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ABSTRACT

A simple, reproducible and efficient reverse phase high performance liquid chromatographic method was developed for
simultaneous determination of lisinopril(LSN) and amlodipine (AMD) in tablets. A column having 150 x 4.6 mm in
isocratic mode with mobile phase containing acetonitrile: phosphate buffer (55:45; adjusted to pH 3.0) was used. The flow
rate was 0.6 ml/min and effluent was monitored at 216 nm. The retention time 8 (min) and linearity range (ug/ml) for LSN
and AMD were and (20-60,10-30), respectively. The developed method was found to be accurate, precise and selective for

simultaneous determination of LSNand AMD in tablets.
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INTRODUCTION

Lisinopril is a potent, competitive inhibitor of angiotensin-
converting enzyme (ACE), the enzyme responsible for the
conversion ofangiotensin | (ATI) to angiotensin Il (ATII).
ATII regulates blood pressure and is a key component of
the renin-angiotensin  aldosteron system (RAAS).
Lisinopril may be used to treat hypertension and
symptomatic congestive heart failure, to improve
survivalin certain individuals following myocardial
infarction and to prevent progression of rena ldisease in
hypertensive patients with diabetes mellitus and micro
albuminuria  orovert  nephropathy.  Lisinopril is
chemically(2S)-1-[(2S)-6-amino-2-{[(1S)-1-carboxy-3-
phenylpropyl]amino}hexanoyl] pyrrolidine 2-
carboxylicacid?. Amlodipine is a longacting 1,4-
dihydropyridine calcium channelblocker. It acts primarily
on vascular smooth muscle cells by stabilizing voltage-
gated Ltypecalcium channels in their inactive
conformation. By inhibiting the influx ofcalcium in
smooth muscle cells, amlodipine prevents calcium-
dependent myocytecontraction and vasoconstriction. A
second proposed mechanism for the drug’svasodilatory
effects involves pH-dependent inhibition of calcium influx
via inhibition ofsmooth muscle carbonic anhydrase. Some
studies have shown that amlodipine also exerts inhibitory
effects on voltage-gated N type calcium channels. N-type
calcium channels located in the central nervous system
may be involved in nociceptivesignaling and pain
sensation. Amlodipine is used to treat hypertension and
chronic stableangina. Amlodipine is chemically 3-ethyl-5-
methyl-2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-
methyl-1,4dihydropyridin3,5dicarboxylatel,2.

A few spectroscopic®®> HPLC®®, HPTLC® LC-MS'**2and
CE*® methods were reported earlier for the individual
determination of amlodipine and lisinopril in
pharmaceutical dosage forms. But no method is developed
so far for the combination of amlodipine and lisinopril. A
successful attempt is made to estimate the two drugs
simultaneously. Therefore it was thought worth while to
develop an accurate and rapid RP-HPLC method for
simultaneous estimation of amlodipine and lisinopril from
tablet formulations

EXPERIMENTAL

Chemicals and reagents: The reference sample of
lisinopril and amlodipine was supplied by Torrent
Pharmaceutical Industries Ltd., Ahmedabad. HPLC grade
water and acetonitrile were purchased from

E. Merck(India) Ltd., Mumbai. Potassium dihydrogen
phosphate and orthophosphoric acid of AR Grade were
obtained from S.D. Fine Chemicals Ltd., Mumbai.
Chromatographic conditions: The analysis of the drug was
carried out on a Waters HPLC system equipped with a
reverse phase Xterra C18 column (150mmx4.6mm; 5um),
a 2695 binary pump, a 20 ul injection loop and a 2487 dual
absorbance detector and running on Waters Empower
software.

Preparation of phosphate buffer (pH 3.0): Seven grams of
KH2PO4 was weighed into a 1000 ml beaker, dissolved and
diluted to 1000 ml with HPLC water and pH adjusted to
3.0 with orthophosporic acid.

Preparation of mobile phase and diluents: 450 ml of the
phosphate buffer was mixed with 650 ml of acetonitrile.
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The solution was degassed in an ultrasonic water bath for
5 minutes and filtered through 0.45 p filter under vacuum.
Table 1: Calibration data of Lisinopril

Linearity Level Concentration Area
I 20ppm 1251642
I 30ppm 1877463
1l 40ppm 2503284
v 50ppm 3129105
\% 60ppm 3754926
Correlation Coefficient 0.999
Table 2: Calibration data of Amlodipin
Concentration Area
10ppm 583214
15ppm 874821
20ppm 1166428
25ppm 1458035
30ppm 1749642
Table 3: Precision studies for Lisinopril
Injection Area
Injection-1 4124947
Injection-2 4072032
Injection-3 4025835
Injection-4 4006997
Injection-5 4115028
Average 4068968
Standard Deviation 52357.9
%RSD 1.29
Table 4: Precision studies for Amlodipine
Injection Area
Injection-1 1880375
Injection-2 1845837
Injection-3 1834928
Injection-4 1827094
Injection-5 1879444
Average 1853536
Standard Deviation 24981.4
%RSD 1.35

