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VALIDATION OF ASSAY METHOD OF AMLODIPINE
IN TABLETS BY LIQUID CHROMATOGRAPHY

The aim of this study was the validation of methods of quantitative determination of amlodipine in tablets by
liquid chromatography. Methods: The chromatographic analysis was performed on amlodipine liquid chromatograph
Agilent 1290 Infinity 11 LC System. Results: A validation of methods of quantitative determination of amlodipine by
high performance liquid chromatography tablets has been performed. It was established that the method proves the
requirements of the State Pharmacopoeia of Ukraine for the main validation parameters: specificity, accuracy, linearity,
robasnist. Conclusion: The results obtained in this study clearly indicate that the developed HPLC method is fast, eco-
nomical, simple, accurate and suitable for determination of amlodipine in medications.
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INTRODUCTION

One of the important problems of modern pharma-
cy is to replenish the range of new drugs and scientific
justification of their introduction into clinical medicine.
The requirements of the pharmaceutical industry for drug
quality control, ensuring their purity and high quality are
increasing. Increasing the number of antihypertensive drugs,
different chemical structure and physical properties of
active pharmaceutical ingredients and the need to iden-
tify them while many components are constantly put be-
fore standardization of medicines and pharmaceutical
chemistry task of improving existing and developing new
methods of separation and determination. In this regard,
increasing the role of chromatographic methods, and es-
pecially - highly efficient options for liquid chromatog-
raphy (HPLC). Today spectroscopy along with liquid and
gas chromatography are the most common instrumen-
tal methods of analysis. Over the past decade developed
a spectrophotometric methods for determining amlodi-
pine, nifedipine, verapamil, captopril, fosinopril, diltiazem
in substance and finished dosage forms, and conducted
validation and verification spectrophotometric techniques
developed in compliance with SPU and other pharmaco-
poeias. Along with the unexplored issue is the develop-
ment of chromatographic methods for analysis of anti-
hypertensive drugs in the standardization of this group
of pharmacological agents [5]. HPLC is specific in com-
parison with spectrophotometry as appropriate to coor-
dinate normalized tested approach to the HPLC method.
HPLC in comparison to spectroscopy requires signifi-
cantly more time for the experiment. So HPLC desirable
to use approaches that require minimal time analysis
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that can be used by other circuits of the experiment than
spectrophotometry [1].

The aim of our study was the validation of methods
of quantitative determination of amlodipine in tablets by
liquid chromatography.

MATERIALS AND METHODS

The object of the study was Amlodipine tablets (“Astra-
farm”). The chromatographic analysis of amlodipine per-
formed on liquid chromatograph Agilent 1290 Infinity
I LC System.

Chromatography is performed on liquid chromato-
graph with spectrophotometric detector under the fol-
lowing conditions [4]:

e ascentis C18 column size 4.6 x 150 mm with a

particle size of 5 microns;

¢ mobile phase: acetonitrile R - 0.1 % solution of

trifluoroacetic acid R (40 : 60);

¢ the rate of mobile phase: 1.0 ml/min;

e column temperature: 30 °C;

¢ detection wavelength: 237 nm.

Preparation of Test Solution

To sample powder pounded tablets equivalent to 10 mg
of amlodipine, add 70 ml of solvent (water R - acetonit-
rile R (1: 1)), shake in ultrasonic bath for 15 min. The so-
lution was cooled and adjusted to the volume of solvent
100.0 ml. Filter through a membrane filter with a pore
size of 0.45 microns, discarding the first 5 ml of filtrate.

Preparation of SS Solution

27.7 mg of amlodipine besylate USP RS is dissolved
in a solvent (water R - acetonitrile R (1 : 1)) and dilute
with the same solvent to about 50.0 ml. 5.0 ml of the
resulting solution adjusted to 20.0 ml of solvent.

The analysis considered likely if the requirements of
the test “Checking the suitability of the chromatographic
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Fig. 1. HPLC chromatograms of the Standard solution of amlodipine in the terms of identification
and quantification amlodipine in medicines

system”. Chromatographic system is considered appro-
priate if the following conditions are met:
¢ the effectiveness of the chromatographic column,
calculated peak amlodipine, should be not less than
3000 theoretical plates;

¢ relative standard deviation calculated peak area
for amlodipine should be no more than 1.0%.

In accordance with the requirements of the State Phar-
macopoeia of Ukraine, methods of quantification of drugs
included in the quality control methods should be vali-
dated. Set investigated validation characteristics depen-
ding on the purpose of analytical methods. Validation of
methods of quantitative determination of amlodipine in
tablets held by the typical characteristics: specificity, ac-
curacy, linearity, robasnist [2, 3, 6, 7].

DAD1 A, Sig=237,4 Ref=off (AMLODIPINE\2903160000007.D)

RESULTS AND DISCUSSION

For elaboration of the method the chromatograms
of the Standard solution of amlodipine (Fig. 1) and the
Test solution of amlodipine (Fig. 2), as well as the depen-
dence of the intensity peaks on the retention time were
obtained and analysed.

