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DEVELOPMENT OF THE METHODOLOGY OF THE
CHROMATOGRAPHIC DETERMINATION OF
VERAPAMILE HYDROCHLORIDE IN MEDICINES

Objective: The objective of this research was to develop more simple, sensitive, accurate and less expensive analytical
methods for the determination of verapamil hyrdochloride in medicines by HPLC. Methods: The chromatographic
analysis of verapamil hyrdochloride performed on liquid chromatograph Agilent 1290 Infinity 1l LC System. Results:
In developing our technique, column Nucleosil C18 was used, which has several advantages from a number of columns
L1 and provides high speed and high efficiency at a lower pressure system. This reduces the number of used mobile
phase that according reduces the cost analysis. Selected conditions were isocratic elution with binary mobile phase
consisting of methanol, water, acetic acid and triethylamine in the ratio 55 : 44 : 1 : 0.1 for optimum peak symmetry of
the active pharmaceutical ingredient. Under this conditions the peak of verapamil elution is about 2 minutes. Besides
reducing analysis time achieved by simplifying sample preparation by using methanol as solvent and mobile phase.
The proposed method has the advantage over pharmacopoeial method due to speed and ease of preparation of the
mobile phase and reduced chromatography time. Conclusion: The results obtained in this research work clearly indi-
cated that the proposed method is rapid, economical, simple, accurate, selective, precise and applicable to the analysis

of verapamil hyrdochloride in medicines.
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INTRODUCTION

Nowadays, the number of medicines in the pharma-
ceutical industry has greatly increased. Analytical methods
of development of active pharmaceutical ingredients and
validation plays an important role for pharmaceutical de-
velopment activities for improving to more accurate, re-
liable, robust analytical methods and for dicreasing of cost
analytical analysis [2]. The object of the study was chosen
verapamil. Verapamil hyrdochloride, (2RS)-2-(3,4-dime-
thoxyphenyl)-5-[[2-(3,4-dimethoxyphenyl)ethyl] (methyl)
amino]-2-(1-methylethyl)pentanenitrile hydrochloride,
is a potent dihydropyridine-type calcium channel blocker
which is an antihypertensive medicine. Analysis of vera-
pamil hyrdochloride in substance is described in Phar-
macopoeia. Chromatographic conditions to determine ve-
rapamil hyrdochloride have been shown in Pharmaco-
poeia, the following chromatographic conditions are co-
lumn chromatographic categories L1 (with a fixed phase
C18) size of 4.6 mm x 125 mm or 150; mobile phase -
acetonitrile: 2-aminoheptan: solution A (0.015 M sodium
acetate solution containing 33 ml/l aceticacid) (30:0.5: 70);
wavelength - 278 nm, flow rate - 0.9 ml/min [7]. Beca-
use of creation of the second edition of SPhU and inclu-
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sion of articles in the finished products, we have set our-
selves the goal to improve to more rapid, simple, selec-
tive, more accurate, precise, reliable, less expensive methods
of HPLC nalysis of verapamil hyrdochloride in medicines
and for analysis of their metabolites in next step of the
researches [3].

The aim of work was the development of simple, sen-
sitive, accurate and less expensive analytical methods for
the determination of verapamil hyrdochloride in medi-
cines by HPLC.

MATERIALS AND METHODS

The objects of the study were tablets “Verapamil Dar-
nitsa” (Ukraine). The chromatographic analysis of vera-
pamil hyrdochloride performed on liquid chromatograph
Agilent 1290 Infinity II LC System.

Chromatography is performed on liquid chromato-
graph with spectrophotometric detector under the follo-
wing conditions:

e column Nucleosil C18 4.6 x 150 mm with a particle
size of 5 microns;

¢ mobile phase: methanol R - water R - acetic acid R
- triethylamine R (55:44:1:0.1);

e the rate of mobile phase: 0.8 ml/min;

e column temperature: 250°;

e detection wavelength: 280 nm.
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Preparation of Test Solution

Test solution. To 62.5 mg powder pounded tablets,
add 10 ml of methanol R, shake in ultrasonic bath for 10
minutes and add methanol R to the volume of 20.0 ml.
Filter through a membrane filter with a pore size of 0.45
microns, discarding the first 5 ml of filtrate. 5.0 ml of the
resulting filtrate adjusted to 25.0 ml of solvent.

Preparation of SS Solution

20.0 mg of verapamil hyrdochloride SPhU dissolve
in methanol R and dilute with the same solvent to 20.0 ml
volume. 5.0 ml of the resulting solution adjusted to 25.0 ml
of solvent.

Validation of the method was carried out in accor-
dance with the requirements of the SPhU [5, 6].

