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DEVELOPMENT AND METHODOLOGY FOR THE ESTIMATION
OF BISAPROLOL IN PHARMACEUTICALS

Introduction. The number of drugs introduced into the pharmaceutical market is increasing every year. These
drugs may be either new entities or partial structural modification of the existing one. The objective of any analytical
measurement is to obtain consistent, reliable and accurate data. 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, to identity of compounds, and the purity of a compound.

The aim of the study. Analysis of Bisoprolol is described in Pharmacopeia but aim of our researches was to
improve simpler, selective, more accurate, precise, reliable, less expensive methods by TLC of Bisoprolol in
pharmaceuticals and for using this methods for analysis of their metabolites in next step of researches.

Research Methods. The present study is assessed system solvents of Bisoprolol for thin layer chromatography.

Results and Discussion. Method of identification of Bisoprolol in medicines by TLC was developed. It was
established that the most optimal Rf observed using mobile phases: ammonia (25 %) — propanol (30:70). The
detection limits of Bisoprolol in this system is 0.4 mcg. We explored the validation characteristics — specificity and
suitability of the chromatographic system that met, the eligibility criteria established by the SPU.

Conclusions. We developed the chromatographic method of identification of Bisoprolol in pharmaceuticals.
The proposed method is economical, simple and applicable to the analysis of pharmaceutical dosage forms.

KEY WORDS: Bisoprolol; medicinal drugs; identification; thin layer chromatography; validation.

INTRODUCTION. The number of drugs
introduced into the pharmaceutical market is
increasing every year. These drugs may be either
new entities or partial structural modification of the
existing one. The objective of any analytical
measurement is to obtain consistent, reliable and
accurate data. Bisoprolol, marketed under the trade
name Zebeta or Concor among others, (RS)-1-{4-
[(2-isopropoxyethoxy)methyl] phenoxy}- 3-(isopro-
pylamino) 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 B-blocker family of medications
and is of the 3,-selective type [1].

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, to identity
the compounds, and the purity of a compound. By
observing the appearance of a product or the dis-
appearance of a reactant, it can also be used to
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monitor the progress of a reaction. Thin layer chro-
matography TLC is a popular technique for the
analysis of a wide variety of organic and inorganic
substances, because of its distinct advantages such
as minimal sample clean-up, wide choice of mobile
phases, flexibility in sample distinction, high sample
loading capacity and low cost. The use of chro-
matographic techniques for monitoring the starting
materials, intermediates and the process reactions
is an excellent means for controlling the purity of
the final drug and thereby protecting the patient who
ultimately receives it. TLC is a powerful tool for scree-
ning unknown materials in bulk drugs. It provides
a relatively high degree of assurance that all pos-
sible components of the drug are separated. The
high specificity of TLC has been exploited to quan-
titative analytical purpose using spot elution followed
by spectrophotometric measurement. TLC plays a
crucial role in the early stage of drug development
when information about the impurities and degra-
dation products in drug substance and drug product
is inadequate. Various impurities of pharmaceuticals
were identified and determined using TLC [2].
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The aim of the present study was to improve to
more rapid, simple, selective, more accurate, less
expensive methods TLC analysis of Bisoprolol in
pharmaceuticals and for using these methods for
analysis of their metabolites in next step of re-
searches.

RESEARCH METHODS. Using this technique,
we analyzed medicines “BISOPROLOL-RATIO-
PHARM” (tablets containing 10 mg of Bisoprolol
produced by “Ratiopharm”) and “CONCOR” (10 mg
tablets of Bisoprolol produced by “Merck KGaA for
Nycomed”).

Analytical equipment

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

Sample of preparation for captopril

Investigation solutions from tablets “BISOPRO-
LOL-RATIOPHARM” and “CONCOR”. To sample
powder tablets or powder, equivalent to 5.00 mg
bisoprolol, add 5.0 ml of methanol R and dilute with
methanol R to 10.0 ml, mix and filter.

Reference solution. 5.00 mg Pharmacopoeial
standard sample SPU of Bisoprolol 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: 5 pl, applied the test
solution 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
Bisoprolol for thin layer chromatography TLC. The
chromatogram obtained with the test solution is
detected at the main spot basic substance in the
chromatogram obtained with reference solution,
corresponding in size and color. We had investi-
gated various mobile phases (solvent system) in
order to identify the optimal choice of Bisoprolol
investigation by TLC in medicines. The factors of
mobility in the studied of Bisoprolol in mobile
phases are listed in Table.

We found that for identification by TLC using a
sensitive of all investigated solvents. It was
established that the most optimal Rf was observed
using mobile phases for Bisoprolol: ammonia
(25 %) — propanol (30:70). The detection limit of
Bisoprolol in this system is 0.4 mcg. The analysis
considered probable, though the test requirements
“Check suitability chromatographic system”. Che-

cking the suitability of the chromatographic system.
Chromatographic system is considered appropriate
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.

