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Abstract:

A rapid and simple isocratic HPLC-UV method was validated for the simultaneous
determination of amlodipine besylate (AML) and losartan potassium (LOS) in combined tablet
dosage forms. for simplicity an isocratic chromatographic conditions selected, an excellent
separation was obtained using phenyl-Hexyl column (150 mm x 4.6 mm, 3um), formic acid
solution (1% v/v) : methanol in 25:75 ratio as mobile phase with 0.8 ml/min flow rate, 20 pl
injection volume, 25°C (ambient temperature) as column temperature and 275 nm for
simultaneous detection of both components. As its obvious here the conditions optimized were
extremely simple and general so this method could be applied with non advanced HPLC
systems. The retention times was 3.5 min and 4.4 min for AML and LOS respectively, the
linearity ranges were 0.57-32ug/ml AML and 4.8-320pg/ml LOS. The R?was 1.000 for both
active ingredients. Method robustness was tested under nine different conditions, the average of
the nine assays for AML and LOS was 99.65% and 99.76 respectively and the RSD of the nine
assays was 0.26% and 0.18 respectively. This simple isocratic HPLC method is repeatable,
reproducible and robust enough to be used for research and quality control purposes for this
combination.

Keywords: Isocratic method ; HPLC-UV; Method validation; Amlodipine besylate; Losartan potassium.

1. Introduction

Hypertension is one of the most common diseases affecting people, many drugs were used
hypertension control and it had been found that multi component drugs are more effective than
single drugs [1]. Many combinations were used as a single daily pill to achieve a more positive
effects [2]. AML shown in Figure 1, is a calcium channel blockers that acts by relaxing smooth
muscle in the arterial wall, its efficient in patients with artery disease, heart failure, exerting no
unfavorable effects on carbohydrate and lipid metabolism. [3,4]. LOS shown in Figure 2, is used
for chronic heart failure, diabetic and hypertension [5]. A variety of methods were reported for
determination of these active ingredients either single or in combination with others, such as
micro emulsion liquid chromatography [6] HPTLC [7,8], LC-Mass [2,9,10]. LC-UV methods
had been developed for assay of this combination [11-14] and for other combinations that
contains one or more of the three active ingredients[15-17]. LC-Mass is the advanced system
now a days but because of its expense of buy and use its rarely used in quality control
Laboratories, and because LC-UV is more available there so that anew isocratic HPLC-UV
method was optimized to be applied with a minimum requirements of an HPLC system (one
pump), UV detection at fixed wavelength, ambient temperature (without column oven) the
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buffer solution is easy to prepare (1% formic acid solution without pH adjustment). Moreover,
the method is economic (flow rate 0.8 ml/min for six min per injection) .This method had been
tested for possible changes in flow rate, mobile phase composition, column temperature and
detection wavelength. The pH adjustment is not required in the preparation of mobile phase
since 1% formic acid is 0.2624 M (2624*10™ mole ) solution while the ionization constant is just
1.8*10 mole so the pH of the buffer solution stay unaffected by slight error in preparation by
0.1%, i.e. 0.9% or 1.1%. this method with all these facilities pass all validation tests according
to International conference of Harmonization (ICH)[18], to the best of our knowledge, no
simpler isocratic method had been reported for an assay of this mixture in tablet dosage forms.
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Figure 1 Chemical structure of AML Figure 2 Chemical structure of LOS

2.1 Materials

Working standards AML, LOS and excipients were supplied from Blue Nile Pharmaceuticals.
Acetonitrile and formic acid were HPLC grade (Scharlau Spain). HPLC grade water was used.

2.2. Instrumentation

The HPLC-UV system consisted of a Shimadzu LC-2010A HT series apparatus (Shimadzu
Corporation, Tokyo, Japan) with a quaternary pump, online degasser, UV detector, column oven
and auto sampler. This system was connected to a computer loaded with LC-Solutions software.
A Phenyl-Hexyl column (150 mm x 4.6 mm, I.D. 3 um) was selected. DAD, Shimadzu
Corporation, Tokyo - Japan, Prominence, Sr. No. L20154807000AE was applied for selection of
proper detection wavelength.

2.3. Methods
2.3.1. Standard stock solution

0.05g amlodipine besylate and 0.5g losartan potassium were weighed accurately and
transferred quantitatively to 50 ml volumetric flask. The flask half filled with mobile
phase and sonicated for 10 minutes, cooled to room temperature, then the volume was
completed to the mark with mobile phase.

2.3.2. Standard solution

Subsequent dilutions were made from the standard stock solution with mobile phase to
produce 20ug/ml amlodipine besylate and 200ug/ml losartan potassium.

