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DEVELOPMENT OF METHODOLOGY FOR OF SIMULTANEOUS
DETERMINATION OF AMLODIPINE, CAPTOPRIL AND
BISOPROLOL IDENTIFICATION IN DOSAGE FORMS

Topicality. During the sample preparation and chromatographic separation thin layer chromatography (TLC) plays
important role. Thin layer chromatography, or TLC, is a method for analyzing mixtures by separating the compounds in
the mixture. TLC can be used to help determine the number of components in a mixture, the identity of compounds, and
the purity of a compound. For treatment of hypertonic disease almost uses not mono-theraphy but combination of dif-
ferent pharmacological group of medicines.

Aim. To improve to more rapid, simple, selective, more accurate, less expensive methods TLC analysis of simulta-
neous determination of amlodipine, captopril and bisoprolol and for using this method of analysis for development of
bioanalytical methods.

Materials and methods. The present study is assessed mobile phases of amlodipine, captopril and bisoprolol for
thin layer chromatography.

Results and discussion. Method of simultaneous identification of amlodipine, captopril and bisoprolol by TLC
has been developed. Established that the most optimal Rf observed using mobile phases: ammonia (25 %)-propanol (30 : 70).
We have explored the validation characteristics - specificity and suitability of the chromatographic system that met, the
eligibility criteria established by the SPU.

Conclusions. We have been developed chromatographic methods for simultaneous determination of amlodipine,
captopril and bisoprolol. Propects for future research will be aimed at developing bioanalytical methods of analysis.
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JI. C. Jloroiiga
Po3po6ka meToay ifeHTudikanii o4HOYaCHOr0 BUSHAYEHHS aMJIOAUNiHY, KAITONPHUJIY Ta

6icompoJiosy B JlikapcbKHX ¢popMax

AkTyanbHicTs. [1ig yac mpo6oniroToBKY Ta XpoMaTorpadiyHoro pos/ijieHHs TOHKolmaposa xpoMaTorpadis (TLIX)
Bizsirpae BaxiuBy poJib. ToHkomapoBa xpomarorpadis a6o TIIX - e MeTo/| aHai3y WJISAXOM PO3/iJIEHHS CIOJIYK Y
cymimi. TIIX Mox<Ha BUKOPUCTOBYBATH /11 BU3HAYE€HHS KiJIbKOCTI KOMIIOHEHTIB Yy CyMillli, TOTOXHOCTI Ta YUCTOTHU
crnosyK. s IikyBaHHS rinepTOHIYHOI XBOPO6Y NPAKTUYHO He BUKOPHUCTOBYETHCSI MOHOTepalis, a KoM6iHalis pis-
HUX GpapMaKoJIOriYHUX Py JiKapChbKUX 3aCO6iB.

MeTo10 focimKxeHHs 6yJ10 yA0CKOHAIEHHHA GibII LIBUAKHX, TPOCTHUX, BUOIPKOBUX, TOUHIIINX, MEHII JOPOTUX Me-
ToziB aHanizy TIIX a5 ogHOYACHOT0 BU3HAUYEHHSA aMJIOJUITiHY, KANTONPUJIY Ta 6iCONPOJIOJNY Ta BAKOPUCTAHHSA L[bOTO
MeTO/y aHaJli3y Ji/is po3po6KU 6ioaHaNITUYHUX METO/[iB aHali3y.

Marepiasm Ta MeTogM. B aHOMY JJoC/IiPKeHHI OLiHIOIOThCS PyX/IMBi pa3u aMJIo/{UIIiHY, KAITONPUJIY Ta 6iconpo-
JIOJly AJ1s1 TOHKOLIApoBoi xpoMaTorpadil.

Pe3ysbTaTH Ta iXx 06roBopeHHs. Po3po6eHo MeToZ ofHOo4YacHO] ileHTHiKanil aMI0AUNIHY, KAITONPHUIIY Ta
6iconpoJiony 3a gonomoroto TIIX. BctaHoB/IeHO, o HaMGiabII onTUMaIbHA Rf ciocTepiraeTbest py BUKOPHUCTAHHI:
amiaky (25 %) - nponanoJty (30 : 70). Bysiu BuBYeHi BaslifaLiiiHi XapaKTepUCTUKH — CleUidHICTh Ta MPUJATHICTD
xpoMaTorpadiyHoi cucTeMH, 1110 BiANOBiJaJd KpUTEPiAM NPUHHATHOCTI, BcTaHOBJIeHUM [ DY.

