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ABSTRACT: This work is concerned with application of simple, precise, accurate and reproducible reverse phase high
performance liquid chromatographic (RP-HPLC) method for simultaneous estimation of Losartan potassium (LP) and
Amlodipine besylate (AB) on RP C-18 Column (Microsorb-MV 100-5, 250 x 4.6 mm) using 0.02% triethylamine in water:
acetonitrile (60:40), pH adjusted to 2.5 with O- phosphoric acid as mobile phase at a flow rate of 1.0 ml/min and the detection
wavelength was 226 nm. The retention time for LP and AB was found to be 2.32 and 10.10 min, respectively. Proposed
method was validated for precision, accuracy, linearity range, robustness and ruggedness.
KEY WORDS: Losartan potassium, Amlodipine besylate, Reverse Phase High Performance Liquid Chromatography.

INTRODUCTION:
Losartan Potassium (LP), 2-n-butyl-4-chloro-1-[p-(o-1H-
tetrazol- 5-ylphenyl) benzyl]-imidazole-5 methanol
monopotassium salt is a highly selective, orally active,
non-peptide angiotensin II receptor antagonist indicated
for the treatment of hypertension. It has a more potent
active metabolite EXP3174 (II, 2-n-butyl-4-chloro-1-[2-
(1H-tetrazol-5 yl) biphenyl- 4-yl) methyl] imidazole-5-
carboxyl acid)1. The determination of Losartan has been
carried out in tablets by HPLC, capillary electrophoresis
and super-critical fluid chromatography2,3, in urine by gas
chromatography- mass spectrometry4 and, simultaneously
with its active metabolite in biological fluids, by HPLC5-

10.
Amlodipine Besylate (AB), chemically, 2-[(2-
aminoethoxy) methyl]- 4- (2-chlorophenyl) -1, 4-
dihydro- 6-methyl-3, 5-pyridinedicarboxylic acid 3-ethyl,
5-methyl ester, is an anti-hypertensive and an antianginal
agent in the form of the besylate salt, Amlodipine
besylate. It is not official in any Pharmacopoeia. Various
analytical methods have been reported for the assay of
Amlodipine besylate11 in  pure  form  as  well  as  in
pharmaceutical formulations. They include high
performance liquid chromatography,12-17 reversed phase
high performance liquid chromatography,18-21 high
performance thin layer chromatography,22-25 gas
chromatography,26 gas chromatography–mass
spectrometry,27 liquid chromatography with tandem mass
spectrometry28 and fluorimetry,29 derivative

spectroscopy,30,31 simultaneous multicomponent mode of
analysis and difference spectrophotometry32-34.
By using this method, no RP-HPLC study on
simultaneous estimation of Losartan and Amlodipine in
tablet dosage form in pharmaceutical preparations has
been found in literature survey. There was very few
HPLC methods have been reported35 for simultaneous
estimation of Losartan and Amlodipine in pharmaceutical
dosage form, which prompted to pursue the present work.
The objective of the present work is to develop and
validate new analytical methods for simultaneous
determination of Losartan Potassium and Amlodipine
Besylate in tablet dosage form. This communication
forms the first report of simple, sensitive and
reproducible method for the simultaneous estimation of
Losartan Potassium and Amlodipine Besylate from
combined dosage form.

