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DEVELOPMENT OF METHODOLOGY FOR IDENTIFICATION
OF SIMULTANEOUS DETERMINATION OF NIFEDIPINE, ENALAPRIL
AND BISOPROLOL

Introduction. Active pharmaceutical ingredient (API) can often be measured by several methods and the choice
of analytical method involves many considerations, such as chemical properties of the analyte, concentrations levels,
sample matrix, cost of the analysis, and speed of the analysis, quantitative or qualitative measurement, and precision
required and necessary equipment. Thin-layer chromatography (TLC) is a chromatography technique used to
separate non-volatile mixtures. TLC can be used to help determining the number of components in a mixture, the
identity of compounds, and the purity of a compound. By observing the appearance of a product or the disappea-
rance of a reactant, it can also be used to monitor the progress of a reaction.

The aim of the study — to develop more rapid, simple, selective, less expensive methods of TLC analysis of
simultaneous determination of nifedipine, enalapril and bisoprolol and for using this method of analysis in future for
development of bioanalytical methods and pharmacokinetic study.

Research Methods. The present study assessed mobile phases of nifedipine, enalapril and bisoprolol for TLC.

Results and Discussion. Method of simultaneous identification of nifedipine, enalapril and bisoprolol by TLC
was developed. It was established that the most optimal Rf observed using mobile phases for simultaneous deter-
mination of nifedipine, enalapril and bisoprolol: chloroform-methanol (9:1). We explored the validation characteris-
tics — specificity and suitability of the chromatographic system that met, the eligibility criteria established by the SPU.

Conclusion. We developed chromatographic methods for simultaneous determination of nifedipine, enalapril
and bisoprolol. Prospects for future research will be aimed at developing bioanalytical methods of analysis.

KEY WORDS: nifedipine; enalapril maleate; bisoprolol fumarate; identification; thin layer chromato-

graphy; validation.

INTRODUCTION. Active pharmaceutical ingre-
dient (API) can often be measured by several
methods and the choice of analytical method invol-
ves many considerations, such as chemical pro-
perties of the analyte, concentrations levels, sample
matrix, cost of the analysis, and speed of the ana-
lysis, quantitative or qualitative measurement, and
precision required and necessary equipment. Thin-
layer chromatography (TLC) is a chromatography
technique used to separate non-volatile mixtures.
TLC can be used to monitor the progress of a
reaction, identify compounds present in a given
mixture, and determine the purity of a substance.
The process is similar to paper chromatography
with the advantage of faster runs, better separations,
and the choice between different stationary phases.
Different compounds in the sample mixture travel
at different rates due to the differences in their
attraction to the stationary phase, and because of
differences in solubility in the solvent. By changing
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the solvent, or perhaps using a mixture, the sepa-
ration of components (measured by the Rf value)
can be adjusted. Also, the separation achieved with
aTLC plate can be used to estimate the separation
of a flash chromatography column. Separation of
compounds is based on the competition of the solute
and the mobile phase for binding places on the
stationary phase. For instance, if normal phase
silica gel is used as the stationary phase it can be
considered polar. Given two compounds that differ
in polarity, the more polar compound has a stronger
interaction with the silica and is, therefore, more
capable to dispel the mobile phase from the binding
places. As a consequence, the less polar compound
moves higher up the plate (resulting in a higher Rf
value). If the mobile phase is changed to a more
polar solvent or mixture of solvents, it is more
capable of dispelling solutes from the silica binding
places and all compounds on the TLC plate will
move higher up the plate. It is commonly said that
“strong” solvents (eluents) push the analyzed com-
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pounds up the plate, whereas “weak” eluents barely
move them. The order of strength/weakness de-
pends on the coating (stationary phase) of the TLC
plate [1].

For treatment of hypertonic disease almost uses
not mono-therapy but combination of different
pharmacological group of medicines.

The aim of the study — to develop more rapid,
simple, selective, less expensive methods TLC
analysis of simultaneous determination of nifedipine,
enalapril and bisoprolol and for using this method
of analysis in future for development of bioanalytical
methods and pharmacokinetic study.

RESEARCH METHODS. Using this technique,
we have analyzed “Nifedipine” 10 mg (tablets con-
taining 10 mg of nifedipine produced by “Darnitsa”),
“Enalozid mono” (tablets containing 10 mg of ena-
lapril maleate produced by “Farmak”), “Bisoprolol”
(tablets containing 10 mg of bisoprolol fumarate
produced by “Farmak”).