The content of amlodipine (X) in one tablet, in mil-
ligrams, calculated by the formula:

X = SiMMe'5:0721:100-b.P
= S,-50.20-m,-100

where: S, - average of the peak areas of amlodipine, cal-
culated from the chromatogram of the test solution; S, -
average of the peak areas of amlodipine, calculated with
reference solution chromatogram; m, — mass of the sample
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Fig. 2. HPLC chromatograms of the Test solution of amlodipine in the terms of identification
and quantification amlodipine in medicines
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Table 1

RESULTS OF THE STUDY THE ACCURACY AND
PRECISION OF QUANTITATIVE METHODS
AMLODIPINE DETERMINATION BY HPLC

Content in model
o Found contents to | Found contents to
mix, in % of . .
. nominal, % input, %
nominal
80 79.94 99.93
80 80.10 100.13
80 81.23 101.53
100 100.85 100.85
100 101.38 101.38
100 99.22 99.22
120 120.37 100.31
120 119.50 99.60
120 120.21 100.16
Average value Z 100.35
The relative standard deviation
0.78
Sz %
The relative confidence interval AZ 1.45
Critical values for results Az % <3.2
convergence
Systematic error 6% 0.35
Crlterlon_uncertamty of <0487
systematic error
The general conclusion of the
correct
method

SPhU amlodipine besylate, in milligrams; m, - mass of
the powder pounded tablets, in milligrams; P - content
of the main substance in SPhU amlodipine besylate as
a percentage; b - average weight tablets in milligrams;
0.721 - amlodipine besylate conversion factor for am-
lodipine.

The specificity of the methodology adjusted by com-
paring the chromatogram of the standard, investigated
and no-load solutions. Retention time of amlodipine in
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the chromatogram of test solution meets the retention
time of chromatogram peaks corresponding solution. At
idle solution chromatogram peaks were found higher
than the noise baseline, retention time which coincided
with the retention time to the analyzed substances.

To test the accuracy and precision methods of pre-
paring 3 separate mixtures of accurately known content
of the substance, which covered a range of application
methods (with concentrations of 80, 100, 120 of par).
For each model mix was held three parallel tests. Accor-
ding to SPU expected following criteria: systematic er-
ror 6% (for accuracy) and the relative confidence inter-
val AZ (for precision). The results of the experiments and
the calculations in Tab. 1.

Experimental results are characterized by precision
spreading relatively acceptable medium and therefore a
low standard deviation Sz % (Sz % = 0.78 < 3.2) in the
whole concentration range, indicating that the quality of
analytics and methodologies applied.

Evaluation of linearity was performed on the entire
range of application of the method using standard method.
The study of dependence of absorbance on the concentra-
tion was conducted using model solutions of the samples.
The results obtained were statistically processed by the
least squares method according to the requirements of
the SPhU. For each of the test solution the average value
of the peak area were calculated. The results obtained
were processed by the least squares method for line
y=m xx+band methrological characterictics are shown
in Fig. 3.

Requirements for the parameters of a linear relation-
ship in this case performed in the entire range of appli-
cation methods (80-120 %).

Robasnist - resistance techniques to small changes in
experimental conditions tested in the test solution. Terms
chromatography varied within + 10 % of these in the
procedure. The research results are presented in Tab. 2.

Amlodipine at exp. RT: 4.556
DAD1 A, Sig=237,4 Ref=off

Correlation: 0.99998
Residual Std. Dev.: 6.69954
Formula: vy = mx + b

m: 15585.77654

b -1.14818e-1

X: Amount

y: Area

Fig. 3. Calibration curve for HPLC chromatographic determination of amlodipine in tablets
and metrological characteristics of linearity
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Table 2

RESULTS OF THE STUDY ROBASNIST METHODS OF
AMLODIPINE DETERMINATION BY HPLC

Table 3

CONFIRMATION OF STABILITY OF MODEL
SOLUTIONS OF AMLODIPINE

Conditions of analysis Retention time, min The difference
" . The content of .
Standard conditions 4563 Test solutions . between amlodipine
amlodipine, X % o

Flow rate 1.1 ml/min (+10 %) 4.712 content, %
Flow rate 0.9 ml/min (-10 %) 4,787 Freshly prepared 100.0 05
Temperature of column 33 °C 4.597 After 24 h 100.5
Temperature of column 27 °C 4.589 Requirements: < 1.6 % Kept

Most of the results affected by changes in the flow
rate of the mobile phase, but they are insignificant. Tem-
perature changes in terms of column chromatography
virtually no effect on the analysis.

To confirm the stability of model solutions prepara-
tion solution, corresponding to the nominal concentra-
tion, made in determining the linearity chromatographed
in 24 hours. The results are shown in Tab. 3.

