IP, USP[1, 3, 4, 5].

Methods available for the determinations of Amladégpbesylate include UV spectroscopy [6,7,8] highfgrmance
liquid chromatography[9, 10, 11, 12], high perfonoa thin layer chromatography[13, 14], EGIS[15], LC - MS/
MS[16]and stability indicating assay method [17ETpresent work describes a validated Absorbanceaon
method for simultaneous determination of these sliimgablet dosage form.
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Fig :1Structure of Amlodipine Besylate

313
Scholar Research Library



Deepali M. Gangradeet al Der Pharmacia Lettre, 2016, 8 (5):313-320

The chemical name for HCT(HCT), 6-chloro-3,4-dihy@®H-1,2,4-benzothiadiazine-7-sulphonamide 1,1-diext
is a thiazide diuretic[18]. It is also used in treatment of hyper-tension.[19]

HCT is White to off-white crystalline powder.[20bkible in dilute ammonia, or sodium hydroxide; aseduble in
methanol, ethanol, acetone.[21]

It is official in Indian Pharmacopoeia, British Pirecopoeia and United States Pharmacopoeia.[23]18,2
Methods available for determination of HCT incladspectrophotometry[24], liquid chromatography[55,2

stability indicating assay[27] method and thin-layliromatography[28], as alone or in combinatiothvéome
other drugs.
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Fig :2 Structure of HCT

Telmisartan is is chemically<4(1,4-dimethyl-2-propyl [2,6bi-1H-benzimidazol]-X+yl) methyl] [1,2-biphenyl]-2-
carboxylic acid.[29]It is an Antihypertensiv drugQThis is used for treatment of hypertension amabetic
nephropathy.[31,32]

It is official in Indian Pharmacopoeia (IP), Brhi®harmacopoeia(BP) and U.S. Pharmacopoeia(USBY[33]
Methods for determination of Telmisartan include¥,[36,37,38] visible spectrophotometric,[39] Coloetry
[40,41], liquid chromatography-tandem mass speadtoynj42,43,44,45] and HPTLC [46,47,48].

Fig : 3Structure of Telmisartan

Literature survey revealed that there are seveethaus were reported for the estimation of AMB, Ta&id HCT
individually as well as in combination with soméhet drugs[49]. As no method is reported for AMB,LT&nd
HCT in combination, the aim of the present studys w@ develop accurate, precise and sensitive methrothe
simultaneous UV spectrophotometric estimation of \MEL and HCT in bulk and in combined tablet dasag
form by absorption correction method. For this s marketed tablets TELVAS-3D containing 05 me\bIB,

40 mg of Tel and 12.5 mg of HCT was used.

MATERIALS AND METHODS

Instrumentation

The present work was carried out on Shimadz800 double beam UV Visible spectrophotometer with pair of 10
mm matched quartz cells. Glassware’s used wetd’gfrade rinsed thoroughly with double distilledater and
dried in hot air oven.

Reagents & Chemicals

Pharmaceutically pure sample of AMB, TEL and HCTravebtained as a gift samples from Smruti Organics
Solapur ; Glenmark Pharmaceuticals ; IPCA Laboresorespectively. All solvents were of AR grade. A
combination of AMB (5 mg), TEL (40 mg) and HCT (%2mng) in tablet formulation was purchased from loca
market. (TELVAS-3D; Aristo Pharmaceuticals).

Experimental condition
According to the solubility characteristics, theraoon solvent for the three drugs was found to bthamol. Hence
the stock solution was prepared in methanol anthéudilutions were made up with distilled water.
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Preparation Of standard stock solution

10 mg of AMB, TEL & HCT were accurately weighed amédnsferred in to 10 ml volumetric flasks sepdyate
Dissolved in methanol and made up to the volumEltonl with the same. These solutions were obsaivedntain
1000pg/ ml of AMB, VAL and HCT, respectively.

Study Of spectral and linearity characteristics

The standard stock solutions of AMB, TEL and HCTrevdurther diluted with distilled water to get the
concentration of 1Qug/ml of each and the solutions were scanned betweemange 200 400 nm in 1cm cell
against distilled water as blank and the overlagictra was recorded.