All solvents were obtained from Merck phar-
maceuticals.

Analytical equipment

Scales AVT-120-5D, measuring vessel glass
and reagents that meet the SPU requirements. TLC
test was carried out using Silica gel, chromato-
graphic plates 60 F254 “Merck” (Germany) and
“Sorbfil” (Russia).

Sample preparation for investigation solution.

Investigation solution from tablets “Nifedipine”,
“Enalozid mono”, “Bisoprolol”. To sample powder
tablets or powder, equivalent to 10.00 mg nifedipine,
10.00 mg enalapril maleate, 10.00 mg bisoprolol
fumarate, add 5.0 ml of methanol R and dilute with
methanol R to 10.0 ml, mix and filter.

Reference solution of nifedipine. 10.00 mg
Pharmacopoeial standard sample SPU of nifedipine
dissolved in methanol R and dilute with the same
solvent to 10.0 ml.

Reference solution of enalapril. 10.00 mg
Pharmacopoeial standard sample SPU of enalapril
maleate dissolved in methanol R and dilute with the
same solvent to 10.0 ml.

Reference solution of bisoprolol. 10.00 mg
Pharmacopoeial standard sample SPU of bisoprolol

fumarate dissolved in methanol R and dilute with
the same solvent to 10.0 ml.
Mobile phase: chloroform-methanol (9:1).
Samples that are applied: 2 pl, applied the test
solutions and investigation solutions.
Over a path of 10 cm from the starting line.
Detection: examination in ultraviolet light at
254 nm.

RESULTS AND DISCUSSION. The present
study assessed the different solvent extracts of
nifedipine, enalapril and bisoprolol for TLC. The
chromatograms obtained with the test solution were
detected at the main spot basic substance in the
chromatograms obtained with reference solutions,
corresponding in size and color. We had investigated
various mobile phases in order to identify the optimal
choice of nifedipine, enalapril and bisoprolol inves-
tigation by TLC. The factors of mobility in the studied
of simultaneous determination of nifedipine, ena-
lapril and bisoprolol in mobile phases, are listed in
Table.

We established that the most optimal Rf ob-
served using mobile phases for simultaneous de-
termination of nifedipine, enalapril and bisoprolol:
chloroform-methanol (9:1).

The analysis considered probable, though the
test requirements “Check suitability chromatographic
system”.

Chromatographic system is considered appro-
priate when:

— The chromatogram obtained with reference
solution is a clearly visible spot;

— Rf principle spot in the chromatogram
obtained with reference solution to be about 0.6.

According to the SPU and Note for guidance
on validation of analytical procedures: text and
methodology (CPMP/ICH/381/95) to test the
Identification must be validated, to determine such
characteristics as specificity and suitability of the
chromatographic system [2—4]. The maximum
difference of Rf values in the same plate (for two
series of plates) must not exceed the value of 0.02.
Originally, plates were tested according to the
requirements of SPU on chromatographic resolution.
When checking for the stability of the solution at the

Table — Chromatographic characteristics for simultaneous determination of nifedipine,
enalapril and bisoprolol in different mobile phases

Mobile phase Nifedipine Enalapril Bisoprolol
Chloroform-methanol (9:1) 0.30 0.56 0.85
Chloroform-ethanol (8:2) 0.93 0.47 0.80
Chloroform-methanol-ammonia (25 %) (4:4:2) 0.60 0.61 0.76
n-Butanol-methanol (3:2) 0.72 0.56 0.68
Ammonia (25 %)-propanol (30:70) 0.70 0.55 0.68
Ethyl acetate-methanol-ammonia (25 %) (17:2:1) 0.51 0.1 0.89
Chloroform-ethanol-ammonia (25 %) (20:5:1) 0.52 0.24 0.78
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time we started chromatography of nifedipine,
enalapril and bisoprolol freshly prepared test solu-
tion sustained, over time for 30 min. Visual assess-
ment of spots on the size and intensity of staining
confirms that they clearly appear as freshly cooked
and seasoned in time solutions (for plates of diffe-
rent series). The solutions were stable over time
and new areas, had been identified [5, 6].

