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Abstract. Due to its sensitivity, selectivity,
effectiveness, the role of electrochemical analysis
year to year. This also applies to the use of vari

capabilities of cyclic voltammetry used in fAlanufacturing technologies and
clinical diagnostics of antihypertensive d

sive drugs, using methods of y i ording to the au-
thors, this will allow a deeper in

pharmacokinetic and pharmacodynamic effects in the composition of the dos-
age form is extremely necessary for pharmacists and clinicians.

Thus, drug analysis is an integral part of the overall process of developing new pharma-
edticals and their commercial forms. A mandatory requirement for the analysis of pharma-
ceutical preparations is the mandatory analytical determination of the active component,
excipients and the presence of undesirable impurities. In addition to the above, an important
stage of pharmaceutical control is to obtain additional information about the stability of the
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active substance, intermediate or final products, as well as other parameters such as uni-
formity of composition, solubility and dissolution rate [2].

Currently, various physico-chemical and instrumental methods are widely used in the
practice of pharmaceutical analysis of medicines. These are gas and high-performance lig-
uid chromatography [3,4], direct mass spectrometry and in combination with liquid chro-
matography [5,6], UV and IR spectrometry [7, 8] and some electrochemical methods [9-
11]. All these analytical methods have gained sufficient fame in pharmacognosy and caaghe
recommended for practical use.

It should be noted here that of all the listed methods of control of pharmace

ammetric methods using both traditional indicator electrodes (Pt, Au,
modified noble metal nanoparticles, their oxides and carbon nanotu
trodes made by screen printing have been used as such sensors. T
methods similar to modification of carbon graphite electrodes are

which distinguishes them favorably from spectrop

use of modified electrodes in combination with
even more noticeable [16-18].

Many analytical reviews have been devoted

e me time, the use of cyclic

voltammetry for the analysis of antihy¥ widely represented in these

reviews [24-29].

The main purpose of this mini-revie srovideinformation about the analytical ca-

pabilities of cyclic voltammes

ical signal is"displayed in the form of a voltammogram, the shape of which
spectrum in optical analysis methods, that is, the voltammogram is able to

ction between the drug and the living organism, that is, to establish the pharma-
ceutical effect of this drug.[32-35].

The analytical signal is displayed in the form of a voltammogram, the shape of which
imilar to the spectrum in optical methods of analysis, that is, the voltammogram can
provide information on the dependence of the current value on the potential scanning ener-
gy [31].

Voltammetric methods of analysis are applicable to study the solubility and stability of
various forms of drugs, as well as a number of metabolic processes that occur in a living
organism when they are used. And this allows us to better understand the cause of the
drug's effect on the body, that is, to establish the pharmaceutical effect of this drug [32-35].
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Currently, voltammetry has significantly expanded its scope of application due to im-
proved techniques for removing voltammograms and automating the process of measuring
an analytical signal. Indicator electrodes based on modification of their surface or volume
by noble metal nanoparticles have played a huge role in the development of voltammetric
methods [18, 36, 37, 38], carbon nanoforms [39-43], organic compounds [17, 44-46]. Car-
bon-containing electrodes modified with hexacyanocomplexes of transition metals [47,48],
MnO,, Cu(l), W(V) and others with a catalytic response are of interest, which significa

M.

Other researchers have determined the monoglycoside prep
the ranges of their concentrations of 1x10 - 1x10-3 microns
respectively, using cyclic voltammetry and conventional a
trode [57].

group of H2-histamine receptor blockers. They
substance in a pharmaceutical preparation with
per milliliter.

Table 1 provides information from
antihypertensive drugs, which gives ari i capabilities of cyclic voltam-

metry.
Table 1. Examples of the use of cymhi 2l 1n the analysis of antihypertensive pharmaceuti-

LOD and range

Narr(lie of the tral formula Electrode of measured

rug .
concentrations
GCE —
MCPE 1.0x10°M

roup of inhibitors

for lowering blood (N} .+COOH

pressure.

The drug belongs to Q EHS
the group of a- and

OH
i , H E 12 pg/mL
B-blockers.It hasno  |H 0\/}\/,4 \/\Ojij GC 0.12 pg/m
intrinsic sympa- O
thomimetic activity.
The drug has a H

venotonic effect. It ”"*Cok O | GCE 3.0 x10°M
L is prescribed for  |Ho* v o 0.0 O 0‘ OH
Diosmin | yjolation of venous OH No"
OH OH 0

circulation.

Carvedilol
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Dipyridamol
e

The drug acts as a
vasodilator, an-
tiplatelet, anti-

adhesive, arteriodi-

lating effect. It has

a positive effect on

primary and sec-

ondary platelet ag-
gregation.