From the overlain spectrum of AMB, TEL and HCT iretimanol followed by distilled water, it was obsatwbat
TEL and HCT have zero absorbance at 365 nm, whedd4B has substantial absorbance. Thus AMB was
estimated directly at 365 nm without interferené&BL and HCT. At 335 nm, TEL has zero absorbance.

For estimation of HCT, the absorbance of AMB wassueed at 335 nm using standard solution of AMB @0
ml). The contribution of AMB was deducted from tio¢al absorbance of sample mixture at 335 nm. Hheutated
absorbance was called as corrected absorbanceCfor At 250 nm, these three drugs were showed therbbnce.
To estimate the amount of TEL, the absorbance oBAAnd HCT were corrected for interference at 250kbym
using absorptivity values. A set of three equatiamsre framed using absorptivity coefficients ates&dd
wavelengths.

&= Alag

¢y = A-aeGlap

C, = A (8eC + asC) / as
Where,

A1, A, and A are absorbance of sample solution at 365 nm, &1&md 250 nm, respectively.
a1, & and gs, absorptivity coefficients of AMB at 365 nm, 31Brand 250 nm, respectively.

a,, and gg,absorptivity coefficients of HCT at 315 nm and 258, respectively. 3 absorptivity coefficient of TEL
at 250 nm.

Cx, Gy and ¢ are concentrations of AMB, TEL and HCT, respedyivie mixture.

The aliquot portions of standard stock solutionAdMB, TEL and HCT were transferred into 100 ml voleimic
flasks individually and made up to the volume watistilled water. The absorbance of different cariion
solutions were measured at 365 nm, 335nm and 25@n#MB, 335 nm and 250 nm for HCT and 250 nm for
TEL. The calibration curves for AMB, TEL and HCT meeprepared in the concentration range of &0 ug/ ml, 4-

20 ug/ ml and 20 - 10Qug/ ml, respectively at their respective wavelendihgliluting aliquot portions of standard
stock solution of each drug.

Analysis of Synthetic mixture of AMB, TEL And HCT

Different mixtures of the three drugs were prepdrgdransferring different volumes of AMB, TEL aiCT from
standard stock solutions into 100 ml volumetricsklm and diluting to volume with distilled water. élh
concentrations of all the three drugs AMB, TEL a@T were determined by measuring the absorbandbeof
prepared mixtures at 365 nm, 335 nm and 250 nnmREhese absorbance values, the concentrations &,AML
and HCT were determined using absorbance correntathod.

Analysis of tablet formulation

Twenty tablets were weighed and average weight feaed. The tablets were triturated to a fine powden
accurately weighed quantity of powder equivaleM@ang of TEL was transferred in to 50 ml voluneftask and
added a minimum quantity of methanol to dissole substance and made up to the volume with the.she
solution was sonicated for 15 minutes, centrifuded another 15 minutes at 100 rpm and filtered tigio
Whatmann filter paper No. 41. From the clear sohytifurther dilutions were made by diluting 4.0 imio 100 ml
with distilled water to obtain 3gg/ ml solution of TEL which is also containsug/ ml of AMB and 10ug/ ml of
HCT theoretically. The absorbance of sample salutims measured at all selected wavelengths. Theemtoaf
AMB, TEL and HCT in sample solution of tablet wadaulated. This procedure was repeated for sixgime
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Validation of methods
The method was validated with respect to lineagtecision, accuracy and ruggedness.[50]

According to ICH guidelines for the qualitativettes assay procedure LOD, LOQ parameters are oiined [51].

Linearity

Linearity was checked by diluting standard stockitson at six different concentrations. AMB wasdar with the
concentration range of 10-66/ ml at 365 nm, 335 nm and 250 nm. TEL showedittgarity in the range of 4 — 20
png/ ml at 250 nm. HCT was linear in the concentratiange of 20 - 10Qug/ ml at 335 nm and 250 nm and
Calibration curves (n =6) were plotted between eot@tion and absorbance of drugs.

Sensitivity

The limit of detection (LOD) and limit of quantitah (LOQ) parameters were calculated using theovalhg
equations; LOD = 3& s and LOQ = 16/ s, wheres is standard deviation of y intercept of calibratiurve (n = 6)
and s is slope of regression equation.