RESULTS AND DISCUSSION
For elaboration of the method the chromatograms of
the standard solution of verapamil hyrdochloride (Fig. 1)
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and the test solution of verapamil hyrdochloride (Fig. 2),
as well as the dependence of the intensity peaks on the
retention time were obtained and analysed.

The results of the analysis are considered reliable if
the requirement of the System Suitability Test are per-
formed. The chromatographic system is considered sui-
table if the following conditions are performed:
¢  Relative standard deviation calculated peak area for

verapamil hyrdochloride should be not more than 1.0 %;
e Symmetry factor calculated on the peak of verapa-

mil hyrdochloride should be less than 2.

The content of verapamil hyrdochloride (X) in one
tablet, in milligrams, calculated by the formula:

_S;pmy-b-P

X=5 m100°
where: S, - average of the peak areas of verapamil hyrdo-
chloride, calculated from the chromatogram of the test so-
lution; S, - average of the peak areas of verapamil hyrdo-
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Fig. 1. HPLC chromatograms of the standard solution of verapamil hyrdochloride in the terms
of the quantification of verapamil hyrdochloride in tablets
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Fig. 2. HPLC chromatograms of the test solution of verapamil hyrdochloride in the terms
of the quantification of verapamil hyrdochloride in tablets

chloride, calculated with the standard solution chromato-
gram; m, - mass of the sample SPhU verapamil hyrdo-
chloride, in milligrams; m, - mass of the powder pounded
tablets, in milligrams; P - content of the main substance
in SPhU verapamil hyrdochloride as a percentage; b - ave-
rage of weight tablets in milligrams.

In developing this technique, column Nucleosil C18
was used, which has several advantages from a number
of columns L1 and provides high speed and high effici-
ency at a lower pressure system. This reduces the num-
ber of used mobile phase that according reduces the cost
analysis.

Selected conditions were isocratic elution with binary
mobile phase consisting of methanol, water and acetic
acid and triethylamine in the ratio 55:44 : 1: 0.1 for
optimum peak symmetry of the active pharmaceutical
ingredient. Detection was performed at 280 nm. Under
this conditions the peak of verapamil elution is about 2
minutes.

The method has the advantage over pharmacopoeial
method due to speed and ease of preparation of the mo-
bile phase and reduced chromatography time.

According to the requirements of the SPhU, methods
of quantitative determination of medicines must be vali-
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Fig. 3. Calibration curve for HPLC chromatographic
determination of verapamil hyrdochloride in tablets and
metrological characteristics of linearity
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Table

THE RESULTS OF TESTING THE QUANTITATIVE DETERMINATION
OF VERAPAMIL HYRDOCHLORIDE ON THE ACCURACY BY METHOD HPLC

Solution Put (SQIution Found (.concentration The relation found to input,
concentration), mg/ml solution), mg/ml Z, %
RS1 0.203 - -
RS2 0.196 - -
MS 70 % 0.146 0.144 98.6
MS 100 % 0.196 0.199 101.5
MS 130 % 0.259 0.264 101.9
The average 100.7
The relative standard deviation, Sz % 0.032
Relative confidence interval, Az % 0.06
The critical value for convergence results Az % < 3.2 Correct

The criterion of statistical insignificance
systematic error <0,20 Correct
8% =|Z-100|< A, /\n
The overall conclusion of the procedure Correct

dated. We have studied the following validation charac-
teristics: linearity, accuracy and range of application [1, 4].

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 concent-
ration was conducted using model solutions of the sam-
ples. The results obtained were statistically processed by
the least squares method according to the requirements
of the SPhU. For each of test solutions the average value
of the peak area were calculated. The results obtained
were processed by the least squares method for line
y =m x x + b and metrological charactericticsare are
shown in Fig. 3.

Requirements for the parameters of the linear de-
pendence in this case are carried out within the whole
range of the method application (70-130 %). Accuracy
and convergence were studied by “put-found” on stan-
dard solutions of verapamil hyrdochloride.

Prepared 3 models of verapamil hydrochloride so-
lutions API:

Name of solution Sample, mg
MS 70 % 14.6
MS 100 % 19.6
MS 130 % 25.9
Prepared 2 reference solution:
Name of solution Sample, mg
RS1 20.3
RS 2 19.6

Model solutions were prepared according to the pro-
cedure completely repeating the procedure for preparing
the test solution. By comparing the two solutions for each
analyte built calibration graph (level 1-2, including all pa-
rallel injection and specifying the appropriate concent-
ration reference solution), passing through zero. For ca-
libration schedule, each analyte concentration was cal-

culated corresponding model solution (Table).