‘
O‘ i"mN/"\/\o..
W\/\Nij::\r
,)

OH

OH

O

Pt; Pd; Au; C

Dopamine

The drug has a hy-
potensive and car-
diotonic effect. It
stimulates dopa-
minergic receptors.
in high doses, it
stimulates alpha-
and beta-adrenergic
receptors. It has
diuretic properties

Modified.
GCE

Hydrochloro-
thiazide

It is prescribed for
the treatment of
high blood pressure.
It is used as a diu-
retic to eliminate
edema due to fluid
accumulation

Imipramine

Along with amitrip-

tyline, it belongs to
the main repre-

sentative of tricy

0.10 pg/mL

Au micro-
electrode

4.0 pg/mL
15-20000
pg/mL

Indapamide

ci

NH,
A

MCPE

failure. It acts on
angiotensin II recep-
tors (AT1 subtype),

blocking them,
thereby eliminating
its vasoconstrictive
effect.

HMDE GCE

5.0x10° -
1.0x10* M

5.5 %107 M

Lercan-
idipine

The drug has a vas-
odilating and long-
lasting antihyperten-
sive effect. It be-
longs to the deriva-
tives of dihydro-
pyridine, which
inhibits the trans-

GCE

0.02-3.00
pg/mL
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membrane flow of
calcium ions into
cardiomyocytes and
myocardial smooth
muscle cells.

Losartan

It is prescribed as a
hypotensive drug. It
belongs to the group
of  antagonists -
blockers of angio-
tensin type II ATI
receptors.

Au-disk
micro-
electrode

Nimodipine

The antagonist of
Ca?" mainly affects
the tone of the cere-
bral vessels and has
a nootropic, vasodi-
lating effect. It is
prescribed for chron-
ic migraines

odified
GCE

Nifedipine

The antagonist of
Ca”, is a derivative
of dihydropyridine,

has a hypotensive
effect.

Ramipril

20puM

DME.
Pt- electrode

4.0 x10°M

tion of vitamin C
and strengthens
capillaries.

HMDE

5.0 x10°M

Terazosin

The drug is used as a
hypolipidemic,
vasodilator, antidiu-
retic agent

GCE

6 x10"M
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Timolol in th; form Au-DME 1.4 ng/mL
of eye drops is used ‘/\

/
Timolol | the listof vitaland | S,
essential medicines. N 0/\/\N CH3

It is a beta-blocker. C

The drug has a high O\
analgesic activity,
gives a quick and Au-DME

long-lasting effect. It

refers to psycho- O n
Tramadol [tropic opioid analge- N
sics, opioid receptor Cr\ |
agonists.

It belongs to the
group of antianginal
drugs. Normalizes
the energy metabo-
lism of cells that ~

have undergone o
hypoxia or ischemia. 0 GCE 2.2 x10%M
It is prescribed for | =~ N

. ... | the prevention of
Trimetazidin| angina pectoris, k/NH
e HCI Meniere's disease, o
disorders of cerebral |
circulation, accom-
panied by tinnitus
and dizziness.

to treat glaucoma N\)
and is included in N\I CHj

SMDE 2.0 ppb

The drug belong

Verapamil

DME.CPE 5.0x10"'°M
1@0\
Lo}

years, cyclic voltammetry has proven itself well in the analysis of phar-
general, and antihypertensive drugs in particular. The review reveals the
allcapabilities of voltammetry using new sensor systems based on carbon-
containing electrodes modified with noble metal nanoparticles, oxides, carbon nanoforms,
ganic substances, hexacyanocomplexes of transition metals, allowing to obtain electrodes
a catalytic response, improving the sensitivity and reproducibility of the analysis re-
sults, reducing overvoltage. when determining a large number of organic compounds and
their derivatives. In many cases, voltammetry with linear, square-wave, differential pulse
and cyclic potential scanning allows the analysis of pharmacological preparations with a
limit of detection of micro-, nano-, and sometimes pico-molar concentrations in a wide
range of their contents. Characteristics such as sensitivity, selectivity, simplicity and low
cost of analysis allow voltammetric methods of analysis to compete with spectrophotomet-
ric and biological methods of analysis traditionally used in pharmacology. This makes it
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possible to widely use voltammetric methods, especially cyclic voltammetry, in pharmacol-
ogical practice in the creation of new medicines and in clinical diagnostics, which studies
the effectiveness of the use of these pharmaceuticals in the treatment of a number of dis-
eases. The emphasis placed on the analysis of antihypertensive drugs using voltammetric
analysis methods will allow a deeper understanding of the cause of hypertension and subse-
quently eradicate this disease, which will certainly affect the duration of a healthy human
life.
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