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Bisoprolol is a lipophilic cardioselective B-blocker, which leads to its rapid and almost complete (90%)
absorption out of the gastrointestinal tract and high bioavailability. For determination bioavailability of
solid dosage forms for oral administration in the conditions of pharmaceutical companies and laboratories
the “dissolution” test is performed; its results allow to judge about the technology of manufacturing
the drug and its bioavailability. The test on dissolution of solid dosage forms is an integral part of
measures ensuring the quality of medicines. The aim of the analysis is to develop the “dissolution”
test for bisoprolol tablets by absorption spectrophotometry in the ultraviolet and visible spectra. As
a result of the research, the conditions for conducting the “dissolution” test for bisoprolol fumarate
tablets have been grounded: the device with the blade is used, the volume of the medium is 500 ml,
the temperature of the solvent medium is 37°C, the solvent is 0.1 M hydrochloric acid, the rotation
rate is 75 rom/min, the dissolution time is 20 min. The spectrophotometric method of determination
of bisoprolol fumarate in 0.1 M solution of hydrochloric acid at the wavelength of 272 nm has been
developed. It has been determined that the tablet excipients do not prevent spectrophotometric
determination. The results obtained have shown that for 20 minutes of dissolution more than 90% of
the active substance of its label claim turns into the solution. The following validation properties do
not exceed the eligibility criteria: robustness (the analytical solution is stable for an hour), linearity
(a=0.97% < max a, 1.92%, b=0.9931), the correlation coefficient (0.9999), accuracy (0.52% < max o,
0.96%) and repeatability (2.24% < max Aas, 3.0%), precision (1.42% < max Aas 3.0%), which allows

us to recommend the procedure for use in pharmaceutical analysis.

Since drug treatment of hypertension should be con-
ducted regularly and for a long time, the medicines pre-
scribed for that purpose must be easy in use and well-
tolerated by patients. Easiness of use in the first place is
the ability to take the medication once a day. Bisopro-
lol, a highly selective B-blocker (BB) [6, 8] belongs to
such medicines.

When treating hypertension medicines with the se-
lective action gain the advantage as, on the one hand,
they do not yield to non-selective BB by their proper-
ties, and, on the other hand, they have undesirable and
side effects much more rarely. Bisoprolol does not in-
teract with any of the drugs used to treat cardiovascular
disease and rarely shows many side and undesirable ef-
fects [6-8].

Dissolution is one of the most important pharma-
cotechnological characteristics of solid dosage forms,
tablets in particular, which allows not only to investi-
gate the technology of producing the dosage form, but
also to study its bioavailability [2, 3].

In accordance with the requirements of the USP and
Japanese Pharmacopoeia dissolution of bisoprolol tab-
lets is carried out in water, the amount of the active sub-
stance dissolved is determined by liquid chromatogra-
phy [9, 10].

The aim of our research is to develop the “Dissolu-
tion” test for bisoprolol tablets by absorption spectro-
photometry in the ultraviolet and visible spectra.

Materials and Methods

The object of the study was bisoprolol tablets of three
domestic manufacturers. One tablet contains 10 mg of
bisoprolol fumarate. To prepare the working standard
sample the substance of bisoprolol fumarate, batch 130501
(India), excipients and reagents that meet the require-
ments of the SPhU were used.

Analytical studies were performed using an Evolu-
tion 60S spectrophotometer; the Pharma Test — DT 70
device for dissolution determination, “AXIS” ANG 200
analytical balance (Poland). All tests were performed
using the measuring glassware of class A.

Results and Discussion

Determination of the “Dissolution” test was performed
in accordance with the requirements of the State Phar-
macopoeia of Ukraine [4, 5]. The generally accepted
method for determining dissolution of tablets besides
the chromatographic one is the spectrophotometric me-
thod. To develop the method for dissolving bisoprolol
fumarate tablets we have studied the spectral characteris-
tics of the medicinal substance in the range from 220 nm
to 300 nm in water and 0.1 M solution of hydrochloric
acid (Fig. 1).

The absorption spectrum of an aqueous solution of
bisoprolol fumarate (Fig. 1) is characterized by absorp-
tion maxima at wavelengths of 229 nm, 271 nm and a
shoulder at 276 nm. When changing the solvent to 0.1 M
solution of hydrochloric acid the nature of the spectrum
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Fig. 1. UV absorption spectra of bisoprolol fumarate in water (1) and 0.1 M solution of hydrochloric acid (2).

Table 1
The study of stability of the analytical solution
Term stability studies, t, min
No. of soluti A
o. of solution 0 r 30 5 0 verage
A, 0.255 0.255 0.251 0.251 0.252 0.253

does not change and peaks are observed at wavelengths
between 230 nm and 272 nm.