Procedure: A mixture of buffer and acetonitrile in the ratio
of 45:55 v/v was found to be the most suitable mobile
phase for ideal separation of lisinopril and amlodipine. The
solvent mixture was filtered through a 0.45 p membrane
filter and sonicated before use. It was pumped through the
column at a flow rate of 0.5 ml/min. The column was
maintained at ambient temperature. The pump pressure
was set at 800 psi. The column was equilibrated by
pumping the mobile phase through the column for at least

Table 5: Accuracy studies for Lisinopril

30 min prior to the injection of the drug solution. The
detection of the drug was monitored at 216 nm. The run
time was set at 8 min. Under these optimized
chromatographic conditions the retention time obtained for
the drugs lisinopril and amlodipine was 4.120 min and
3.086 min. A typical chromatogram showing separation of
the drug is given in Fig. 1.

Calibration plot: About 10 mg of lisinopril and 5 mg of
amlodipine was weighed accurately,

transferred into a 10 ml volumetric flask and dissolved in
7 ml of a 45:55 v/v mixture of phosphate buffer and
acetonitrile. The solution was sonicated for 15 min and the
volume made up to the mark. From this, a working
standard solution of the drugs (20 ppm of lisinopril and 10
ppm of amlodipine) was prepared by diluting 0.2 ml of the
above solution to 10 ml in a volumetric flask. Further
dilutions ranging from 20-60 ppm for lisinopril and 10-30
ppm for amlodipine were prepared from the solution in 10
ml volumetric flasks using the above diluent. 20 ul of each
dilution was injected six times into the column at a flow
rate of 0.5 ml/min and the corresponding chromatograms
were obtained. From these chromatograms, the average
area under the peak of each dilution was computed. The
calibration graph constructed by plotting concentration of
the drug against peak area was found to be linear in the
concentration range of 20-60ppm for lisinopril and 10-
30ppm for amlodipine. The relevant data are furnished in
Table 1&2. The regression equations of this curves was
computed. This regression equation was later used to
estimate the amount of lisinopril and amlodipine in tablets
dosage forms.

Validation of the proposed method: The specificity,
linearity, precision, accuracy, limit of detection, limit of
quantification, robustness and system suitability
parameters were studied systematically to validate the
proposed HPLC method for the determination of lisinopril
and amlodipine. Solution containing20 ppm of lisinopril
and 20 ppm of amlodipine was subjected to the proposed
HPLC analysis to check intra-day and inter-day variation
of the method and the results are furnished in Table 3&4.
The accuracy of the HPLC method was assessed by
analyzing solutions of lisinopril and amlodipine at 50%,
100% and 150% concentrated levels by the proposed
method. The results are furnished in Table 5&6. The
system suitability parameters are given in Table 7.
Estimation of lisinopril and amlodipine in tablet dosage
forms: Two commercial brands of tablets were chosen for
testing the suitability of the proposed method to estimate
lisinopril and amlodipine in tablet formulations. Twenty
tablets were weighed and powdered. An accurately
weighed portion of this powder equivalent to 192 mg of
lisinopril and amlodipine was transferred into a 100 ml

%Concentration Amount Added
(at specification Level) (mg)
50% 4.8
100% 9.8
150% 15.0

Amount Found
(mg)

% Recovery Mean Recovery

4.73 98.6%
98.3% 98.6%
14.8 98.9%
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Table 6: Accuracy studies for Amlodipine

%Concentration Amount Added Amount Found % Recovery Mean Recovery
(at specification Level) (mg) (mg)
50% 2.46 2.42 98.6%
100% 5.0 4.96 98.0% 98.3%
150% 7.3 7.17 98.2%

volumetric flask and dissolved in 25 ml of a 45:55 viv
mixture of phosphate buffer and acetonitrile. The contents

Table 7: System suitability parameters

parameter Result Result
(Lisinopril) (Amlodipine)
Linearityppm) 20-60 10-30
Correlation 0.9990 0.9991
coefficient
Theoretical 2160.1 2147.7
plates (N)
Tailing factor 14 1.6
LOD (ppm) 0.032 0.034
LOQ (ppm) 0.1 0.1
Table 8: Assay and recovery studies for Lisinopril
Formulation  Label Amount %
claim found (mg) Amount
(mg) found
Brand 1 5.0 4.99 99.8
Brand 2 5.0 4.98 99.6

Table 9: Assay and recovery studies for Amlodipine

Formulation Label Amount % Amount
claim found (mg) found
(mg)

Brand 1 2.5 2.49 99.6

Brand 2 2.5 2.48 99.2

of the flask were sonicated for 15 min and a further 25 ml
of the diluent was added, the flask was shaken
continuously for 15 min to ensure complete solubility of
the drug. The volume was made up with the diluent and the
solution was filtered through a 0.45 p membrane filter.
This solution was further diluted to get the required
concentrations. The solution containing 40 pg/ml of
lisinopril and 20 pg/ml of amlodipine was injected into the
column six times. The average peak area of the drugs was
computed from the chromatograms and the amount of the
drug present in the tablet dosage form was calculated by
using the regression equation obtained for the pure drug.
The relevant results are furnished in Table 8&9