BucHoBku. Hamu 6yB po3po6sieHuit xpoMaTorpadiyH1i MeTo/| 0HOYaCHOr0 BU3HAYeHHsI aMJIOAUIIIHY, KAl TONPUIIY
Ta 6iconpoJioy. [l1an Ma6yTHIX focaifkeHb 6y/ie CIPSIMOBAHUM Ha po3po6Ky 6i0aHaNiTUYHUX METOAIB aHaIi3y.

Kawwuoesi caoea: amaodunin; kanmonpus; 6iconpoio; idenmugpikayisi; moHkowaposa xpomamozpadisi; eanioayis

JI. C. Jloroiiga
Pa3pa6oTka MeTOAMKHU UAeHTUPHKALMU OJHOBPEMEHHOTO ONpeAe/IeHUsA aMJI0OJUIIHUHA,

KanTonpu/a ¥ 6UCcoNpoJio/ia B JieKapCTBeHHbIX popMax

AKTya/JbHOCTb. Bo BpeMs MOAroTOBKHM 06paslja U XxpoMaTorpadpuiecKkoro pasziejeHnuss BOXXKHYIO POJIb UTpaeT
TOHKoC/I0MHas xpoMaTorpadus (TCX). TonkocnoiHas xpomaTtorpadus uau TCX npefcrasisieT co60i MeTO aHAIN3A
cMecel yTeM pas/ie/ieHHs coeinHeHNH B cMecu. TCX MOXKeT MCIo/Ib30BaThCA /AJIs ONpe/ieIeHNs KOJIM4ecTBa KOMII0-
HEHTOB B CMECH, UJIEHTUYHOCTH COeJUHEHHUH 1 YUCTOThI COeAUHEHH . [JIs1 JleueHUs TUIIePTOHHUYEeCKOoro 3a60/ieBaHUs
He UCII0JIb3yeTCsl MOHOTepanus, a KOM6HMHALMK GapMaKoI0rH4eCKUX IPyI JIEKapCTB.

Ilenblo KccejoBaHus GbIO YIYYIIUTh GoJiee 6bICTpPbIE, IPOCThIE, CEJIEKTUBHBIE, 60JIee TOYHbIE U MEHee JJOPOro-
crosiiue MeTozbl TCX-aHann3a OAHOBPEMEHHOTO ONpe/esieHUs] aMJIOAUIIMHA, KalTONpPUJIa U 6MCONpoJIoIa U /s UC-
M0/Ib30BaHMA 3TOr0 MeTO/A aHAJIN3a [l pa3paboTKH GHOAHATUTHYECKUX METO/OB.

MaTepuaJjibl U1 METOABI. B 1cciieloBaHNY OLeHUBAIOTCA MOJBMXKHbIe Ppa3bl aMJIOAMUIIKHA, KallTONPHIIA U GHCO-
IpoJioJia AJIs1 TOHKOCJIOWHOW XpoMaTorpaduu.

Pe3y/1bTaThl ¥ UX 06CYXKAeHUe. Bl pa3paboTaH MeTo/ 0JHOBpEMEHHON HieHTUPHUKALUY aMJIOJUIIMHA, KaIllTO-
npusia ¥ 6ucomnpoJioia c momouibio TCX. YeTaHOBIEHO, UTO HauboJlee onTUMasbHas Rf Hab.1I0jaeTcs ¢ UCO/Ib30BaHHEM
MOJBW)XHBIX $a3z: aMMuak (25 %) - nponanos (30 : 70). Mbl M3y4MJ/IN XapaKTEPUCTUKU BIUAALMH — cIeUPUUYHOCTD
Y IIPUTO/IHOCTB XpOMaTorpapuyecKoil CHCTeMBbI, KOTOpas COOTBETCTBOBAJa KDUTEPUAM OT60pa, yCTaHOBIeHHBIM ['DY.

BeiBoABI. MbI pa3paboTann xpoMaTorpadgudeckre MeTOABI /I OJHOBPEMEHHOTO ONpe/iesIeHUs] aMJIOAUINHA,
KaITonpua u 6ruconpoJioa. [lepcrneKTHBbI OyAYLIMX HCCIeJ0BAaHUN OyAyT HallpaBJIeHbl HA pa3paboTKy GMOAHATUTH-
YeCKHUX METO/0B aHa/IU3a.