Found value (found / entered) amlodipine in the
chromatogram model solutions analyzed 24 hours after
cooking is different from 100 % to less than 1.6 %, con-
firming robasnist this technique.

CONCLUSIONS

A validation of methods of quantitative determina-
tion of amlodipine accordance with SPU performed. It was
established that the method meets the requirements for
SPU specificity, accuracy, precision and robasnist in the
range of 80-120% of the nominal content. The results
obtained in work clearly indicate that the developed HPLC
method is simple, fast, economical and suitable for de-
termination of amlodipine in medicines.
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JI. C. Jloroiiaa, JI. b. Kopo6ko

BAJIJALIA METOAMKH KIJIbKICHOTO BUSHAYEHHSA AMJIOJUIIIHY Y TABJIETKAX METO/JIOM PIJUHHOI

XPOMATOTPA®IL
MeTo AaHOTO JOCTiAKeHHS 6yJia Basligalis METOAMKH KiJIbKiCHOI0 BU3SHAYEHHS aMJIOJMITiHY B Ta-
6J1eTKax MeToJ0M piiuHHOI XxpoMaTorpadii. MeTozoM xpoMaTorpadiyHoro aHasnisy npoBOAUIH J10-
CJIiIPKeHHS aMJIoJuITiHY Ha piauHHOMY XpoMaTorpadi Agilent 1290 Infinity II LC System. [IpoBegeHo
BaJliZjallil0 METOAMKH KiJIbKiCHOI'0 BU3SHAYEHHS aMJIOJUITIHY METO/I0M BUCOKOePEKTUBHOI piUHHOL
xpomaTorpadii y TabyieTkax. BctaHOBJ/IeHO, 1[0 MeTOMKA BifinoBifgae Bumoram /epkaBHoi papma-
kormnel YKkpaiHU 32 OCHOBHUMH BaJliJalliiHUMU XapaKTePUCTUKAMU: cielludidHiCTh, IPaBUJIbHICTD,
JIiHiMHICTB, po6acHicTb. Pe3ysbTaT, OTpUMaHi B po60Ti, 4iTKO 3a3HAYaKOTh, 1[0 PO3POOJIEHUN Me-
Tox BEPX € mBUKKMM, EKOHOMIYHUM, IPOCTUM, TOUHHUM i NiAXOAUTH [1/11 BU3HAYEHHS aMJIOAUIIHY
B JliKapCbKUX 3aco6ax.
Knwo4oBi cioBa: amyioguniH; KibKicHUN aHai3; Basnigauis; xpomaTtorpadis; Banifaniini xapak-
TePUCTUKHU
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JI. C. Jloroiiaa, J. b. Kopo6ko

BAJIMJAALIMA METOAUKU KOJIMYECTBEHHOTO ONTPEAE/JIEHUSA AMJIOAUIIUHA B TABJIETKAX METOJ0M

’KUJKOCTHOM XPOMATOTPAGUU
Llesibr0 JaHHOTO KCCIe0BAHMSA OblyIa BaJWJALUs METOAUKH KOJTUYECTBEHHOTO OINpe/ieJIeHUsT aM-
JIOZAUNHMHA B TabJIeTKax MeTO/[OM KHUJIKOCTHOM XpoMaTorpaduu. MeToZoM xpoMaTorpapuieckoro
aHa/IM3a MPOBOJWIIM KCC/IeIoBaHME aMJIOJUITMHA Ha )KUAKOCTHOM XpoMaTorpade Agilent 1290 Infinity
II LC System. [IpoBesieHa Bainialivsi METOAUKU KOJIMYECTBEHHOTO ONPe/ie/IeHHs] aM/IOAUIIMHA METO/[OM
BbICOKO3()PEKTHBHOM KMAKOCTHON XpoMaTorpaduu B TabeTKaX. YCTAaHOBJIEHO, YTO METO/IUKA CO-
OTBETCTBYeT TpeboBaHUAM ['ocyjapcTBeHHOM papMaKoner YKpauHbl 10 OCHOBHBIM BaJIM/JallMOH-
HbIM XapaKTepUCTHUKAM: CIeLIUPUIHOCTD, IPABUJIBHOCTb, TUHEHHOCTh, p06AaCHOCTh. Pe3ybTaThl,
MoJlyyeHHble B PabOTe, CBUAETEIbCTBYIOT, YTO pa3paboTaHHbii BIXKX MeTo/ ABJISeTCS OBICTPLIM,
3KOHOMUYHBIM, IPOCTHIM, TOUHBIM U ITOAXOAUT JAJIs ONpeieJIeHUs] aMJIOJUIINHA B JIeKapCTBEHHbIX
CpesCTBax.
KimodyeBble c/10Ba: aM/I0AUIMH; KOJIMYEeCTBEHHBIN aHA/IN3; BaJWjalius; XxpoMaTorpadus; Baluja-
LMOHHBIE XapaKTePUCTUKHU
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