RESULTS AND DISCUSSION

In the proposed method, the retention time of lisinopril and
amlodipine was found to be 4.120min and 3.086 min.
Quantification was linear in the concentration range of 20-
60pg/ml for lisinopril and 10-30pg/ml for amlodipine. The
regression equation of the linearity plot of concentration of
lisinopril and amlodipine over its peak area was found to
be Y =0+62582.1x (r2=0.9990) for lisinopril and
Y=0+58327.4X (r2=0.999) for amlodipine, where X is the
concentration of lisinopril and amlodipine (ppm) was

2025.9 for lisinopril and 2037.2 for amlodipine, which
indicates efficient performance of the column. The limit of
detection and limit of quantification for lisinopril were
found to be 0.032 ppm and 0.1 ppm and for amlodipine
were found to be 0.034ppm and 0.1 ppm respectively,
which indicate the sensitivity of the method. The use of
phosphate buffer and acetonitrile in the ratio of 45:55 v/v
resulted in peak with good shape and resolution. The high
percentage of recovery indicates that the proposed method
is highly accurate. No interfering peaks were found in the
chromatogram of the formulation within the run time
indicating that excipients used in tablet formulations did
not interfere with the estimation of the drug by the
pr%posed HPLC method.
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Fig. 1: Typical
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chromatogram of lisinopril and

CONCLUSION

The proposed HPLC method is rapid, sensitive, precise and
accurate for the determination of lisinopril and amlodipine
and can be reliably adopted for routine quality control
analysis of lisinopril and amlodipine in its tablet dosage
forms.

ACKNOWLEDGEMENTS

The authors are thankful to M/s Torrent Pharmaceutical
Industries Ltd., Ahmedabad for providing the reference
samples of lisinopril and amlodipine.

REFERENCES

1. The Merck Index, 13th edition, code 83915-83-7
(lisinopril), 88150-42-9(amlodipine), page 989, 86
(2001).

2. Martindale 33rd edition, code 16878-k (lisinopril),
10499-b (amlodipine),page 921, 838(2002).

3. Gohil K, Trivedi P and Molvi KI. Spectrophotometric
analysis of amlodipine besylate in bulk and in tablet
dosage forms. Indian J Pharma Sci. 2005;67:376-378.

4. Ragno G, Garofalo A and Vetuschi C.
Photodegradation monitering of amlodipine by
derivative spectrophotometry. J Pharm Biomed Anal.
2002;27:19-24.

IJPQA, Volume 6, Issue 1, January2015 - March 2015, 15-18

Page 1 7



Latha et al. / Novel Validated RP-HPLC

. Avadhanulu AB and Pantulu ARR. Spectrophotometric
determination of lisinopril in pharmaceuticals using
ninhydrin- a modified approach. Indian Drugs.
1993;30(12):646-649.

. Naidu KR, Kale UN and Shingare MS. Stability
indicating RP-HPLC method for simulatneus
determination of amlodipine and  benzapril
hydrochloride from their combination drug product. J
Pharm Biomed Anal. 2005;39:147-155.

. Ravi SS, Nanjan MJ, Vasudevan M, Shaat N, Suresh B
and Sankar SR. Simultaneous estimation of atenolol
and amlodipine in formulation by RP-HPLC.Indian J
Pharm Sci. 1997;59:171-173.

. El-Yazbi FA, Abdine HH and Shaalan RA. An HPLC
method for the determination of lisinopril in human
plasma and urine with fluorescence detection. J Pharm
Biomed Anal. 1999;19(6):819-827.

. Christopher A. Beasley, Jessica Shaw, Zack Zhao and
Robert A. Reed.Development and validation of a
stability indicating HPLC method fordetermination of

lisinopril, degradation product and parabens inthe
lisinopril extemporaneous formulation. J Pharm
Biomed Anal.2005;37(3):559-567.

10. Meyyanathan SN and Suresh B. HPTLC method for
simultaneous determination of amlodipine and
benazepril in theirm formulations. J Chromatogr Sci.
2005;43:73-75.

11.Bhatt J, Singh S, Subbaiah G, Shah B, Kambli S and
Ameta S. A rapid andsensitive liquid
chromatographytandem mass spectrometry (LC-
MS/MS) method for the estimation of amlodipine in
human plasma. J Biomed Chromatogr Sci Appl.
2007;21:169-175.

12.Feng Y, Zhang L, Shen Z, Pan F and Zhang Z. Analysis
of amlodipine in human plasma by liquid
chromatography- mass spectrometry. J Chromatogr Sci
Appl. 2002;40:49-53.

13.Qin  XZ, Nguyen DS and
electrophoresis  of cardiovascular
Chromatogr. 1993;16(17):3713-3734.

Ip DP. Capillary
drugs J Lig

IJPQA, Volume 6, Issue 1, January2015 - March 2015, 15-18

Page 1 8