MATERIAL AND METHOD:
Chemicals and Reagents
LP and AB were obtained as gift samples from Lupin
Research Park Ltd., Pune and Shreya Life Sciences Pvt.
Ltd. Aurangabad (M. S.) respectively. Water (HPLC
grade), acetonitrile (HPLC grade), triethylamine and
ortho-phosphoric acid were of reagent grade. The
pharmaceutical preparations of combination of Losartan
and Amlodipine that is Alsartan AM tablet (ARISTO,
Mumbai). The commercial formulation of LP and AB is
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available in ratio of 10:1 {Alsartan AM (5/0.5 mg)} as
tablet.
Instrumentation
A  Gradient  HPLC  PU  2080  Plus  (JASCO)  with  UV-
2075 Plus detector and RP-C18 column was used. A
Rheodyne injector with a 20 μl loop was used for the
injection of sample. The HPLC system was equipped
with Borwin software for data processing.
Chromatographic Condition
The mobile phase containing triethylamine in water:
acetonitrile (60:40), pH adjusted to 2.5 with O-
phosphoric acid was found to resolve LP and AB. Ortho-
phosphoric acid was used for pH adjustment of buffer.
The mobile phase was filtered on a 0.45 micron
membrane filter and then ultrasonicated for 30 min. The
flow rate was set to 1.0 ml/min. Both drugs showed good
absorbance at 226 nm, which was selected as wavelength
for further analysis. All determinations were performed at
constant column temperature (28 ± 20 C).
Preparation of Stock Solutions
Standard stock solutions containing Losartan Potassium
(LP) and Amlodipine besylate (AB) were prepared
individually by dissolving 50 mg of LP and quantity of
AB equivalent to Amlodipine base 5 mg separately in 80
ml of methanol. It was then sonicated for 10 minutes and
the final volume of both the solutions were made up to
100 ml with methanol to get stock solutions containing
500 μg/ mL  of LP and 50 μg/ mL  of AB resp.
Calibration curve
Calibration curves were prepared by taking appropriate
aliquots of standard LP and AB stock solutions in
different 10 ml volumetric flask and diluted up to the
mark with mobile phase to obtain final concentrations of
50, 100, 200, 300, 400, 500 μg/ml of LP and 5, 10, 20,
30, 40, 50 μg/ml of AB. Standard solutions (n=6) were
injected through 20 μl loop system and chromatograms
were obtained using 1.0 ml/min. flow rate. The effluent
was monitored at 226 nm. Calibration curve was
constructed by plotting average peak area against
concentration and regression equation was computed.
Validation of the method
The developed method was validated in terms of
linearity, accuracy, specificity, limit of detection, limit of
quantification, intra-day and inter-day precision and
repeatability of measurement.
Sample Preparation
A  total  of  20  tablets  were  accurately  weighted  and
triturated with glass mortar and pestle. An amount
equivalent to one tablet (containing 5 mg of LP and 0.5
mg of AB) was transferred to a 100ml volumetric flask;
50 ml of mobile phase was added and the flask was kept
in an ultrasonic bath for 10 min. The volume was made
up to mark and the solution was filtered through 0.2
micron nylon membrane filter. The final volume of both
the solutions were made up to 100 ml with mobile phase
to get stock solutions containing 500 μg/ mL  of LP and
50 μg/ mL  of AB resp. The diluted solution was
analyzed under optimized chromatographic conditions
and chromatogram is depicted in fig. No.1 and 2.

RESULT AND DISCUSSION:
To  develop  a  precise,  accurate  and  suitable  RP-  HPLC
method for the simultaneous estimation of LA and AB,
different mobile phases were tried and the proposed
chromatographic conditions were found to be appropriate
for the quantitative determination. The results obtained
by the assay of marketed formulation are summarized in
Table.1. System suitability tests were carried out as per
USP XXIV and parameters are summarized in Table.2.
Method Validation36

The proposed HPLC method was validated as per ICH
guidelines.
Specificity
The  peak  purity  of  LP  and  AB  were  assessed  by
comparing  the  retention  time  (TR)  of  standard  LP  and
AB. Good correlation was obtained between the retention
time of standard and sample of LP and AB.
Linearity
Linearity was studied by preparing standard solutions at
different concentration levels. The linearity range for LP
and AB were found to be 50- 500 μg/ml and 5-50 μg/ml,
respectively. The regression equation for LP and AB
were found to be y = 73190x – 2053395 and y = 5177x –
13541 with coefficient of correlation, (r) 0.9999 and
0.9999, respectively.
Precision
Precision was evaluated by carrying out six independent
sample preparation of a single lot of formulation. The
sample solution was prepared in the same manner as
described in sample preparation. Percentage relative
standard deviation (%RSD) was found to be less than 2%
for within a day and day to day variations, which proves
that method is precise. Results are shown in Table 3.
Accuracy (Recovery studies)
To check the degree of accuracy of the method, recovery
studies were performed in triplicate by standard addition
method at 50%, 100% and 150%. Known amounts of
standard LP and AB were added to pre-analyzed samples
and were subjected to the proposed HPLC method.
Results of recovery studies are shown in Table 2.
Robustness of method
To evaluate the robustness of the developed RP-HPLC
method, small deliberate variations in the optimized
method parameters were done. The effect of change in
flow rate, pH and mobile phase ratio on the retention time
and tailing factor were studied. The method was found to
be unaffected by small changes like ± 0.1 change in pH,
± 0.1 change in flow rate and ± 1 change in mobile phase.