Kmoyesvle cnoea: amaodunut; kanmonpusi; 6Uconpoio; udeHmu@duKayusi; MoHKoCA0UHaAst Xpomamozpagust; 6aaudayust
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INTRODUCTION

Bioanalytical methods are used for the quantitative
analysis of drugs and their metabolites in the biological
media like saliva, urine, plasma, serum. Development and
validation of bioanalytical method is important to under-
stand the pharmacokinetics of any drug and/or its me-
tabolites. Bioanalytical method development consists of
three essential interrelated parts sample preparation,
chromatographic separation and detection by using pro-
per analytical method. During the sample preparation and
chromatographic separation thin layer chromatography
(TLC) plays important role. Thin layer chromatography,
or TLC, is a method for analyzing mixtures by separating
the compounds in the mixture. TLC can be used to help
determine 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 disap-
pearance of a reactant, it can also be used to monitor the
progress of a reaction.

Hypertonic disease - pathology of the cardiovascu-
lar system developing as a result of a primary dysfunc-
tion of the superior centers of vascular regulation and
of the neurohormonal and renal mechanisms, characte-
rized by arterial hypertension and functional modifica-
tions (organic changes in advanced stages) in kidneys,
heart, central nervous system, manifested through a high
blood pressure over 140/90 mmHg, heart pain and pal-
pitations, headache, dizziness, impaired vision, walking
dyspnea, acrocyanosis, edema of soles and calves. For
treatment of hypertonic disease almost uses not mono-
theraphy but combination of different pharmacological
group of medicines. Amlodipine, (RS)-3-ethyl 5-methyl
2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-methyl-
1,4-dihydropyridine-3,5-dicarboxylate, sold under the brand
name Norvasc among others, is a medication used to treat
high blood pressure and coronary artery disease. Amlo-
dipine is a member of the dihydropyridine class of cal-
cium antagonists. Captopril, 1-[(2S)-3-mercapto-2-merhyl-
1-oxopropyl]-L-proline, (2S)-1-[(2S)-2-Methyl-3-sulph-
anylpropanoyl]pyrrolidine-2-carboxylic acid, is a sulfhyd-
ryl-containing analog of proline with antihypertensive ac-
tivity and potential antineoplastic activity. Bisoprolol, mar-
keted under the trade name Zebeta or Concor among others,
(RS)-1-{4-[(2-isopropoxyethoxy)methyl|phenoxy}-3-(iso-
propylamino)propan-2-ol, is a medication most commonly
used for heart diseases. This specifically includes high
blood pressure, chest pain from not enough blood flow
to the heart, and heart failure. Bisoprolol is in the 3-blo-
cker family of medications and is of the 3,-selective type
[1, 2]. A compound can often be measured by several me-
thods and the choice of analytical method involves many
considerations, such as chemical properties of the ana-
lyte, concentrations levels, sample matrix, cost of the ana-
lysis, and speed of the analysis, quantitative or qualita-
tive measurement, and precision required and neces-
sary equipment.

The aim is to study and to improve the more rapid,
simple, selective, more accurate, less expensive methods
TLC analysis of simultaneous determination of amlodi-
pine, captopril and bisoprolol and for using this method
of analysis for development of bioanalytical methods.

MATERIALS AND METHODS

Using this technique, we have analyzed medicines
“Amlodipine” 10 mg (tablets containing 10 mg of amlo-
dipine produced by “Farmak”), “Capropril” (tablets con-
taining 25 mg of captopril produced by “Ternofarm”),
“Bisoprolol-ratiopharm” (tablets containing 10 mg of bi-
soprolol produced by “Ratiopharm”).

Analytical equipment. Scales AVT-120-5D, measu-
ring vessel glass and reagents that meet the SPU requi-
rements. TLC test was carried out using Silica gel, chro-
matographic plates 60 F254 “Merck” (Germany) and
«Sorbfil» (Russia).

Sample preparation for investigation solution.
Investigation solution from tablets “Amlodipine”, “Capropril’,
“Bisoprolol-ratiopharm”, To sample powder tablets or pow-
der, equivalent to 10.00 mg amlodipine, 25.00 mg capto-
pril, 10.00 mg bisoprolol, add 5.0 ml of methanol R and
dilute with methanol R to 10.0 ml, mix and filter.

Reference solution of amlodipine. 10.00 mg Phar-
macopoeial standard sample SPU of amlodipine besilate
dissolved in methanol R and dilute with the same solvent
to 10.0 ml.

Reference solution of captopril. 25.00 mg Pharma-
copoeial standard sample SPU of captopril dissolved in
methanol R and dilute with the same solvent to 10.0 ml.