When studying the obedience of bisoprolol fuma-
rate solutions in various solvents to Bouguer-Lambert-
Beer law it has been found that there is a direct correla-
tion in water and 0.1 M solution of hydrochloric acid in
the concentration of the active substance from 4.0x107
to 2.8x10* g/ml.

The dissolution medium was chosen taking into con-
sideration the nature of the substance studied and the
area of the digestive tract where it should be dissolved.
Because of bisoprolol fumarate absorption occurs in the
stomach 0.1 M solution of hydrochloric acid was used
as a dissolution medium, its pH is 1.0 corresponding to
the pH of the gastric juice.

A
2.998

The check of solutions’ stability was performed for
60 minutes for the standard solution (Table 1). It has
been determined that the analytical solution is stable for
one hour.

It has been found that bisoprolol fumarate absorp-
tion spectra in 0.1 M solution of hydrochloric acid ob-
tained from the tablet mass of different manufacturers
fully coincide with the UV absorption spectrum of the
standard sample of bisoprolol fumarate (Fig. 2). One can
predict that tablet excipients do not affect the nature of
the absorption spectrum of the active substance. There-
fore, we recommend to conduct the “Dissolution” test
at the wavelength of 272 nm.

The time of conducting the “Dissolution” test, the
number of tablets and the average volume were determined
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Fig. 2. The absorption spectra of bisoprolol fumarate obtained from the tablet mass of different

manufacturers (1, 2, 3) and the standard solution (4).
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Fig. 3. The bisoprolol fumarate release profile of the medicine under studyof different manufacturers
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Fig. 4. The linear dependence of the optical density on the concentration of bisoprolol fumarate in the normalized coordinates.

experimentally. To determine the dissolution time the kine-
tics of bisoprolol release from tablets was studied (Fig. 3).

The experimental data (Fig. 3) testify that solubility
of bisoprolol fumarate is relatively high since for the first
5 minutes the release of almost all of the active ingredi-
ent occurs. Thus, we consider 20 minutes as the optimal
time for dissolving bisoprolol tablets.

The amount of bisoprolol fumarate in tablets is 5 mg
or 10 mg, so to conduct the “Dissolution” test by spec-
trophotometry and to obtain more accurate results we
recommend to take 5 tablets and the volume of the me-
dium should be 500 ml. Determination was performed
at 75 rpm/min.

On the basis of these studies the conditions of disso-
lution determination for bisoprolol tablets have been de-
veloped: the number of bisoprolol tablets, 10 mg, is 5; the
solvent is 0.1 M hydrochloric acid, the volume of the dis-
solution medium is 500 ml, the rotation rate is 75 rpm/min,
the dissolution time is 20 min. For 20 minutes not less than
90% of bisoprolol of its label claim must be released.

Linearity of the method was investigated in the con-
centration range from 50% to 130% of the nominal con-
centration. The ratios of the mean values of optical den-
sities for each of 9 solutions (the measurements was per-
formed three times to confirm authenticity) to the aver-
age value of the optical density of the reference solution
were calculated, obtaining values X,= C,/ C * 100%,
Y. = (A;/A,) * 100. Calculations were performed in the
normalized coordinates, giving concentration and ana-
lytical signal as a percentage of the nominal values. The
value of Z =100 « (Y, / X)) being the concentration found

as a percentage to the introduced concentration was also
determined (Fig. 4) [1, 9].

The results of the statistical calculation of linearity
are given in Table 2.

The method is characterized by sufficient conver-
gence and accuracy within the whole range of concen-
trations of 50-130% of that observed from the results,
which are shown in Table 3.

The method of determination:

Absorption spectophotometry in the ultraviolet re-
gion, the method of standard.

Dissolution medium: 0.1 M hydrochloric acid, 500 ml.

Equipment: the rotation rate is 75 rpm/min.

Dosage unit: the required amount of tablets for pro-
viding the summary content of bisoprolol fumarate of
50 mg in the vessel for dissolution.

Dissolution time: 20 minutes.

Test solution: A filtrate is used.

Table 2

Results of the linearity study

Constants Found Valugéli%r the
b 0.9931
Sy 0.01
a 0.97 max, a = 1.92%
S, 0.50
Theresidualstandard | 42| max,5,=1.58%
r 0.9999 min, r = 0.9987
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Table 3
The results of analysis for model mixtures and their statistical processing
No. of the | Introduced i.n % to the Optical density A, Found in % to the Found in % to the
modgl concentratlo_n of the (A.=0317) i concentratlor) of the introduced Z=100(Y/X)
solution | reference solution (X,.%) st reference solution (Y,%) i wo