Precision

For checking precision of the method, repeatabdlitg intermediate precision were performed. SiXicaes of the
same concentration were used for determining theatability. Inter-day and intra-day analysis wasfgrmed in
triplicates for the same concentration, on the sdayeand for the successive three days for thermétation of
intermediate precision. Percentage relative stahdaviation was calculated.

Accuracy

To check the accuracy of the developed method arstudy the interference of formulation excipierasalytical
recovery experiments were carried out by usingdstehaddition method in three different concenbragi From the
total amount of drug found, the percentage recowery calculated. This procedure was repeated feettimes for
each concentration. The % RSD was calculated.

Ruggedness

The ruggedness test of analytical assay methoefisatl as the degree of reproducibility of tesuhssobtained by
the analysis of the same samples under a varietpiohal test conditions such as different labdediint analysis,
different lots of reagents etc. Ruggedness is asureaof reproducibility of test results under norragpected
operational conditions from laboratory to laborgtand from analyst to analyst.

In present study, determination of AMB, TEL and H@&re carried out by using different instrumentd different
analysts.

RESULTS AND DISCUSSION

A rapid, sensitive, economic, precise and accuaatdytical method for simultaneous estimation of BM EL and
HCT in pure API and in combined tablet dosage faras developed and validated.

The proposed method is based on spectrophotonadisiorption correction method for the simultaneaisration
of AMB, TEL and HCT in UV region using methanol aditilled water as solvents. The overlain specfrAMB,
TEL and HCT are shown in Fig. 4

The method is based upon direct estimation of AMB&b nm, as at this wavelength HCT and TEL have ze
absorbance and shows no interference. For estimafitICT, corrected absorbance was calculated atn®3 due

to the interference of AMB and TEL has zero absockaat this wavelength. At 250 nm, these three diugre
showed absorbance. To estimate the amount of Th&, absorbance of AMB and HCT were corrected for
interference at 250 nm by using their absorptivitjues. The stability was performed by measurirgahsorbance
of same solution at different time intervals.

Beer’s law obeyed in the concentration range of @0pg/ ml at 365 nm, 335 nm and 250 nm, 20 ug/ ml at 250
nm and 20 - 10Qg/ ml at 335 nm and 250 nm for AMB, TEL and HCTspectively. The correlation coefficient
values were found above 0.999, which shows thabrabsce of all the drugs was linear with concertral he
optical characteristics such as Beer's law limdstrelation coefficient, slope, intercept were addted andare
summarized in Table 1.
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Fig.4: Overlain UV spectra of AMB, TEL and HCT(10pg/ml)

Tablel: Spectral and linearity characteristics data

Parameters HCT* TEL* AMB*
Amax(nm) 335 250 365
Linearity range j¢g/ ml) 20-100 4 -20 10 -60
Correlation coefficient f) 0.9997 0.9991 0.9992
Slope (m) 0.0067 0.0542 0.0012
Intercept (c) 0.0073 0.0086 0.00713
Regression equation (y = mx +¢)  0.0067x -0.00730.0542x +0.0086| 0.0012x -0.0073
LOD (ug/ ml) 0.2350 0.2489 0.1923
LOQ (ug/ ml) 0.7121 0.7542 0.5827

*Mean of six observations

The LOD and LOQ were found to be 0.1923and0.5822489 and 0.7542, 0.2350 and 0.7121 for AMB, ThH a
HCT, respectively. The low values indicated th $ensitivity of the method.

To study the mutual interference, if any, in thenditaneous estimation of AMB, VAL and HCT in syntike
mixture containing various proportions of AMB, VAind HCT were prepared and the contents were estiinst
proposed method. The % recovery varied from98.90tb.6 for AMB,99.6 to 101.3 for TEL and 99.8 tol®for

HCT indicating that there is no mutual interferetetween these three drugs. The result of anabfsisynthetic
mixture is shown in Table 2

Table2: Results of analysis of synthetic mixtures

Conc. Of HCT (ug/ml) Conc. Of TEL (ug/ml) Conc. Of AMB (ug/ml)
% % %
Theoretical | Practical | Recovery| Theoretical| Practical| Recovery| Theoretical| Practical| Recovery

