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Verification procedures carried out the quanti-
tative determination of verapamil hydrochloride
in tablets by spectrophotometric method. In the
process of verification of the verapamil hydro-
chloride tablet quantative determining were stu-
died some validation characteristics of spectro-
photometric quantative determining methods using
the standard method: accuracy and convergence.
Validational characteristics of the methods do not
exceed the critical value of the error (2.4%) and
are characterized by qualitative analytical indi-
cators. This method can be correctly reproduced
in the laboratory.

Verapamil was synthesized in the late 50°s in search
of antiadrenergic drugs with the coronary dilator effect.
To some extent verapamil has the antiadrenergic action,
and it restricts the flow of sympathetic impulses to the
blood vessels, heart and other organs. But later (1967)
it was shown that the effect of verapamil on the heart
(a negative inotropic effect) should be explained by its
specific ability to inhibit the passage of calcium ions
through the cardiomyocytes. This gave rise to the emer-
gence of a new group of drugs — calcium antagonists.

The chemical structure of verapamil hydrochloride
is (2RS)-2-(3.4-dimethoxyphenyl)-5-[[2-(3,4-dimethoxy-
phenyl)ethyl|(methyl)amino]-2-(1-methylethyl)pentan-
nitril hydrochloride (C,,H,,CIN,O,).
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The State Pharmacopoeia of Ukraine and the Brit-
ish Pharmacopoeia recommend to determine verapamil
hydrochloride in the substance quantitatively by the al-
kalimetry method harmonized with the European Phar-
macopoeia and direct titration [2, 8, 9].

In medicinal forms the quantitative determination
of verapamil hydrochloride is carried out by UV spec-
trophotometry calculating the content of the active sub-
stance by the standard method [8].

Based on this our task was to analyze the metrologi-
cal characteristics of the quantitative spectrophotomet-
ric determination of verapamil hydrochloride tablets and
to perform verification of the analytical method by the
standard method in the conditions of the control and
analytical laboratory with the purpose of further intro-
duction of this method in the second edition of SPhU.

First there was a theoretical calculation of the ac-
ceptance criteria analysis methods [1-4]: the maximum
total uncertainty method, 44, = 2.4%, the maximum
bias max 6 = 0.77%. The placebo contribution to the
total value of the background absorption is insignificant
and it can be ignored if the ratio is J,,. £ 0.75%, the criti-
cal RSD,% = 1.27, the critical value of the correlation
index is R, = 0.9912, the critical practical uncertainty
free member linear dependence is a = 3.84.

Experimental part

When conducting the research the substance of ve-
rapamil hydrochloride manufactured by Teva Pharma-
ceuticals Fine Chemicals S.rl., batch No. 040 312 (Ita-
ly) was used.

The following tablets were analysed: «Verapamil hyd-
rochloride», batch No. 40410, manufacturer — «Borscha-
govsky Chemical and Pharmaceutical planty (BChPhP)
JSC SPC; «Verapamil-Damitsa», batch No. BU20611,
manufacturer — «Pharmaceutical Company» Darnitsa»
JSC; «Lekoptiny, batch No. V§7936, manufacturer —
Lek Pharmaceutical Company dd, Slovenia, the enter-
prise of Sandoz company.

The following analytical equipment was used: Evo-
lution 608 spectrophotometer; AXIS ANG200 balance.
Reagents, measuring glassware of class A (first class)
and excipients meeting the requirements of SPhU were
used for the work.

Quantitative determination of verapamil hydrochlo-
ride tablets by the standard method was performed by
measuring the absorbance of the sample solution (4,)
and the reference solution (4,,) with the concentration
C,. The concentration C, of the analyte was calculated
by the formula:

C.- 4;,-m,-5-200-50-b P
" A -m,-200-50-5 100
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Fig. 1. The ultraviolet absorption spectrum of verapamil PhRS (1) and placebo (2).

The measurements were performed with a T-cm cell
at (20+£1)°C under the same conditions with the mini-
mum interval of time.

Results and Discussion

To implement the method we obtained and analyzed
the absorption spectrum of the area from 210 to 340 nm,
the dependence of the optical density on the concentra-
tion of the sample solution in an acceptable range of
concentration, and a spectrum of placebo (Fig. 1). The
resulting spectrum has the maximum absorption at the

120 /
110 /
100 //
90 /
80 T T T 1
80 90 100 110 120
Solutions 1 2 3 4 5
(C/C)% | 8220 | 8771 | 92.26 | 96.49 | 102.00
(A/A),% | 8215 | 8791 | 9251 | 96.81 | 102.65
Solutions 6 7 8 9
(C/C.),% | 106.76 | 113.26 | 118.54 122.55
(A/A,),% | 106.81 | 113.30 | 118.11 122.64
Y. =0.9929 x X, - 0.8468
The slope ratio of the linear dependence b| 0.992943
s,| 0.0069
The constant term of the linear dependencea| 0.8468
s.| 0.9516
The residual standard deviations,| 0.4707
s/b| 047402
The correlation coefficient of the method r| 0.9996

Fig. 2. The plot of dependence of the optical density
on the concentration of verapamil hydrochloride
in normalized coordinates.

wavelength of 278 nm, which also corresponds to the
analytical wavelength recommended by the European
Pharmacopoeia.

