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Abstract:
A High performanceXthin layer chromatographicXmethod for simultaneous estimation of Aliskiren,
Amlodipine besylatexand Hydrochlorothiazide was developed and validated as per ICH guidelines. Moreover,
robustnessXtesting was performedxapplying a central compositexdesign with k factorxhaving 2 kxfactorial
runs, 2k axialxexperiments andXtwo centerxpoints. High performance thin layer chromatographic separation
was performed on aluminium platesxrecoated with silica gel 60F 254 and acetonitrile: methanol: strong
ammonis (10:10:0.1, v/v) as optimizedxmobile phase. The detection wavelength for simultaneous estimation
of three drugs was 250 nm. The Rf values forxAliskiren, Amlodipine besylate and Hydrochlorthiazide were
0.54, 0.32 and 0.78 for,xrespectively. Percentxrecoveries inxterms of accuracy for the marketed formulation
wasxfound to be 101.3-104.4, 100.7-104 and 101.5-103.9 for,xAliskiren, Amlodipine besylate and
Hydrochlorthiazide, respectively. The pooled % relativexstandard deviation values for repeatability studies
and intermediate precisionxstudies was found to be lessxthan 2% for Aliskiren,xAmlodipine besylate and
Hydrochlorthiazide, respectively. Allxthese three factors (methanol content, developing distancexand band
size) were evaluated inXthe robustness testingx by central compositexdesign and these were found toxhave
an insignificant effectxon the retention factor. However,xmethanol content in totalxmobile phase as a factor
appeared to have significantxeffect onxrobustness, compared toxband size andxdeveloping distance and
hencexit is important to be carefullyxcontrolled. Inxsummary, axnovel, simple,xaccurate andxreproducible
high performance thin layerxchromatographic methodxwas developed, whichxwould be of use inxquality
controlxof thesextablets.

Keywords: Aliskiren, Amlodipine besylate, Hydrochlorthiazide, highxperformancexthin layer 

chromatography (HPTLC) method,xValidation, CentralxCompositexDesign.)
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Introduction

Recently, HPTLC is widelyxemployed for thexquantification of drugsxbecause of low
maintenancexcost, lower analysis time, lowxmobile phase consumptionxper samplexand
need for minimumxsample clean-up. It facilitates automated application of samplexand
scanning of plate. this research paper describes the developmentxof HPTLC method for
simultaneous estimationXof Aliskiren(ALK),xAmlodipine(AML) and
Hydrochlorothiazide(HTZ)xusing Design ofxExperiment (DoE) approachxfor method
validation.

DoE is based on thexprinciple of use of experimental design, generation of mathematical
equations (models) and graphicalxoutcomes, employingxvariousxrational combination of
factors. Experimentalxdesign procedures arexvery useful in
pharmaceuticalxdevelopment includingxformulation developmentxandxanalytical
method optimization andxvalidation. Experimental designxmethodology hasxproved ,
and arexmore effectivexthan the traditionalxone-variable-at-a-time approach to be a
useful tool forxmethod validation,xas it allows thexinvestigation of
simultaneouslyxchanging factors.



5

Results and discussion

 Variousxcombinations of solvents inxdifferent ratios like
methanol,xethyl acetate,xchloroform, toluene,xhexane,
acetonitrile, strongxammonia, glacial acetic acidxand formic
acidxwere triedxfor resolvingxthe peaks of ALK,xAML
andxHCTZ.

 Final optimizedxmobile phase, of acetonitrile: methanol:
strong ammonia (10:10:0.1, v/v)xwhich gavexhighest
resolution andxRf values of 0.54 ± 0.015, 0.32 ±0.007 and
0.78 ±0.011 for ALK, AML and HCTZ, respectivelyxat detection
wavelengthxof 250 nm
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Results and discussion

Chromatogramsxof ALK, AML andxHCTZ Standard
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Results and discussion
AnalyticalxParameters ofxProposed HPTLCxmethod

PARAMETERSX HPTLCXMethod

AML ALK HTZ

Concentrationxrange

(ng/band, n=6)

500-3000 1000-20000 500-3000

Slope ± SD 3.53414±0.0346 0.408±0.0063 4.302±0.206

Intercept ± SD 103.1867±1.98 209.32±36.93 11608±380.18

Correlationxcoefficient(r2)±SD 0.998±0.0012 0.996±0.0011 0.996±0.00089

LODx 71.84 321.39 157.05

LOQx 217.71 976.95 472.90

Accuracyx(% recovery, n = 6) 100.72 ± 0.47 100.23 ± 1.02 99.63 ± 0 .64

Precisionx (%RSD)

Repeatabilityx (n = 3) 0.45-1.26 0.27-1.63 0.57-1.65

Intermediatexprecision (n =3 ) 0.69-0.81 0.57-1.03 0.94-1.79
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Results and discussion
Effect ofxamount ofxmethanol, amount of acetonitrileandxdeveloping distance on Rf of 
ALK(a), Rf of AML (b), Rf of HTZ (c) Three-dimensionalxplot
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Results and discussion

RegressionxAnalysis ofxCentral Composite Model ForxRobustness Study

Coefficients

Rf of ALK Rf of AML Rf of HTZ

FM RM FM RM FM RM

BO 0.57219 0.56067 0.32131 0.326 0.78096 0.77733

B1 0.01641 0.01641 0.014211 0.014211 0.01201 0.01201

B2 0.01102 - 0.007588 0.007588 0.00809 0.00809

B3 0.00885 0.00885 0.001964 - 0.00246 -

B12 0.00628 - -0.00125 - 0.0025 -

B23 0.00280 - 0.00125 - 0.00296 -

B13 0.00608 - 0.00125 - 0.0025 -

B11 -0.0013 - 0.003484 - 0.00044 -

B22 -0.0013 - 0.001717 - 0.00044 -

B33 -0.0001 - 0.000408 - -0.0049 -

B123 0.0025 - 0.00125 - 0.0025 -
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Results and discussion

Assay Result of Tablet Dosage Form of Aliskiren and Amlodipine

Sample 

No.

Label Claim Amount Found % Label Claim

ALK

mg/tab

AML

mg/tab
HTZ

mg/tab

ALK

mg/tab

AML

mg/tab
HTZ

mg/tab

ALK

mg/tab

AML

mg/tab
HTZ

mg/tab

1 150 5 12.5 151.69 5.035 12.472 101.13 100.7 99.78

2 150 5 12.5 151.78 4.96 12.34 101.29 98.29 99.75

3 150 5 12.5 148.77 5.05 12.57 98.1 100.16 101.56

4 150 5 12.5 148.41 5.02 12.55 98.94 101.44 100.47

5 150 5 12.5 151.75 4.97 12.45 101.27 99.43 98.63

6 150 5 12.5 148.71 5.06 12.65 98.14 101.64 100.23

Mean 149.93 5.01 150.18 5.01 12.50 99.81

S.D. 1.55 0.04 1.70 0.04 0.11 1.03
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Conclusions

 The developed method wasxfound to be novel,xsimple,
accurate, precise,xspecific and reproducible for the
simultaneous estimationxof ALK, AML andxHCTZ in bulkxand
tabletxformulations.

 Methanolxcontent inxmobile phase appearedxto have
significantxeffect on robustness,xcompared to otherxfactors
and hence it wasximportant to be carefullyxcontrolled.

 Use ofxexperimental design reduce thexnumber ofxthe
require experimentsxfor the robustnessxstudy ofxHPTLC
method
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