1 50.00 0.162 51.10 102.21

2 60.00 0.190 59.94 99.89

3 70.00 0.223 70.35 100.50

4 80.00 0.257 81.07 101.34

5 90.00 0.286 90.22 100.25

6 100.00 0.317 100.00 100.00

7 110.00 0.349 110.09 100.09

8 120.00 0.381 120.19 100.16

9 130.00 0413 130.28 100.22
Mean, Z% 100.52

Relative standard deviation, Sz% 0.7641

Relative confidence interval Aas%=t(95%,8)*Sz 1.4209

Critical value for convergence of results Aas% 3.0%

Systematic error 6 0.52

Criterion of the systematic error insignificance 1) 6sAas/(g)/\0.5=0.72/\/9, 024

2) if not satisfied 1), then, 6<0.72 ’

The overall conclusion of the method Correct

Reference solution: This solution of the standard
sample of bisoprolol fumarate is prepared in 0.1 M so-
lution of hydrochloric acid with the concentration of
bisoprolol fumarate being similar to the concentration
of the test solution.

Compensation solition: 0.1 M solution of hydrochlo-
ric acid.

The optical density of the test solution and the refe-
rence solution is measured at the wavelength of 272 nm
in relation to the compensation solution.

Limitation: not less than 90% of the label claim of
bisoprolol fumarate.

CONCLUSIONS

1. The method of the “Dissolution” test of bisopro-
lol fumarate tablets has been developed, and the opti-
mal conditions for its conducting are the medium and
the volume of dissolution, the rotation rate, the time of
dissolution. The results obtained have shown that for 20
minutes of dissolution at least 90% of bisoprolol fuma-
rate of its label claim turns into the solution.

2. As a result of the validation test method perfor-
mance «Dissolution» of bisoprolol tablets may be recom-
mended for introduction in the book «Bisoprolol fuma-
rate tablets» in the State Pharmacopoeia of Ukraine.
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PO3POBKA TECTY «PO34YUHEHHSA» TABJIETOK BICOMPONnony

0.0.Bicnoyc, H.FO.bees, B.A.lNeopezisHuy, H.B.)Kueopa

Knroyoei cnoea: biconposion; mabnemku; mecm «pPO34UHEHHST»; criekmpoghomomempisi; eanioauis
biconporion — ninoginbHUll KapdiocenekmusHul 3-a0peHobriokamop, KUl xapakmepusyembCs weuod-
KuMm i Mati>xe nogHum (00 90%) 8CMOKMYy8aHHSM i3 WITyHKOB0-KUWKOBO20 mpaKmy ma eucokoto bio-
docmynHicmio. [ns eusHadyeHHs1 6iodocmynHocmi meepdux fikapCbKUux ¢hopm Orisi 8HYMPIiUIHb020
3acmocyeaHHs1 8 yMoeax ¢hapmauesmuyHuUX ridnpuemcems i iabopamopili BUKOHYEMbCS mecm «P0o3-
YUHEHHS1», pe3yrnbmamu 55Ko020 0038011510mb CyOumu rpo GoOMpUMaHHs MexXHosI02ii 8U20MO81eHHS
npernapamy ma Kpumepiig tio2o 6ionoziyHoi docmynHocmi. BuripobyeaHHs1 Ha pO34UHEHHST meepdux
00308aHUX JiKapCbKUxX (hOpM € HEBIO'’EMHOK YacmuHOK 3ax00ig, cripsAMosaHux Ha 3abe3rneqyeHHs
sKkocmi nikapcbKux 3acobia. Memoto docrnidxeHHs1 € po3pobka mecmy «Po34yuHeHHs1» mabrnemok
bicorporiony memodom abcopbuitiHOI criekmpoghomomempii 8 yribmpagbioriemositi ma gudumiti obrracmsix
criekmpa. B pesynbmami docnidxxeHHs obrpyHmosaHi ymosu Orisi po8edeHHs mecmy « PO34YUHEHHS»
biconpornony chymapamy 6 mabremkax: aukopucmosysaru ripunad 3 jonammio,; 06’em cepedosuiya
— 500 mn; memnepamypa cepedosuuya po3duHHUKka — 37°C; po3duHHUK — 0,1 M po34yuH xniopucmo-
B800HeB0I Kucriomu, weudKicmb obepmaHHsi — 75 06/x8, Yac po3dyuHeHHs1 — 20 x8. Po3pobrieHo crek-
mpoghbomomempuyHy MemoduKy susHa4eHHs biconponony ¢pymapamy 6 0,1 M po3quHi kucriomu
X/10pUCMOBOOHEBOI 3a Q0O8XUHU Xx8urli 272 HM. BcmaHoerneHo, wo AoroMiKHi pe4o8UHU mabriemok
He 3asaxkaromb CriekmpogomomempuyHoMy 8usHaqyeHH0. OdepxaHi pesynbmamu rokasarnu, o
3a 20 x8 pO34UHEHHSI nepelwso y po3qyuH noHad 90% Jdiro4oi pedosuHu 8id ii HOMiHaIbHO20 eMic-
my. BusHadeHi sanidauiliHi xapakmepucmuku He rnepesulyroms Kpumepil npuliHamHocmi: pobac-
Hicmb (aHanimuyHud po34uH cmabinbHUl npomsicom 200UHU), niHitHicmb (a=0,97% < max a, 1,92%,
b=0,9931), koegbiuieHm kopensuii cmaHosums 0,9999, npasunbHicms (0,52% < max 6, 0,96%) ma
36ixHicmb (2,24% < max Aas, 3,0%), npeyusitiHicmb (1,42% < max Aas 3,0%), wo 00380s15i€ peKo-
meHdAysamu mMemoOuKy Oris1 BUKOPUCMaHHS y chapMayesmuyHOMY aHaslisi.