We previously studied the behavior of placebo
tablets in terms of methods of identification of
Bisoprolol. It was established that the excipients
are part of tablets and do not affect the sensitivity
and specificity of Bisoprolol detection. Validated
analytical methods play an important role in achie-
ving this goal. 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 regu-
lations and quality standards thatimpact laboratories
[3]. Very often there is a time lag from the date of
introduction of a drug into the market to the date of
its inclusion in pharmacopoeias. This happens
because of the possible uncertainties in the con-
tinuous and wider usage of these drugs, reports of
new toxicities, development of patient resistance
and introduction of better drugs by competitors.
Under these conditions, standards and analytical
procedures for these drugs may not be available in
the pharmacopoeias. There is a scope, therefore
to develop newer analytical methods for such drugs.
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. 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 time
we started chromatography of Bisoprolol freshly
prepared test solution sustained, over time for 30
min. Visual assessment 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 different 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 criteria established
by the SPU. The objective of any analytical measu-
rement is to obtain consistent reliable and accurate
data. Analytical method validation is a major issue
in the pharmaceutical industry for controlling drug
quality, development, and registration. Simply, it is
used to justify the analytical method, methods
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Table — Chromatographic characteristics of Bisoprolol in different solvent systems

Stationary phase The limit Detection Detection
Mobile phase (plate) of detection, in ultraviolet light | in ultraviolet light
Rf on “Sorbfil” micrograms at 254 nm at 365 nm

chloroform—methanol (9:1) 0.85 0.4 violet blue
chloroform—ethanol (8:2) 0.80 0.4 violet blue
chloroform—methanol-ammonia 0.76 0.4 violet blue
(25 %) (4:4:2)
n-butanol-methanol (3:2) 0.68 0.4 violet blue
ammonia (25 %)—propanol (30:70) 0.47 0.4 violet blue
chloroform—ethanol-ammonia 0.78 0.4 violet blue
(25 %) (20:5:1)
ethyl acetate—methanol-ammonia 0.89 0.4 violet blue
(25 %) (4:4:2)
n-butanol-acetic acid—water - - - -
(40:10:10)
n-butanol-acetic acid—water - - - -
(40:10:20)

submitted as a part of a new drug application,
bioequivalence and bioavailability studies, and for
the analysis of drugs as raw material or in their
dosage forms [4—6]. Therefore, the present study
provided a suitable as well as accurate method for
determination of Bisoprolol, which is of potential
practical significance.

CONCLUSIONS. We developed TLC methods
of identification of Bisoprolol in pharmaceuticals.
We found that Bisoprolol identification by TLC using
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N. C. Noroviga
TEPHOIMI/IbCbKU ,[[EP)KABHVM ME,[[MLJHMVI YHIBEPCUTET IMEHI I. 4. TOPBAYEBCbKOIO

PO3POBKA I METOA0JIOT'IA BUSBHAYEHHSA BICOITPOJIOJIY
B JIIKAPCBKHX 3ACOBAX

Pesiome

Bcmyn. Kinibkicmb nipenapamis, siki Uryckae ghapmayesmuyHa rnpomMuc/io8iCms, 3p0CMae 3 KOXXHUM POKOM.
Lli nikapcbki 3ac06U MOXymb 6ymu sIK Opu2iHa/IbHUMU, Mak | 3 4acmKOBOK MOOUIKayier BXe ICHYHH0&20 npena-
pamy. Memoto 6y0b-5IK020 aHa/limMUu4YHO20 BUMIPHOBAHHSI € OMPUMAaHHST MOC/II00BHUX, HA0IUHUX i MOYHUX OaHUX.
ToHKowaposa xpomamoepacpisi (TLLX) — Memood aHasizy cymiwel w/sixoM po30i/ieHHs.. BoHa Moxe 6ymu BUKO-
pucmana 07151 ideHmucbikayii pe4osuH ma 8CMaHOB/IEHHS IX Yucmomu.

Mema 0ocidxeHHs1. AHasi3 6iconposio/ly onucaHo y thapmakornei, asie Mema 0aHo20 00C/1iOXEeHHSI rosisiea-
/1a 8 pOo3po6Uyi NPoCMIuwo20, CEIeKMUBHILLIO20, MOYHIWO020, HadiliHiwo20, deweswo20 TLLX-memody (io2o BU3HA-
YeHHSs1 B JIIKapCbKUX 3acobax i BUKOpUCMaHHI UYb020 Memoody 07151 aHaslizy memabosimis Ha HacmyrnHoMy emari
00C/1iOXEHb.

Memoou 0ocnideHHs1. Y 0aHili pobomi 610 BUBYEHO cUCMEMU PO34YUHHUKIB 07151 BUSHAaYEeHHS1 6icornposiosy
MemoodoM moHKowapoBsol xpomamozpadil.