CONCLUSION:
The proposed method is simple, sensitive and
reproducible and hence can be used in routine for
simultaneous determination of LP and AB in bulk as well
as in pharmaceutical preparations. Statistical analysis of
the results has been carried out revealing high accuracy
and good precision. The RSD for all parameters was
found to be less than one, which indicates the validity of
method and assay results obtained by this method are in
fair agreement. The developed method can be used for
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routine quantitative simultaneous estimation of LP and
AB in multicomponent pharmaceutical preparation.
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Table no. 1. Result of LP and AB in marketed formulation (n=6).

Marketed Formulation Drug % Amount found ± SD % RSD

LP 100.35 ± 0.75 0.74Alsartan AM tablet (ARISTO, Mumbai).

AB 100.46 ± 0.67 0.67

S.D: Standard deviation, RSD: Relative standard deviation

Table no. 2. System Suitability Parameters

Parameter LP AB

Linearity range (μg/ml) 50- 500 5- 50

Correlation coefficient 0.9999 0.9999

Slope* 73190.74 5177.58

Retention time* (min.) 2.32 10.10

Resolution factor 1.14 1.24

Tailing factor* 1.45 1.50

50% 99.94 ± 0. 45 98.23 ± 0.37

100% 99.12 ± 0.68 99.21 ± 0.75

Accuracy*

(Recovery studies )

150% 99.35 ± 0.27 99.38 ± 0.41

*Average of six readings ± Standard deviation.

Table No.3: Statistical Evaluation of Precision of developed method.

Drug Intraday Interday

% Mean ± SDLP

99.96 ± 0.14 100.04 ± 0.22

AB 100.09 ± 0.53 100.00 ± 0.19

S.D: Standard deviation.
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FIG.-1 Typical chromatogram of LP (RT=10.40 min).

FIG.-2 Typical chromatogram of AB (RT= 2.32 min).

FIG.-3 Typical chromatogram of LP (RT=2.32 min) and AB (RT= 10.10 min).



Priyanka R. Patil et al /Int.J. ChemTech Res.2009,1(3) 468

REFERENCES
1. Michelle Polinko, Kerry Riffel, Hengchang Song,

Man-Wai Lo, Simultaneous determination of losartan
and EXP3174 in human plasma and urine utilizing
liquid chromatography/ tandem mass spectrometry, J
Pharma and Biomed Anal, 2003, 33, 73- 84.

2. Williams R.C. Alasandro M.S. Fasone V.L. Boucher
R.J. Edwards J.F., Comparison of liquid
chromatography, capillary electrophoresis and super-
critical fluid chromatography in the determination of
Losartan Potassium drug substance in Cozaar tablets,
J Pharma Biomed Anal, 1996, 14 (11), 1539-1546.

3. Mccarthy K. E, Qingxi Wang, Tsai E. W. Gilbert R.
E. Ip D. P. Brooks M. A., Determination of losartan
and its degradates in COZAAR tablets by reversed-
phase high-performance thin-layer chromatography,
J Pharm Biomed Anal, 1998, 17, 671–677.

4. H.H. Maurer, T. Kraemer, J.W. Arlt, Screening for
the Detection of Angiotensin-Converting Enzyme
Inhibitors, Their Metabolites, and AT II Receptor
Antagonists, Ther. Drug Monit, 1998, 20, 706–713.