It has been found that the effect of placebo on the
total absorption of the drug is

4 0,0031
blank V% 0/ — 0 0
As, 100= 0,465 -100%=0,667%<0,75%.

This means that the background absorption is insig-
nificant and is characterized by the appropriate method
specificity.

The linearity evaluation was carried out within the
whole range of the method application by the standard
method. The study of the nature of the optical density
on the concentration was performed using 9 model so-
lutions for analysis with accurately weighed concentra-
tions: 80, 83, 90, 95, 100, 105, 110, 115 and 120%.

The results obtained were statistically processed using
the least square method according to the requirements
of SPhU. The calibration curve was plotted in normal-
ized coordinates (Fig. 2). The mean values of optical
density (4,) were calculated for each of the nine sam-
ple solutions. The results were processed by the least
square method for the straight line Y= bxx + a. The cal-
culated statistical values b, S, a, S,, S (residual standard
deviation) and # (the correlation coefficient) is shown
in Fig. 2.

The requirements for the linear dependence in this
case are met within the range of the method application
(80-120%).

To conduct measurements and calculation of the met-
rological evaluation of convergence and accuracy of the
procedure three absorbance values for the reference so-
lution and 27 optical density values for model solutions
were obtained. The actual values (X7, ), the ratios of the
average optical density values for each of 27 solutions to
the mean absorbance of the reference solution obtaining
values X= (C/C_) 100%, Y, = (4/4,) 100%, as well as
the value Z, = (¥/X})) 100%, 1.e. the concentration found
(%) to the concentration introduced, were calculated.
The results of the calculations are shown in Table 1.

The application of the standard method makes it pos-
sible to offset the errors since the sample preparation
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Table 1
The analysis of model solutions and their statistical analysis
Concentration of the components
Introduced in % to the concen- Found in % to the concentration F . .
. - . ound in % to the introduced
tration of the reference solution of the reference solution Z=(A/A.) 100%/(C/C.)
X, = (C/C)x100% Y, = (A/A)x100% i st s
Solution 1 82.20 82.15 99.94
Solution 2 87.91 87.91 100.23
Solution 3 92.26 92.51 100.27
Solution 4 96.49 96.81 100.33
Solution 5 102.00 102.65 100.64
Solution 6 106.76 106.81 100.05
Solution 7 113.26 113.30 100.04
Solution 8 118.54 118.11 99.64
Solution 9 122.55 122.64 100.07
Mean, X% 100.134
Relative standard deviation, s,% 0.316
Relative confidence interval 0.5
A% =1t(95%,8) s, = 1.860xs, ’
Critical value for convergence of the results A% < 24
Systematic error 6=|X - 100 0.134
Criterion of the systematic error insignificance satisfied
1)6<A/3=0.77/3=0.257,
if it is not satisfied 1), then 6 < 0.77 satisfied
The overall conclusion of the procedure: correct
Table 2
Stability of the test solution and the reference solution
Solution* - The tersm of study3|r(1)g stablllty4r15t, min — Mean RSD, % A, % max s, %
Test 0.4653 0.4650 0.4660 0.4657 0.4663 0.46566 0.2362 0.0031 077
Reference 0.4650 0.4650 0.4653 0.4657 0.4653 0.46526 0.5712 0.0074 )

*The values of the optical density is the average of three measurements of the solution.

and measurement of the optical density of the test so-
lution and the reference solution are carried out under
the same conditions in the same cell, which is similarly
placed opposite the same compensation cell, on the same
spectrophotometer.

Stability of the analytical solution is checked within
one hour. The results obtained are shown in Table 2.

The statistical evaluation of the effect of time on the test
solution meets the acceptance criteria.
Quantitative determination method
Absorption spectrophotometry in the ultraviolet re-
gion (2.2.25 standard method).
The test solution. To the accurately weighed tablet
powder, which is equivalent to 80 mg of verapamil hyd-

Table 3
The results of the quantitative determination of verapamil hydrochloride tablets
No. of the Manufacturer A X, mg X, % Conclusion
Sample i mean i i

0.466

1 Darnitsa 0.465 0.465 40.14 100.35 conformed
0.464
0.471

2 BChPhP 0.468 0.4687 80.29 100.36 conformed
0.467
0.472

3 Sandoz 0.471 04717 40.49 101.23 conformed
0.472
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rochloride, add 150 ml of 0.01 M solution of hydrochlo-
ric acid, shake for 30 minutes, dilute the solution
volume with 0.01 M solution of hydrochloric acid to
200.0 ml and filter. Dilute 5 ml of the solution obtained
with 0.01 M solution of hydrochloric acid to the vol-
ume of 50.0 ml

Reference solution. Dissolve 80.0 mg of verapamil
hydrochloride PhRS in 0.01 M solution of hydrochlo-
ric acid and dilute the volume of the solution with the
same solvent to 200.0 ml. Dilute 5.0 ml of the solution
obtained with 0.01 M solution of hydrochloric acid to
the volume of 50.0 ml.