233


http://www.ijiset.com/

o\

fi]iﬂﬂl-"l'w IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 3 Issue 7, July 2016
i ff ISSN (Online) 2348 — 7968 | Impact Factor (2015) - 4.332
— Www.ijiset.com

2.3.3. Assay preparation

Twenty tablets were weighed and grinded, average weight of tablets was transferred to
50ml volumetric flask, the flask half filled with mobile phase, then sonicated for 10
minutes, cooled to room temperature and completed to the mark with the mobile phase,
Subsequent dilutions were made in mobile phase in same manner of the standard to
achieve target concentration.

3. Results

3.1. Method optimization

3.1.1.

The chromatographic conditions were optimized to satisfy system suitability parameters
for the two active ingredients, detection wavelength was selected using photodiode array
detector, mobile phase composition, flow rate, column and column temperature were
altered until the resulting resolution, tailing factor, theoretical plates and relative standard
deviation for area of six injections were within the acceptance limits according to ICH.
The conditions affecting these parameters. The optimized chromatographic condition were
isocratic elution with a flow rate of 0.8 ml/min for a mobile phase composed of 1%v/v
formic acid solution : methanol in 25:75 respectively, injection volume 20 ul, phenyl-
hexyl column (150 mm x 4.6 mm, 3 um) was suitable for separation, 260 nm was selected
for detection of the two components simultaneously and the method was optimized at
250C.

System suitability

The system suitability test is an integral part of the analytical method. For this, a mixed
standard solution (target concentration) was injected six times. Parameters such as RSD%
for the peak area, retention time, resolution and theoretical plates of the peaks were
calculated. test results were shown in Table land Table 2, for AML and LOS
respectively.

Table 1 System suitability parameters for AML

Retention time Area Theoretical plates Tailing factor Resolution
STD1 3.36 305882 5677 1.65 6.061
STD 2 3.306 305538 5577 1.633 6.081
STD 3 3.288 306284 5550 1.644 6.103
STD 4 3.28 306195 5468 1.64 6.057
STD5 3.284 306432 5490 1.658 6.061
STD 6 2.301 307485 5444 1.651 6.037
Average  3.1365 306302.7 5534.333333 1.646 6.066666667
STDEV 0.41037629 661.552 85.95968047 0.008876936 0.022642144
RSD 13.0838926 0.21598 1.553207501 0.539303549 0.373222147

Table 2 System suitability parameters for LOS
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Retention time  Area Theoretical plates Tailing factor ~ Resolution
STD1 4.46 4012771 9352 1.361 6.061
STD 2 4.402 4018013 9198 1.36 6.081
STD 3 4.382 4020623 9255 1.361 6.103
STD 4 4.375 4023237 9047 1.369 6.057
STD5 4.381 4023730 8997 1.371 6.061
STD 6 4.392 4023393 9065 1.371 6.037
Average  4.39866667 4020295 9152.333333 1.3655 6.066666667
STDEV 4.,38844444 4289.006 138.0893431 0.005357238 0.022642144
RSD 0.24455716 0.106684 1.508788393 0.392327945  0.373222147
3.1.2. Selectivity

Mixed standard solution, sample and placebo solutions were prepared, each solution was
injected and chromatograms were Figure 3 . The were prepared by taking the weight of
placebo equivalent to its weight in the test preparation. Based on the chromatograms of the
sample Figure 4 and placebo Figure 5, the placebo solutions showed no peaks at the
retention time of the AML and LOS peaks. This indicates that the excipients used in the
formulation did not interfere in the estimation of the active ingredients in the tablets. Also,
based on Figure.3 and Figure 4, the system suitability parameters in the sample
chromatogram were almost equal to those of the standard chromatogram (i.e. the
excipients in the sample did not retard separation).

o~ Det.A Ch1

Fig 3 Chromatogram of mixed standard solution at the optimized conditions

i) Det.A Ch1
-

3513

min

Figure 4 Chromatogram of sample solution at the optimized conditions
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Figure 5 Chromatogram of placebo solution at the optimized conditions

3.1.3. Linearity

Seven concentrations were prepared, in the range 40% to 160% of target analyte
concentrations; typically the solutions 8, 12, 16, 20 ,24 ,28 and 32ug/ml AML and 80,
120, 160, 200, 240, 280 and 320 pug/ml LOS. Solutions were prepared in the mobile phase
as mixed standards. Each mixed standard solution was injected in triplicate and the mean
value of the peak area was used for the calibration curve. The calibration graphs were
obtained using XL-STAT 2015 program. The linear regression plots for AML and LOS
shown in figure 6 and figure 7 respectively, regression equations were