Pe3ynibmamu (i 062080peHHS. 3a 00NMOMO200 MOHKOWapoBoi XxpomMamozpadii 6y/10 po3pobsieHo Memoo
ideHmucpikayii 6icorposiony B8 NikapcbKux 3acobax. BcmaHos/ieHo, wjo Halbinbw onmumaisHuM Rf € cucmema
PO34UHHUKIB amiak (25 %) — nponaHosn (30:70). Mexa susisnieHHs bicorposony 8 yiti cucmemi cmaHosusa 0,4 MKa.
Byno docnidxeHo sanidayiliHi xapakmepucmuku — crieyudhiyHicms i ipudamHicmes XpomMamozpacdhiyHoi cucmemu,
Kpumepii nputiHIMHOCMi BCMaHoB/1eHO BIONOBIOHO 00 [®Y.

BucHoBoK. Po3pobsieHo xpomamoepacpidHuli memod ideHmudbikayii 6icornposiosny 8 /ikapCbKux 3acobax.
3arporoHosaHuli MemMoo € eKOHOMIYHUM, MPOCMUM i MO)e 6ymu 3acmocosaHull 07151 aHasi3y /likapcbKux ¢hopm.

K/TKOYOBI C/TOBA: Giconpornon; nikapcbki 3acoou; igeHTudikauis; TOHKoWwapoBa XxpoMartorpadis; Ba-
nigauis.

N. C. Noroiipa
TEPHOIMO/TILCKUM I OCYﬂAPCTBEHHbIVI ME,[[ML{MHCKMVl YHUBEPCUTET UMEHW U. A. TOPBAYEBCKOIO

PABPABOTKA 1 METOJOJIOT'YSA OIIPEAE/TEHVA BUCOIIPOJIOJIA
B JIEKAPCTBEHHBIX CPEJCTBAX

Pesiome

BcmynseHue. Kosu4ecmaso rpenapamos, Komopble Bbiflyckaem ¢hapmayesmuyeckasi MpoMbIWU/IEHHOCMb,
pacmem ¢ kaxobiM 2000M. OMu /ieKapcmBeHHbIe cpedcmsa Mo2ym 6biMb Kak OpuUHa/IbHbIMU, Mak U ¢ Yyacmuy-
Hol moougbukayuel yxe cywjecmsyrowje2o rnpernapama. Liesbro /1106020 aHa/lumu4ecko20 UMepeHUs s18/1siemcsi
ro/1y4eHue nocsiedosamesibHbIX, HAOEXKHbIX U MOYHbIX 0aHHbIX. TOHKOoC/10UHas xpomamozpaghusi (TCX) — memoo
aHasu3sa cmecell nymem pasoesnieHusi. OHa Moxem 6bimb UCMOo/Ib308aHa 0/18 udeHmugukayuu seujecms u ycma-
HOB/IEHUST UX YUCMOMbI.

Llesb uccnedosaHusi. AHas1u3 6uconposio/aia onucaH 8 hapmakoreu, Ho Uye/lb 0aHHO20 UCC/1e00B8aHUSI 3aK/IH0-
yasiacb 8 paspabomke 60/1ee npPocmoz0, Ce/IeKMUBHO20, MOYHO20, HadexHo20, dewesozo TCX-memooda e2o
onpeoesieHuUs B /IEKaPCMBEHHbLIX CpedcmBax U UCro/Ib308aHUU 3mMo2o Memooda 07151 aHa/iu3a Memabo/iumos Ha
c/iedyrowjem amarie uccsedosaHull.

Memoosb! ucciiedosaHusi. B daHHol pabome bbi/10 U3y4eHO cucmeMbl pacmsopumeseli 07151 onpedesieHust
6uconposioia MemodoM MOHKOC/IOUHOU xpomMamozpaguu.

Pe3ynnbmambi u o6cy»xoeHue. C rnoMouwjb MoHKOC/10UHOU xpomamozpaghuu bbi/1 paspabomaH Memoo UOEH-
mucbukayuu 6ucornpo/iona 8 IeKapcmBeHHbIX cpedcmsax. YcmaHos/1eHo, Ymo Haubosee onmumasibHbiM Rf aensiem-
cs1 cucmema pacmsopumereli ammuak (25 %) — nponaHon (30:70). Npeden 8bisigneHUsi buconposiona 8 amol
cucmeme cocmagssin 0,4 Mka. Bbl/io ucciedosaHo BaludaYUOHHbIE Xapakmepucmuku — crneyughuyHocms U fpu-
200HOCMb XpoMamozpaghuyeckoli cucmeMbl, Kpumepuu fpuem/eMocmu ycmaHoBs/1eHo 8 coomsemcmauu ¢ ['dY.

BbIB00. Pa3pabomaH xpomamozpaguyeckuli Memod udeHmugbukayuu 6uconposionia 8 /1eKapCmBeHHbIX
cpedcmasax. [ped1okeHHbIl Memoo s18/151emcsi 3KOHOMUYHbLIM, MPOCMbIM U MOXem 6biMmb MPUMeHEH 07151 aHa/lu-
3a /1eKkapcmBeHHbIX (hopM.

K/TIOYEBBLIE C/NOBA: 6uconponon; nekapcTBeHHble CpeAcTBa; NAEeHTU(MKaLWA; TOHKOC/IOHAA Xpo-
martorpadus; Banugauus.
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