To measure and calculate the metrological evaluation
of convergence and accuracy of the method were obtai-
ned. The actual values the ratio of the average values of
peak for each solutions were calculated to the mean peak
area of the reference solution, the values Xi = (Ci/Cst) x 100 %,
Yi = (Yi/Yst) x 100 %, as well as the value Zi = (Yi/Xi) x 100 %,
the concentration found in % to the concentration intro-
duced were determined. The calculation results are shown
in Table. To assess the intermediate precision the rela-
tive confidence interval for 5 parallel measurements of
the quantitative content of substances, which should be
less than the maximum permissible uncertainly analysis
results (Dz % £ 3.2 %), was used. Tests were carried out
using one batch of the drug by different drug analysts on
the same chromatograph in different days using different
measuring vessels.

CONCLUSIONS

In conclusion, the developed method has the advan-
tage over pharmacopoeial method due to speed and ease
of preparation of the mobile phase and reduced chroma-
tography time and cost of analysis. The results obtained
in this research work clearly indicated that the proposed
HPLC method is rapid, economical, simple, accurate, se-
lective, precise and applicable to the analysis of verapa-
mil hyrdochloride in medicines.
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JI. C. Jloroiiga

PO3POBKA METO/0JIOTTi XPOMATOT'PA®IYHOI'O BUSHAYEHHA BEPAIIAMLIY IAPOXJIOPUY

B JIIKAPCbKHX 3ACOBAX
MeTot0 flaHOT0 A0CIiKeHHS 6y/1a pO3pOKa 6i/IbLI MPOCTHX, Yy TIMBUX, TOYHUX | MEHII I0POTUX METO-
JliB BU3HAY€EHHs BepalaMisy riipoxJIopuy B JiKapCbKUX 3aco6ax 3a J0NIOMOI0l0 BUCOKOEPEKTHB-
Hol pizuHHOI XpoMmaTorpadii. XpomaTorpadiuHuii aHani3 BepanaMisay riJpoxJ0puAy NPOBOAUIN
Ha piguHHOMY XpoMaTorpadi Agilent 1290 Infinity II LC System. [Ipu po3po6ui Hamoi METOAUKHU
BUKOpHcTOBYBasacs KosoHKa Nucleosil C18, sika Mae psif mepeBar cepef kosoHOK L1 i 3a6e3me-
Yy€ BUCOKY LIBUJIKICTB i BUCOKY eDEeKTUBHICTb ITPHU 6i/IbII HU3BKOMY THUCKY cHUcTeMU. Lle 3meHIIye
KiJIbKiCTb BUKOPUCTOBYBaHOI pyxoMol ¢asy, 1o BiAnoBiAHO 3HMKY€E aHai3 BUTpatT. Hamu 6yuu mi-
Ji6paHi YMOBU i30KpaTUYHOIO €JII0I0BAHHSA 3 pyXoMow $a301o, [0 CKJIaAaIacsa 3 METAHOJY, BOJH,
OIITOBOI KUCJIOTH Ta TPUETUIAMIHY Y cliBBiHOEHH] 55 : 44 : 1: 0.1 /151 JOCATHEHHS ONTUMAJIbHOL
cUMeTpii MKy akTUBHOTO GpapMaleBTUYHOrO iHrpeJjieHTa. 32 JaHUX YMOB MK Bepanamijy emlo-
€TbCs1 6JIM3bKO 2 XBUJIMH. KpiM 11bOr0, CKOpOUYeHHS Yacy aHaJli3y A0oCAraaocs 3a paXyHOK CIPOILeH-
Hsl yMOB PO6GOMIrOTOBKY 3aBAsIKM BUKOPHUCTAHHIO B IKOCTi pO3UMHHUKA MeTaHOJIy Ta PyXOoMoi
dasu. 3anponoHOBaHUI MeTO/| aHaJIi3y Mae llepeBary B NOPiBHAHHI 3 dapMaKoNnelHUM MeTO/0M
3aBJSIKY LIBUAKOCTI i JIEFKOCTI IPUTOTYyBaHHs pyxoMoi ¢pa3u i ckopoyeHHs yacy xpomartorpady-
BaHHsA. Pe3ysbTaTH, OTPUMaHi B po6OTIi, 4iTKO CBi/J4aTh, 1110 3alIPONIOHOBAHUN METO/ € LIBUIKUM,
€KOHOMIYHHUM, IPOCTUM, TOYHHUM I MIAXOAUTD /i1 BU3HAYEeHHS BepanaMisay rijpoxJopuay B JiKap-
CbKHX 3aco06ax.
KniouyoBi ciioBa: Bepanaminy rifpoxsopu/; BUcOKoepeKTUBHA pijuHHA XpoMaTorpadis; Bariza-
1is1; JIIHIMHICTB; TOYHICTb Ta NPeLU3iUHICTD, Alana30H 3aCTOCYBaHHA
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PA3PABOTKA METO0JIOTHU XPOMATOT'PA®HUYECKOI'O OITPEAEJIEHHUA BEPAITAMUJIA TUAPOX/JIOPHJIA