Thus, we explored the validation characteristics —
specificity and suitability of the chromatographic
system that met, the eligibility criteria established
by the SPU. Therefore, the present study provided
asuitable as well as accurate method for simultane-
ous determination of nifedipine, enalapril and biso-
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TEPHOMI/IbCbKUA EPXXABHWA MEANYHWA YHIBEPCUTET IMEHI 1. 5. FOPEAYEBCBKOIMO!
AEP>XABHA C/1Y>KBA 3 JIIKAPCbKVX 3ACOBIB TA KOHTPO/IO 3A HAPKOTUKAMU

Y TEPHOIMI/IbCBKIV OB/IACTF

PO3POBKA METOAY I,Z[EHTI/I(I)IKAIJ,’Ii OJHOYACHOI'O BUSHAYEHHSA
HI®EINUIIIHY, EHAJIATIPWIY TA BICOITPOJIO/NTY
Pestome

Bcmyn. AkmusHul ¢hapmayesmuyHull iHepedieHm 4acmo MOoXHa su3Hasamu Kijibkoma criocobamu, i sUGip
aHa/limuyHo20 Memooy BK/IKOHaE B8 cebe XiMIiYHI ariacmusocmi aHanimy, KOHUeHmpauiro, Mampuyro 3paskis, sap-
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micmb aHasnizy ma wsuoKicms aHanisy, KiZibkicHe abo sIKicHe BUMIPHOBaHHS, HEOBXIOHY MOYHIiCmb | HEObXIOHe 06-
/ladHaHHsA. ToHKowaposa xpomamoepadis (TLUX) — ye Memod xpomamoazpagii, skul BUKOpUCMOoBYyomb 07151
po3dineHHst cymiwed. i MoxHa 3acmocosysamu /151 BUSHAYEHHS KislbKOCMi KOMITOHEHMIB y CyMilui, ideHmMu4Hocmi
cro/lyk ma ix yucmomu. Criocmepiearouu rnosigy npodykmy abo 3HUKHEHHS pea2eHmy, Memoo makox MOXHa Bu-
Kopucmosysamu 07151 KOHMPO/IH0 38 XOOOM peakyii.

Mema docnidxeHHs1 — po3pobumu 6i/1bwW WBUOKI, MPOCMI, ce/leKmusHi, MeHw dopoai Memodu TLLX-aHanizy
0711 00HOYaCHO20 BU3HAYEHHS HicheduniHy, eHananpusiy ma 6iconpo/io/ly i sukopucmamu ix 07151 po3pobku 6io-
aHazlimuyHUX Memoois aHasisy i hapMakoKiHemMuUYHUX G0C/TIOXEHb.

Memoodu 0ocnidxeHHs. Y 0aHOoMy OOC/IOXEHHI BY/10 OYiHEHO PyXOMi gha3u 3 Memor 0OHOYaCHO20 BU3HA-
YeHHs1 HicheduniHy, eHananpu/y ma 6icornposio/y 07151 MOHKoWaposoi xpomamozpadi.

Pe3ynbmamu Ui 062080peHHs. Po3po6/1eHO Memod 00HoYacHoI ideHmucdbikayii Higheouniy, eHananpuiy ma
6iconposony 3a doromozoro TLUX. Halbinbw onmumasnsHul Rf criocmepieasu npu nposedeHHi 00HOYacHOI
ideHmucpikayii HigheduniHy, eHananpusy ma 6iconposiosny: X/10poghopm — MemaHos (9:1). by/io sus4yeHo xapakme-
pucmuku sasioayii — cneyugiyHicms ma rnpudamHicms XxpoMamoepachidHol cucmemu, Wo siornosioasa kpumepisam
nputiHaImMHocmi, BcmaHos/ieHum Y.

BucHosok. Mu po3pobunu xpomamoepagiyHuli Memod 0/19 0OHOYAaCHO20 BU3SHAYEHHS HigheouriHy, eHasna-
npusy ma 6iconposnony. MNnaH malbymHix docnioxeHb byde cripsiMosaHull Ha PO3POBKY bioaHanmuyHUX Memoodis
aHa’iisy.

KNHOYOBI CNOBA: HicheguniH; eHananpun; 6iconposon; ineHTudikauis; TOHKolWapoBa Xxpomartorpadis;
Banigauis.