PA3PABOTKA TECTA «PACTBOPEHUE» TABITIETOK BUCOINPOJIONA

O.A.Bucnoyc, H.FO.bees, B.A.lNeopausiHy, H.B.XKueopa

Knroueenie croea: 6ucornposnon; mabnemku, mecm «pacmeopeHue»; crekmpogomomempusi;
sanudayusi

Buconpornon — nunogurnbHbIl KapouocenekmusHbil 3-adpeHobriokamop, KomopbIl xapakmepu3sy-
emcsi bicmpbiM U nodmu nosHbiM (00 90%) ecackigaHueM U3 XerlyOOYHO-KUWEYHO20 mpakma u
ebIcokoli buodocmyrnHocmero. st onpedeneHusi buodocmynHocmu meepObiX JIEKapCmMeeHHbIX (hopM
0151 6HympeHHe20 MpUMeHeHUSs 8 ycrio8usix ¢hapmayesmudeckux npednpusmul u nabopamopudl
8bIMONIHAEMCS Mecm «pPacmeopeHUe», pe3yrbmamal KOmMopo20 10380/151om cydums 0 cobrrodeHuu
mexHoJI02uU U320moesieHust rpenapama u e2o buonoauyeckol docmynHocmu. VicrnbimaHusi Ha pac-
meopeHue meepdbix 003UPOBaHHbIX NTEKAPCIMBEHHbIX YOPM A8/ISAIOMCS HEOMBbEMIIEMOU YacmbHo
Mepornpussmud, HarpaeneHHbIX Ha obecreyeHuUe Kadecmaa fiekapCcmeeHHbIx cpedcme. Llenbio uc-
cnedosaHusi bbina paspabomka mecma «PacmeopeHue» mabnemok bucornporiona memodom ab-
copbyuUoHHOU criekmpogomomempuu 8 yrbmpacghuornemosol u sudumoli obsiacmsix cnekmpa. B
pesynbmame uccriedosaHusi 060CHoOB8aHbI ycrioaus 05151 MposedeHusi mecma «PacmeopeHue» buco-
nposona ymapama e mabrnemkax: ucronb3osanu npubop ¢ nonacmeto, obbem cpedbl — 500 mii,
mewmnepamypa cpedbi pacmeopumersi — 37°C, pacmeopumerns — 0,1 M pacmeop xropucmogodo-
POBHOU KUCIOMbI, CKOpOCMb 8palwieHust — 75 06/MuH, epemsi pacmeopeHusi — 20 MuH. Paspaboma+a
criekmpogomomempudeckass Mmemoduka onpedesnieHusi buconpornona gpymapama e 0,1 M pacmeope
Kucromal xs0pucmogodopodHol npu OnuHe 8051HbI 272 HM. YCmaHO8/1eHO, Ymo 8crioMo2ameribHble
gewecmea mabnemok He Mewarom criekmpogomomempuydeckomy onpedeneHuro. [lony4yeHHble
pe3yrbmamsl foka3anu, 4mo 3a 20 MUH pacmeopeHusi repeuisio 8 pacmeop 6onee 90% delicmeyrowie2o
gewjecmea om ee HOMUHallbHO20 codepxaHusi. OnpedenieHHbIe 8anudayUoHHbIE XapaKkmepucmuKu
He npesbiwarom Kpumepuu rnpuemmaemocmu: pobacmHocme (aHanumu4eckuli pacmeop cmabureH
8 meyeHue 4aca), niuHeliHocmb (a=0,97% < max a, 1,92%, b=0,9931), koaghcbuyueHm koppensayuu
cocmasrnsiem 0,9999, npasunsHocmb (0,52% < max 6, 0,96%) u cxodumocms (2,24% < max Aas,
3,0%), npeyusuoHHocme (1,42% < max Aas 3,0%), Ymo rnosgonssem pekomeHdo8ame MemoOuKy Onsi
ucrosnb308aHUsI 8 ghapMayesmu4eCcKoM aHarsu3se.