B JIEKAPCTBEHHbBIX CPE/ICTBAX
llesipto JaHHOTO MCCIeJ0OBAaHUs 6blIa pa3paboTKa 60Jiee MPOCTHIX, IYBCTBUTENbHBIX, TOYHBIX U Me-
Hee JIOPOTUX METO/I0B OIpesiesieHHsl BepanaMuJ/ia F’MAPoXJI0pH/ia B JIeKapCTBEHHBIX CPEJICTB C M0-
MOIIbI0 BbICOK03$PeKTUBHOM HJKoCcTHOM XpoMaTorpadun (BIXKX). XpomaTorpadudeckuit aHa-
JIU3 BepanaMusia THAPOXJA0pU/ia TPOBOAUIN Ha XKUAKOCTHOM XpoMaTorpade Agilent 1290 Infinity
II LC System. I[Ipu pa3paboTKe Hallell METOAUKHU HUCIIOb30Basach kosoHKa Nucleosil C18, koTopas
MMeeT ps/J] NpeuMylLlecTB cCpefi KOJIOHOK L1 1 o6ecreynBaeT BbICOKYI0 CKOPOCTb U BbICOKYIO 3¢-
$eKTUBHOCTDb NpHU 60J1ee HU3KOM JJaBJIeHUH CUCTeMbl. ITO yMeHbllIaeT KOJIMYeCTBO UCN0/Ib3yeMOi
NO/IBM>KHOM (asbl, YTO COOTBETCTBEHHO CHMXKaeT aHa/Iu3 3aTpaT. HaMu 66111 Mo06paHbl yCI0BUSA
M30KPaTHYECKOTO 3JIIOMPOBAHUS C NTOJBHKHOM pa3ol, cocTosAI el U3 MeTaHOJIa, BOAbI, YKCYCHOH
KHUCJIOTBI U TPUITHUJIAMUHA B cooTHoweHUU 55 : 44 : 1 : 0.1 o151 JOCTHKEHUSI ONTUMAJIbHON CHMMe-
TPUHY NMKA aKTUBHOTO GpapMalieBTUYeCKOro UHrpereHTa. [Ipy JaHHBIX YCI0BUAX MUK BepanaMuia
3JIIOUPYeTCcs 0KOJIO 2 MUHYT. KpoMme 3TOro, cokpalieHrve BpeMeHH aHa/u3a JOCTUTaNnoCh 3a CYeT
YIPOIIeHHs YCIOBUN MPOGONOATOTOBKH 6/1arofaps HCI0/Ib30BaHHUIO B KAYeCTBE PAaCTBOPHUTEIS Me-
TaHOJIa ¥ TOABIMKHOU da3sl. [IpesioxkeHHBINA MeTO/] aHa/IM3a UMeeT ITPENMYIIEeCTBO [0 CPABHEHHUIO
¢ papmMakonedHbIM MeTO/,0M 6J1arofjapsi CKOPOCTH U JIETKOCTH IPUTOTOBJIEHHU S TOABIKHOH da3bl U
COKpallleHHUsI BpeMeHU XpoMaTorpapupoBaHus. Pe3ynbTaThl, NoJiydeHHbIe B paboTe, YeTKO CBU/Ie-
TeJIbCTBYIOT, UTO NpPeAI0KeHHbIN MeTo/| IBSeTCs OGbICTPbIM, 3KOHOMUYHBIM, TPOCTBIM, TOYHBIM U
HNOJXOAUT AJI51 oNpeJie/ieHUs] BepanaMu/a F’MApPOXJ0pH/ia B IeKapCTBEHHBIX CpPe/iCTBax.
KmodeBsble c/10Ba: BepanaMu/ia F’MAPOXJI0PU/]]; BbICOKO3IPPEKTUBHAs *KUJKOCTHasl XpoMaTorpadus;
Ba/INALIMS; IMHEHHOCTb; TOUHOCTD U IPELM3UOHHOCTD; iUaNa30H NIPUMeHeHUs

Adpeca 051 aucmysaHHs: Hagiitina go pepaxuii 25.09.2016 p.
46001, M. TepHomnisib, MaitaaH Boui, 1.
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yHiBepcuTeT iM. 1. {I. Top6ayeBcbKoro

[9]




ISSN 2311-715X YKPAIHCbKIW BIOOAPMALIEBTUYHMIA XKYPHATT, Ne 5 (46) 2016

@apmayesmuvHa Ximisi ma GapmakozsHo3is