5. C.I. Furtek, M. W. Lo., Simultaneous determination
of a novel angiotensin II receptor blocking agent,
losartan, and its metabolite in human plasma and
urine by high-performance liquid chromatography, J
Chroma: Biomed Appli,. 1992, 573 (2), 295-301.

6. H. Lee, H.O. Shim, H.S. Lee, Simultaneous
Determination of Losartan and Active Metabolite
EXP3174 in Rat Plasma by HPLC with Column
Switching  H.  Lee  1  /  H.  O.  Shim  1  /  H.  S.  Lee  2,
Chromatographia, 1996, 42, 39–42.

7. A.F.M. El Walily, S.F. Belal, E.A. Heaba, et al, An
improved method for the simultaneous determination
of losartan and its major metabolite, EXP3174, in
human plasma and urine by high-performance liquid
chromatography with fluorescence detection,  J
Pharma Biomed Anal, 1997, 15 (7), 1021-1029.

8. Farthing  D,  Sica  D,  Fakhry  I,  Pedro  A,  Gehr  TWB,
Simple high-performance chromatographic method
for determination of losartan and E-3174 metabolite
in human plasma, urine and dialysate, J Chromatogr
B, 1997, 704, 374-378.

9. Andrea Soldner, Hildegard Spahn-Langguth, Ernst
Mutschler, HPLC assays to simultaneously
determine the angiotensin-AT1 antagonist losartan as
well as its main and active metabolite EXP 3174 in
biological material of humans and rats,
J Pharma Biomed Anal, 1998, 16 (5), 863-873.

10. Andrea Soldner, Hildegard Spahn-Langguth, Dieter
Palm, Ernst Mutschler. A radioreceptor assay for the
analysis of AT1-receptor antagonists: Correlation
with complementary LC data reveals a potential
contribution of active metabolites, J Pharma Biomed
Anal, 1998, 17 (1), 111-124.

11. Argekar A P, Powar S G., Simultaneous
determination of atenolol and amlodipine in tablets
by high-performance thin-layer chromatography, J.
Pharm.  Biomed. Anal, 2000, 21, 1137–1142.

12. Halker  U  P,  Bhandari  N  P,  Rane  S  H.,  High
performance liquid chromatographic simultaneous
determination of amlodipine and enalapril maleate
from pharmaceutical preparation, Indian Drugs,
1988, 35, 168.

13. Shimooka K, Sawada Y, Tatematsu H., Analysis of
amlodipine by a sensitive high performance liquid
chromatography method with amperometric
detection, J. Pharm. Biomed. Anal, 1989, 7, 1267.

14. Yeung  P  K  F,  Mosher  S  J,  Pollack  PT.,  High
performance liquid chromatography assay for
amlodipine: chemical stability and pharmacokinetics
in rabbits, J. Pharm. Biomed. Anal., 1991, 9, 565.

15. Patki R V, Tamhanker C P, Tipnis H P., Simple and
rapid high performance liquid chromatographic
estimation of amlodipine in pharmaceutical dosage
forms, Indian Drugs, 1994, 31, 560.

16. Josefsson M, Zackrisson A L, Norlander B. Sensitive
high performance liquid chromatographic analysis of
amlodipine in human plasma with amperometric
detection and a single step solid phase sample
preparation, J. Chromatogr. B; Biomed. Appl, 1995,
672, 310.

17. Shang F, Shang K., Determination of amlodipine in
tablets by HPLC, ZhoggnoYiyao Gangye Zazhi,
1996, 27, 411.

18. European Pharmacopoeia, 3rd ed. Council of Europe,
Strasbourg, 2001. pp. 431, (supplement).

19. Avadhanulu A B, Srinivas J S, Anjaneyulu Y.,
Reversed phase HPLC determination of amlodipine
in drugs and its pharmaceutical dosage forms, Indian
Drugs, 1996, 33, 36.