2.5 2.495 99.8 8 8.105 101.3 1 1.016 1016

5 5.005 100.1 12 11.956 99.6 2 2.014 10047
7.5 7.562 100.8 24 24.025 100.1 3 3.024 100(8
10 10.098 100.9 32 32.024 100.1 4 4.050 1013
125 12.654 101.2 40 40.086 100.2 5 4.945 98.p

The percentage label claim present in tablet foatruh was found to be 99.98 + 0.574, 100.9 + 1.00205 +
1.521 for AMB, TEL and HCT, respectively. Precisiohthe method was confirmed by the repeated aisabfs
formulation for six times. The % RSD values werarfd to be 0.574, 1.002 and 1.521 for AMB, TEL andTH,

respectively. The low % RSD values indicated tHiath@ three drugs showed good agreement withahellclaim
ensures the precision of the method. (Table 3)
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Table3:Results of analysis of tablet formulation

Parameters HCT | TEL AMB

Label claim (mg) 12.5 40 05

% Assay* 101.05 100.9 99.98
Standard Deviation 1511 0.998 0.556
%RSD 1.521 1.002 0.574

*Mean of six determinations

Further, the precision of the method was confirrbgdintraday and Inter day analysis. The % RSD \alfoe
intraday and inter day analysis was found to be6L&10.587 and 101.3 + 0.748for AMB, 100.5 + 0.75d&9.8 +
0.857 for TEL and 101.2 + 0.956 and 101.5 +1.254HGT, respectively. Hence the precision of thehudtwas

further confirmed.

The developed method was validated for Ruggedrdss.analysis of formulation was done by using défe
instruments and different analysts. The % RSD \saluere found to be less than 2 indicating thatnie¢hod was
more rugged. The results of analysis of intermedpmecision and ruggedness are shown in Table 4

Table4: Intermediate Precision and Ruggedness of ¢hmethod

Parameters % Label claim estimated (Mean +%R.S.D.)
AMB TEL HCT
Intraday Precision (n=3) 101.6 +0.587 100.5 +0.754 101.2 + 0.956
Inter day Precision (n=3) 101.3 £0.748 99.8 + 0.857 101.5 + ¥25
Different instruments (n=6
Instrument | 101.1 £ 0.698 101.8 + @65 100.8 + 0.546
Instrument Il 100.9 £ 0.845 101.2 £0.562 101.2 £ 0.854
Different analysts (n=6)
Analyst | 99.8 £ 0.527 100.6 +8Y.6 100.8 + 0.684
Analyst Il 100.2 £ 0.854 .99+ 0.526 101.6 + 0.546

In order to check the accuracy of the developedatktknown quantities of standard drugs of AMB, Té&id HCT

in three different concentrations were added t@ieanalysed sample and analysed by the developdtbth The
percentage recovery was found to be in the rang@9of 101.25for AMB, 99.87 — 100.23forTEL and 99:66
101.25for HCT. The results of recovery studiessii@vn in Table 5

Table 5: Recovery studies

Drug Amount Amount Amount Amount % Recovery* S.D %RSD
present added (ug/ml) found (ug/ml)  recovered
(Hg/ml) (Hg/mI)
AMB 2 1.6 3.6 1.62 101.25
2 2.0 4.0 1.98 99.00 1.14 A3
2 2.4 4.4 4.42 100.45
TEL 16 12.8 28.8 12.83 100.23
16 16.0 32.0 15.98 99.87 182 0.181
16 19.2 35.2 19.22 100.10
HCT 5 4.0 9.0 4.05 101.25
5 5.0 10.0 5.02 100.40 0.795 0.791
5 6.0 11.0 5.98 99.66

*Mean of three observations

The % RSD values for AMB, TEL and HCT were foundbe 1.137, 0.181 and 0.791, respectively. The%w
RSD values confirm that there is no interference tuthe excipients used in formulation. This easuhe accuracy

of the method.
CONCLUSION

From validation, the developed method was fountbedcsimple, rapid, economical, precise, accurateragded.
Hence the proposed method could be effectivelyiegpor the routine analysis of AMB, TEL and HCThanlk and
in combined tablet dosage form.
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