Area =-1038.33+15392.024*pug/ml
Area = 13330.33+20045.62*pg/ml

respectively. The regression coefficient values (R?) were found to be 1.000 for both
analytes, indicating an excellent linear relationship for this method.
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Figure 6 XL- STAT 2015 plot of conc. pg/ml versus peak area for amlodipine besylate
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Figure 7 XL- STAT 2015 plot of (ug/ml) Vs (peak area) for losartan potassium

3.1.4. Limit of detection (LOD) and limit of quantitation (LOQ)

The limit of detection (LOD) and limit of quantitation (LOQ) were calculated from linearity data
according to ICH: LOD = 3.3* (SD/S) and LOQ = 10 * (SD/S). The LOD was found to be
0.19ug/ml, pg/ml and 1.6 pg/ml for AML and LOS respectively, while the LOQ values were
0.57 pg/ml and 4.8 pg/ml, respectively.

3.1.5. Accuracy

Seven 100ml volumetric flasks were labeled, a placebo equivalent to tablet's weight was
transferred to each flask. A volume of standard stock solution required to produce 40%, 60%,
80%, 100%, 120%, 140% and 160% tablet's content AML and LOS were added each to different
100ml volumetric flask. The flasks were half filled with mobile phase, sonicated for 10 minutes,
cooled to room temperature, then completed to the mark with the same solvent. Subsequent
dilutions were made with mobile phase in same manner of the standard preparation. Each
solution was injected three times, Table 3, and Table 4 predict the recovery percentages of AML
and LOS respectively, all the obtained results were within the permissible limits according to
ICH guidelines [20].

Table 3 accuracy results for AML

Standard Samples

No. AML % content— 40 60 80 100 120 140 160

STD1 305882 Trial 1 122376 183133 245821 305628 367451 428743 489622
SDT2 305538 Trial 1 122420 184144 245852 305314 366546 430400 488167
STD3 306284 Trial 1 122551 183721 245949 305289 367485 429390 488890
STD4 306195 Avg. 122449 183666 245874 305410 367161 429511 488893
STD5 306432 STDEV 91.032961 507.739106 66.7757441 188.9189 532.5883 835.1006 727.50464
STD6 307485 RSD 0.0743436 0.27644698 0.02715852 0.061857 0.145056 0.194431 0.1488065

Avg. 306302.7 RECOVERY  39.97647 59.96226  80.271583  99.7087  119.869  140.224  159.6111

STDEV 661.55201 RECOV % 99.94118 99.937099  100.33948  99.7087 99.8905 100.16  99.75693

RSD 0.21598

Table 4 accuracy results for LOS
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No. LOS % content— 40 60 80 100 120 140 160
STD1 4012771  Trial 1 1612979 2412016 3235948 4017636 4782932 5583003 6407021
SDT2 4018013  Trial 1 1613082 2423934 3236321 4018188 4795053 5595200 6398694
STD3 4020623  Trial 1 1613918 2416244 3235999 4018278 4786685 5594811 6393788
STD4 4023237  Avg. 1613326 2417398 3236089 4018034 4788223 5591005 6399834
STD5 4023730 STDEV 5149799 6042.2237 202.243  347.6032 6205.2 6932.376 6689.79
STD6 4023393 RSD 0.031920  0.2499474  0.00625  0.008651 0.129593 0.123992 0.104530
Avg. 4020295 RECOVERY  40.12956 60.129874 80.4938  99.9438 119.101 139.07 159.1882

STDEV  4289.006 RECOV % 100.3238  100.21645  100.62 99.94377 99.25109 99.33537  99.49262

RSD 0.106684

3.1.6. Precision

e Intraday precision

Three 100 ml volumetric flasks were labeled, a placebo equivalent to one tablet was transferred
to each flask. The volume of the standard stock solution required to produce 80%, 100% and
120% of the tablet content of AML and LOS was added to the placebo. The flasks were half-
filled with the mobile phase, sonicated for 10 minutes, cooled to room temperature and
completed to the mark with the same solvent. Subsequent dilutions were made with the mobile
phase in the same manner of standard preparation. The assay was performed for these solutions
five times in one day; each solution was injected three times for each assay, averages of
triplicates were used for recovery percentage calculation, the average of the five recovery
percentages for 80%, 100% and 120% AML were 100.28%, 99.72% and 99.92% respectively
and 100.61%, 99.98% and 99.18% respectively for LOS, all these values were within permissible
limits (100 + 2.5)%. The relative standard deviation (RSD%) for each five assays of 80%, 100%
and 120% for AML they were 0.04%, 0.08% and 0.12%, while they were 0.03, 0.04 and 0.03 for
LOS, all RSD values were within the permissible limits (RSD% < 2.0).The detailed results were
shown in table 5.