20. Sankar S R, Nanjan M J, Vasudevan M.,
Simultaneous estimation of atenolol and amlodipine
in formulations by reversed phase-HPLC, Ind J.
Pharm. Sci., 1997, 59, 171.

21. Dhorda V J, Shetkar N B., Reversed phase liquid
chromatographic determination of ramipril and
amlodipine in tablets, Indian Drugs, 1999, 36, 638.

22. Chandrashekhar T G, Rao P S N, Smrita K., Analysis
of amlodipine besylate by HPTLC with fluorimetric
detection:  a  sensitive  method  for  assay  of  tablets,  J.
Planar. Chromatogr. Mod. TLC, 1994, 7, 458.

23. Pandya K K, Satia M, Gandhi T P., Detection and
determination of total amlodipine by high
performance thin layer chromatography: A useful
technique for pharmacokinetic studies, J.
Chromatogr. B; Biomed. Appl., 1995, 667, 315.

24. Ilango K, Kumar P B, Prasad V R, Simple and rapid
high performance thin layer chromatographic
determination of amlodipine in pharmaceutical
dosage forms, Indian J. Pharm. Sci., 1997, 59, 336.

25. Agrekar A P, Powar S G., Simultaneous
determination of atenolol and amlodipine in tablets
by high performance thin layer chromatography, J.
Pharm. Biomed. Anal, 2000, 21, 1137.

26. Bresford A P, Marcrac P V, Stopher D A.,  Analysis
of amlodipine in human plasma by gas
chromatography, J. Chromatogr, 1987, 420, 178.

http://www.sciencedirect.com/science/journal/07317085
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235266%231996%23999859988%2399243%23FLP%23&_cdi=5266&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=2869c308250c2b1fe9faa7a76df17bb1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VFDSM2-8&_user=6034042&_coverDate=08%2F31%2F1998&_alid=866503302&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=73f830b48ca32a499a485dc2769d008e
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VFDSM2-8&_user=6034042&_coverDate=08%2F31%2F1998&_alid=866503302&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=73f830b48ca32a499a485dc2769d008e
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VFDSM2-8&_user=6034042&_coverDate=08%2F31%2F1998&_alid=866503302&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=73f830b48ca32a499a485dc2769d008e
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG9-457CVBS-PT&_user=10&_coverDate=01%2F17%2F1992&_alid=866508839&_rdoc=1&_fmt=high&_orig=search&_cdi=5249&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e56b2e82ca0615eab104dbdac7475a1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG9-457CVBS-PT&_user=10&_coverDate=01%2F17%2F1992&_alid=866508839&_rdoc=1&_fmt=high&_orig=search&_cdi=5249&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e56b2e82ca0615eab104dbdac7475a1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG9-457CVBS-PT&_user=10&_coverDate=01%2F17%2F1992&_alid=866508839&_rdoc=1&_fmt=high&_orig=search&_cdi=5249&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e56b2e82ca0615eab104dbdac7475a1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG9-457CVBS-PT&_user=10&_coverDate=01%2F17%2F1992&_alid=866508839&_rdoc=1&_fmt=high&_orig=search&_cdi=5249&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e56b2e82ca0615eab104dbdac7475a1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG9-457CVBS-PT&_user=10&_coverDate=01%2F17%2F1992&_alid=866508839&_rdoc=1&_fmt=high&_orig=search&_cdi=5249&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e56b2e82ca0615eab104dbdac7475a1b
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3W0FSCT-2F&_user=6034042&_coverDate=04%2F30%2F1997&_alid=866514355&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=51089b6ef6f207aeb59d362bd2021beb
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3W0FSCT-2F&_user=6034042&_coverDate=04%2F30%2F1997&_alid=866514355&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=51089b6ef6f207aeb59d362bd2021beb
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3W0FSCT-2F&_user=6034042&_coverDate=04%2F30%2F1997&_alid=866514355&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=51089b6ef6f207aeb59d362bd2021beb
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3W0FSCT-2F&_user=6034042&_coverDate=04%2F30%2F1997&_alid=866514355&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=51089b6ef6f207aeb59d362bd2021beb
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3W0FSCT-2F&_user=6034042&_coverDate=04%2F30%2F1997&_alid=866514355&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=51089b6ef6f207aeb59d362bd2021beb
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VY0G1F-M&_user=6034042&_coverDate=01%2F31%2F1998&_alid=866517775&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=a3e3aad71a427d2a8f9a44768b7b3370
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VY0G1F-M&_user=6034042&_coverDate=01%2F31%2F1998&_alid=866517775&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=a3e3aad71a427d2a8f9a44768b7b3370
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VY0G1F-M&_user=6034042&_coverDate=01%2F31%2F1998&_alid=866517775&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=a3e3aad71a427d2a8f9a44768b7b3370
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3VY0G1F-M&_user=6034042&_coverDate=01%2F31%2F1998&_alid=866517775&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=a3e3aad71a427d2a8f9a44768b7b3370
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3SY3WKC-12&_user=6034042&_coverDate=05%2F31%2F1998&_alid=866517975&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=7dd6ba0ae2fbaa0ccb4e21f169d90dbc
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3SY3WKC-12&_user=6034042&_coverDate=05%2F31%2F1998&_alid=866517975&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=7dd6ba0ae2fbaa0ccb4e21f169d90dbc
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3SY3WKC-12&_user=6034042&_coverDate=05%2F31%2F1998&_alid=866517975&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=7dd6ba0ae2fbaa0ccb4e21f169d90dbc
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-3SY3WKC-12&_user=6034042&_coverDate=05%2F31%2F1998&_alid=866517975&_rdoc=1&_fmt=high&_orig=search&_cdi=5266&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000060306&_version=1&_urlVersion=0&_userid=6034042&md5=7dd6ba0ae2fbaa0ccb4e21f169d90dbc