N. C. Noroinpa?, T. A. MpoHus?, M. U. AMntpus?

TEPHOIMO/IbCKV FOCYAAPCTBEHHBIVI MEQVLIMHCKA YHUBEPCUTET UMEHM Y. 5. FTOPBAYEBCKOIO*
FOCYAAPCTBEHHAA C/1YXKBA IO JIEKAPCTBEHHbBIM CPELCTBAM V1 KOHTPO/THO 3A HAPKOTUKAMU

B TEPHOIMO/TLCKOWV OB/IACTIR

PA3BPABOTKA METOJA NAEHTUOPUKALINM OAHOBPEMEHHOI'O OITPEJE/IEHVA
HUDEJUIIUHA, SHAJIAITPIIA U BUCOITIPOJIOJIA

Pesiome

BcmynneHue. AkmusHbIl chapmayesmuyeckuli UH2pedueHm 4acmo MOXHO Orpeoe/isimb HECKO/IbKUMU Cro-
cobamu, U BbI60p aHa/IUMUYECKo20 Memooda BK/IHaem 8 cebsi XuMu4yeckue caolicmsa aHa/iuma, KOHYeHmpayuro,
Mampuuy o6pa3yos, CmouMoCMb aHasIu3a U CKOPOCMb aHa/1u3a, Ko/Iu4eCmBEeHHOE U/U KaHeCmBeHHOE U3MepeHUe,
HE0B6X00UMYH MOYHOCMb U HE0bXxoduMoe 06opydosaHue. ToHKoc/0lHas xpomamozpaghusi (TCX) — amo memood
Xpomamozpaghuu, Komopbil UCro/b3ytom 07151 pasoesieHusi cmecell. Ee MOXHO NpUMEHsIMb 07151 OrpeoesieHuUst
Ko/iuyecmsa KOMIOHEHMOB 8 CMECU, UOeHMUYHOCMU COeOUHeHUU U ux yucmomsl. Habsrodas 3a nosisneHuem
rpodyKma u/iu UCHe3HOBEHUEM peaz2eHma, MEMOO MakXxe MOXXHO UCMO/1b308amb 07151 KOHMPO/IS1 3a XO0OM peakyuu.

Lesb uccniedosaHus — paspabomams 60s1ee bbICmpbie, MPocMmbie, CE/IEKMUBHbLIE U MeHee 0opo2ocmosiujue
Memoodbl TCX-aHasu3a 07151 00HOBPEMEHHO20 ornpedesieHust HUGhedurnuHa, aHaaanpusia u buconposiosa u ucrosibs-
308amb UX 0/151 paspabomku buoaHa/IUMU4YecKUx Memooos aHasiusa U (hapMakOKUHEMUYECKUX ucc/iedosaHull.

MemoOosbI uccsiedosaHus. B amom ucciedosaHuu 6bliu OYeHEHbI M00BUXKHbIE ¢hasbl C Ye/lbH0 OOHOBPEMEH-
HO20 onpedesieHus1 HUthedunuHa, aHasanpusia u buconposiosna 07151 MOHKOC/I0UHOU xpomMamozpacghuul.

Pe3ynnbmamsbi u o6cyxoeHue. PapabomaH Memod 00HOBpeMeHHOU udeHmughukayuu HUheournuHa, sHa-
aanpusa u buconpososa ¢ nomowbro TCX. Haubonee onmumasibHbil Rf Habo0asiu npu nposedeHuUU 00HoBpe-
MeHHoU udeHmughukayuu HUheounuHa, sHaaanpusaa u buconposiosna: X0po0hopm — memaHo/ (9:1). bbisio usyye-
HO XapakmepucmuKu sasiudayuu — crneyughudHocms U PU200HOCMb XpoMamozpaghuyeckoli cucmeMbl, Komopasi
coomsemcmaosasia Kpumepusiv omoopa, ycmaHoB8/1eHHbIM @Y.

Bb1800. Mbi paspabomasiu xpomamozpaghuyeckuli Memoa 07151 00HOBPEMEHHO20 orpedesieHuUs1 HUthedurnuHa,
3aHananpusa u buconposona. lNnaH 6ydywux ucciedosaHuli 6ydem Harpas/ieH Ha paspabomky uoaHa/uUMuUYecKux
Memooos aHa/u3a.

KNHOUEBBLIE C/TOBA: HUtheaunuH; 3Hananpuni; 6Mconponon; naeHTudukaums; TOHKOC/I0HaA Xpoma-
Torpadms; Banmgauus.
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