Reference solution of bisoprolol. 10.00 mg Phar-
macopoeial standard sample SPU of bisoprolol fumarate
dissolved in methanol R and dilute with the same solvent
to 10.0 ml.

Mobile phase: ammonia (25 %)-propanol (30 : 70).

Samples that are applied: 2 pl, applied the test solu-
tions 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 was assessed the different solvent
extracts of amlodipine, captopril and bisoprolol for TLC.
The chromatograms obtained with the test solution were
detected at the main spot spots basic substance in the
chromatograms obtained with reference solutions, cor-
responding in size and color. We had investigated various
mobile phases (solvent system) in order to identify the
optimal choice of amlodipine, captopril and bisoprolol
investigation by TLC. The factors of mobility in the studied
of simultaneous determination of amlodipine, captopril
and bisoprolol in mobile phases, are listed in Table.

We have established that the most optimal Rf obser-
ved using mobile phases for amlodipine, captopril and
bisoprolol: ammonia (25 %)-propanol (30 : 70). The ana-
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Table

CHROMATOGRAPHIC CHARACTERISTICS OF AMLODIPINE, CAPTOPRIL AND BISOPROLOL IN DIFFERENT

SOLVENT SYSTEMS
Stationary phase (plate) Rf on “Sorbfil”
Mobile phase (Detection in ultraviolet light at 254 nm)
Amlodipine Captopril Bisoprolol

Chloroform - methanol (9: 1) 0.37 0.80 0.85
Chloroform - ethanol (8: 2) 0.25 0.82 0.80
Chloroform - methanol - ammonia (25 %) (4: 4 : 2) 0.86 0.95 0.76
n-butanol - methanol (3 : 2) 0.65 0.85 0.68
Ammonia (25 %) - propanol (30 : 70) 0.67 0.80 0.47
ethyl acetate - methanol - ammonia (25 %) (4:4:2) 0.66 0.86 0.89
Propanol - water (70 : 30) 0.35 0.7 0.76

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

Chromatographic system is considered appropriate
when:

e the chromatogram obtained with reference solu-
tion is a clearly visible spot;

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

The process of validating a procedure cannot be se-
parated from its development as the analyst will not know
whether the procedure and its performance are accep-
table until validation has been performed. However, fol-
lowing best practices requires a highly formalised pro-
tocol. Thus, before outlining the validation protocol and
the experimental design, it is necessary to qualify all instru-
mentation and equipment. All chemicals, TLC plates, and
reference standards must be defined, specified, and tes-
ted. The analytical procedure must be developed, optimi-
sed, and documented. A validation protocol, which inclu-
des the acceptance criteria and the specified statistical
approaches, must be agreed upon and signed. Validated
analytical methods play an important role in achieving
this goal [3-6]. The results from method validation can
be used to judge the quality, reliability and consistency
of analytical results, which is an integral part of any good
analytical practice. Validation of analytical methods is also
required by most regulations and quality standards that
impact laboratories.

According to the SPU and Note for guidance on vali-
dation 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. The maxi-

mum difference of Rf values in the same plate (for two
series of plates) must not exceed the value of 0.02. Origi-
nally, plates were tested according to the requirements
of SPU on chromatographic resolution. When checking
for the stability of the solution at the time we started
chromatography of amlodipine, captopril and bisopro-
lol freshly prepared test solution sustained, over time for
30 min. Visual assessment of spots on the size and inten-
sity of staining confirms that they clearly appear as freshly
cooked and seasoned in time solutions (for plates of dif-
ferent series). The solutions were stable over time and
new areas, had been identified. Thus, we explored the
validation characteristics - specificity and suitability of
the chromatographic system that met, the eligibility cri-
teria established by the SPU. Therefore the present study
provided a suitable as well as accurate method for simul-
taneous determination of amlodipine, captopril and bi-
soprolol, which is of potential practical significance in
development of bioanalytical methods.

CONCLUSIONS

We have developed TLC methods for simultaneous
determination of amlodipine, captopril and bisoprolol.
We have found that the most optimal Rf observed using mo-
bile phases for simultaneous determination of amlodipine,
captopril and bisoprolol: ammonia (25 %)-propanol (30 : 70).
The validation study of the characteristics of specificity
and suitability of the chromatographic system, confirmed
that they meet the eligibility requirements under the SPU.
Propects for future research will be aimed at developing
bioanalytical methods of analysis.
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