Table 5 intraday precision results AML and LOS
AML LOS
% content— 80% 100% 120% 80% 100% 120%

Assay 1 100.3087  99.86517 100.0773  100.6555 100.0554 99.22445
Assay 2 100.3128  99.68539 100.0075  100.6192 99.97362 99.19047
Assay 3 100.2983  99.69583 99.86038  100.6007 99.96329 99.18351
Assay 4 100.2644  99.65481 99.84115  100.5837 99.93528 99.1588
Assay 5 100.2184  99.68561 99.80515  100.5912 99.97034 99.15741

Avg. 100.2805  99.71736 99.91829  100.6101 99.97958 99.18293
STDEV ~ 0.039597  0.084044 0.117626  0.028672 0.044988 0.027455

RSD  0.039486 0.084282 0.117722  0.028498 0.044997 0.027682

e Intraday precision
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Three 100 ml volumetric flasks were labeled, a placebo equivalent to one tablet was
transferred to each flask. The volume of the standard stock solution required to produce
80%, 100% and 120% of the tablet content of AML and LOS was added to the placebo.
The flasks were half-filled with the mobile phase, sonicated for 10 minutes, cooled to
room temperature and completed to the mark with the same solvent. Subsequent dilutions
were made with the mobile phase in the same manner of standard preparation. The assay
was performed for these solutions three times each time on separate day; each solution
was injected three times for each assay, averages of triplicates were used for recovery
percentage calculation, the average of the three recovery percentages for 80%, 100% and
120% AML were 100.18%, 99.71% and 100.00% respectively and 99.98%, 100.45% and
99.03% respectively for LOS, all these values were within permissible limits (100 +
2.5)%. The relative standard deviation (RSD%) for each three assays of 80%, 100% and
120%, for AML they were 0.33%, 0.14% and 0.07%, while they were 0.06, 0.17 and 0.17
for LOS, all RSD values were within the permissible limits (RSD% < 2.0).The detailed

results were shown in table 6.

Table 6 interday precision results AML and LOS

AML

LOS

% content—  80% 100%

120%

80%

100%

120%

Day 1 100.3087  99.86517
Day 2 100.4279  99.65318
Day 3 99.80591  99.6041

Avg. 100.1809  99.70748
STDEV 0.330138  0.138748

100.0773
99.99844
99.93206
100.0026
0.072711

100.0554
99.95189
99.92452
99.97727
0.069024

100.6555
100.3829
100.3343
100.4576
0.173138

99.22445
98.93367
98.94723
99.03512
0.164111

RSD 0.329542  0.139155

0.072709

0.069039

0.172349

0.16571

3.1.7 Robustness

The robustness was assessed by evaluating the effect of small but deliberate variations in the
chromatographic conditions. An assay was performed for target concentration under the
following nine conditions: optimum conditions, column temperature plus 5°C, column
temperature minus 5°C, increasing organic solvent 5% in mobile phase, decreasing organic
solvent 5% in mobile phase, increasing flow rate 5%, decreasing flow rate 5%, detection
wavelength plus 3 nm and detection wavelength minus 3nm. The average of these assays under
these different conditions for AML and LOS were 99.65 and 99.76 respectively, the relative
standard deviations for AML and LOS were 0.26, 0.36 and 0.18 respectively, the detailed results

were shown in Table 7.

Table 7 results of method robustness for AML and LOS

Recovery
% content— AML LOS
Optimized conditions 99.70867595  99.94377278
More 5 degree Celsius 99.89408809  99.79900504
less 5 degree Celsius 99.78218499  99.75562597
5% More flow rate 99.35702219  99.58700892
5% less flow rate 99.14427436  99.37924743
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5% more Organic solvent ~ 99.98635399  99.97884431
5% less Organic solvent 99.68990635  99.84946469

More 3 nm 99.54165434  99.7256177

Less 3 nm 99.56330193  99.78429709
Avg. 99.65178656  99.75613845
STDEV 0.262766244  0.182937003
RSD 0.263684428  0.183384207

3.3 Application of method for assay of real sample

The validated method was applied for analysis of combined tablets from local market of Riyadh -KSA. The
standard solution and sample were prepared as described in section 2.3. The assay results were 100.2% AML and
100.17% LOS, detailed results were shown in Table 8

Table 10 results of method application for real samples

Standard Samples
AML LOS AML LOS

STD1 146064 2947909 Assay 1 147664 2952944
SDT2 146875 2948752 Assay 2 147664 2952944
STD3 147677 2948303 Assay 3 147776 2948897
STD4 147013 2948774 avg 147701.3 2953608
STD5 147166 2948493 STDEV 64.66323 2336.5365
STD6 148323 2948280 RSD 0.04378  0.07910787

avg 147410.8 2948520. Percentage  100.20 100.17

STDEV  593.343239 236.5149
RSD 0.40251001 0.008021
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