Compensation solution. 0.01 M solution of hydro-
chloric acid.

The optical density of the test solution and the refe-
rence solution is measured at the wavelength of 278 nm
with respect to the compensation solution.

Calculate the content of C,,H;,CIN,O, in one tab-
let, in milligrams, equivalent to the average weight of a
tablet based on the declared content of C,,H;,CIN,O, in
verapamil hydrochloride PhRS.

The results of the quantitative determination of ve-
rapamil hydrochloride are given in Table 3.

CONCLUSIONS

1. Such validation characteristics of the spectropho-
tometric method for quantitative determination of vera-
pamil hydrochloride tablets as correctness and conver-
gence have been studied using the standard method.

2. Metrological characteristics of the method do not
exceed the critical value of the error (2.4%) and are cha-
racterized by qualitative analytical indicators. This me-
thod can be correctly reproduced in the laboratory.

3. This method is correct regardless of the excipi-
ents used in the preparation of the model solution.
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BEPUOHKATS METOJIMKHN KOJIMYECTBEHHOI'O OITPE-
JIEJIEHVSI BEPATIAMUWIIA T JIPOXJIOPJIA B TABJIETKAX
N.JL.Komapurkuit, H.IO.ber3, B.A T'eoprustaig

IIpoBeneHa BepudHUKaIms METOAUKY KOIITIECTBEHHOTO OIIpe/ierne-
HUS BepallaMila THAPOXJIOpH/Ia B TabIeTKax creKTpodoToMeTpu-
YEeCKUM METO/IOM. B mporiecce BepudUKaIMy METO MK KOJIHYe-
CTBEHHOTO OIIpe/IeTICHHSI BeparlaMiiia TH/IPOXJIOpUa B TablIeTkax
H3yYEHBI HEKOTOPbIE BAIUIAITMOHHbIE XapaKTEPUCTUKH CIIEKTPO-
(boTOMETPHUECKOH METOIUKH KOJIMUECTBEHHOTO OIIPEIENIEHHS Me-
TOJIOM CTaHlapTa: IIPAaBUWIHHOCTh U CXOUMOCTh. BaluIalioHHbIe
XapaKTEePUCTUKU METOMKH He TIPEBBIIAIOT KPUTHIECKOTO 3Have-
HU TIorpenHocTd (2,4%) 1 XapakTepu3yIoTCs KaUeCTBEHHBIMU aHa-
JTUTUYECKUMU TTI0Ka3aTelsIMy. J[aHHas MEeTOIKa MOKeT OBITH KO-
PEKTHO BOCIIPOM3BE/ICHA B YCIIOBUSIX 1a00PaTOPHIA.
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BEPUOIKAIS METOJVKHN KIJIBKICHOI'O BU3HAUYEHHSI
BEPAITAMUIY TTJIPOXJIOPULTY B TABJIETKAX

1.JL. Komapurpkuit, H.1O.ben3s, B.A Teoprisit

IIpoBeneHa Bepudikartiss METOTMKY KUTHKICHOTO BMICTY BepariaMiry
ripoxyopuly B TableTKax cIeKTpo(GOTOMETPHYHIM METOIOM. Y
Tporieci Bepudikarii MeTOUKHA KUTHKICHOTO BI3HAYCHHS Beparia-
MITY TiApoXIToprTy B TablleTKax BUBYCHI JesTKi BaTiTaITitHI Xapak-
TEPUCTUKH CIIEKTPOPOTOMETPHIHOT METOIMKY KUTHKICHOTO BH3HA-
USHHSI 32 METOJIOM CTaHAApTy: MPaBIILHICTE Ta 301KHICTh. Bati-
JaIfiiHi XapakTePUCTUKU METOJMKY He TIePEBUIITYIOTh KPUTUUHO-
TO 3HaueHHS TTOXUOKY (2,4%) 1 XapakTepu3yIOThCs IKICHUMY aHa-
TITUYHUMH TTOKa3HUKaMu. [laHa MeTo/iuka Moke OyTH KOPEKTHO
BIITBOpPEHA B YMOBaX J1aboparopiii.