Priyanka R. Patil et al /Int.J. ChemTech Res.2009,1(3) 469

27. Feng Y, Meng Q, Guo X, Human plasma amlodipine
GC–MS determination, Guandong Yaoxueyuan
Xuebao, 1998, 14 (111), 118.

28. Yasuda T, Tanaka M, Iba K., Quantitative
determination of amlodipine in serum by liquid
chromatography with atmospheric pressure chemical
ionization tandem mass spectrometry, J.Mass
Spectrom, 1996, 31, 879.

29. Mohamed Y E, Naglaa M E K, Bahia A M, Nasshwa
G M., Fluorimetric determination of amiodrone,
amlodipine and propafenone, Bull. Fac. Pharm.,
1998, 36, 1.

30. Prasad  C  V  N,  Parihar  C,  Chowdhary  T  R  S.,
Simultaneous determination of atenolol–amlodipine
and haloperidol– trihexaphenidyl in combined tablet
preparations by derivative spectroscopy, Pharm.
Pharmacol. Commun, 1998, 4, 325.

31. Prasad  C V N,  Saha  R N,  Parimoo P,  Simultaneous
determination of amlodipine–enalapril maleate and
amlodipine–lisinopril in combined tablet preparations

by derivative spectrophotometry, Pharm. Pharmacol.
Commun., 1999, 5, 383.

32. Jain H K, Agrawal R K., Spectrophotometric
methods for simultaneous determination of
amlodipine besylate and lisinopril in tablets, Indian
Drugs, 2000, 37, 196.

33. Mashru C R, Parikh P P, Development of a method
for simultaneous determination of amlodipine
besylate and lisinopril, East. Pharm, 2000, 43, 111.

34. Khopade S A, Jain N K, Difference
spectrophotometric determination of amlodipine
besylate, Indian drugs, 2000, 37, 351.

35. Zarapkar S. S. and Kanyawar N. S, Simultaneous
estimation of amlodipine and losarton potassium in
pharmaceutical dosage form by RP- HPLC Indian
Drugs, 2002, 39(6), 341-343.

36. ICH, Q2B. Validation of analytical procedures
methodology, In Proceedings of The International
Conference on Harmonization, Geneva, 1993.

*****


