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THE USE OF HPLC METHOD FOR ANALYSIS OF PRAZOSIN HYDROCHLORIDE
SUITABLE FOR A CHEMICAL-TOXICOLOGICAL INVESTIGATION

© O. Mamina, V. Kabachny

Memoro docniodcenns € idenmugbikayis ma KilbKICHE GU3HAYEHHS NPA303UHY 2i0poXA0pudy 3a YHIMIKOBAHO
BEPX-memoouxoio, wo 6a3yemvcsi Ha 3aCMOCy8aAHHI. 00epHeHO-(a3HO20 8apianmy XpomamozpagyeanHs, ii-
HilIH020 2padicumy ma 6a2amoKaHanrbHo2o Y P-0emekmysants peuosuH, ke 0036015€ OMPUMY8amu HAOIlHi
pe3yabmamu 00CAIOANCEeHb TIKAPCOKUX peuouH ma ix cymiwiell y 0iono2iuHux 00 ’ekmax.

Mamepianu ma memoou. BEPX-xpomamocpadysarnta npoeoounu Ha MikpOKOIOHOUHOMY PIOUHHOMY XPOMAMO-
epagi «Minixpom A-02» ("ExoHoea" Hosocubipcwk, Pocis) 6 obepreno-gasznomy eapianmi. ¥ docniodxcenHi 3a-
cmocosysanu peakmusu keanigpikayii «ona BEPXy» ma « 9/[A». [Ipa3zosuny 2iopoxnopuo eudiniiu 3 mabiemox
«IIpazosun-Pamiogpapmy (50 wm.) no 1 me (Meprne I'moX, Himeuuuna). Qucmomy cybcmanyii nepegiperno me-
moodamu moHkowaposoi xpomamoepadii (TLLLX) ma Y ®D-cnexmpockonii i 6cmano6ieHo 8ionoeioHicms aKocmi
w000 umoe Jlepacasnoi @apmaronei Yrpainu (@)

Pezynomamu oocnioxycenns. Ilpu nposedenni idenmughikayii 6CmManoseieHo abCOMOMHI 4acu YMpPUumyG8aHHs
(15,99-16,12 x6.) ma 06 emu ympumysanmns (1598,5—1611,5 mxn) npazozuny 2i0poxiopudy, CHeKmpaibhi 6i0-
HOULeHHS, Medcy usigleHHs npenapamy y npooi (8,0 mxe/mn abo 32,0 ne y npobi), 3nauenus koepiyicumis cu-
mempii nixie pevosunu (0,96—1,04) ma xoegiyicumie emrocmi (9,44-9,96).

Memoodom Hatimenwiux keaopamis po3paxoearo Koeghiyicnmu pezpecii epadyro8anvrHo2o spagiky, aKkomy 8iono-
gioano pisusannsa npamoi S=0,00134 C. Koeghiyienm ropensyii dopieniosas 0,9993. Pospaxoeano eanioayitini
xapaxmepucmuxu BEPX-memoouxu eusnauenHsi npazosuny 2iopoxaopudy: oianasown niniinocmi (10,0-200,0
MK2/MI), medcy Kinbkichoz2o susHayenHsa (10,0 mxe/mn abo 40 ne y npobi), npasurvHicms ma mouHicms 3a pe-

3yILmamamy KinbKicnozo eusnauenns npenapamy BEPX-wemodom y modenvhux pozuunax (RSD X =67,9 %).
Bcemanoeneno, wo sionocna Hesusnayenicmes cepeOHbo20 pesyivmamy He nepesuwyyeana £1,89 % npu euxopuc-
ManHi 3anponoHosanoi memoouxu BEPX-ananizy npazo3uny 2iopoxaopudy y MOOEIbHUX pO3YUHAX.

Bucnosxu. [Iposedeno ioenmuixayito ma KilbKiCHe GU3HAYEHHs NPA303UHY 2I0POXIOPUOY NPU GUKOPUCTNAHHL
yHigixosanoi BEPX-memoouku, npudamuoi 0151 XiMiKO-mOKCUKOI02I4HO20 00CAIOHMCEeHH S

Knrouoei cnosa: npasoszuny 2iopoxnopud, ioenmughixayis, xinvkicne eusnauenns, BEPX (sucoxoepexmusna pi-

OuHHa xpomamoepagis)

1. Introduction

Prazosin hydrochloride, like other quinazoline de-
rivatives (doxazosin, alfuzosin and terazosin), belongs to
the group of as-adrenoblockers and is used in medical
practice for the treatment of arterial hypertension and
prostatic hypertrophy [1, 2]. The drug is used for the effec-
tive treatment of post-traumatic stress disorder in children
and servicemen who work in difficult conditions [3, 4].

For the last 5 years, scientists have focused on the
use of prazosin in the treatment posttraumatic stress
disorder and alcohol dependence, which is due to the
increased probability of suicide attempts in patients,
exacerbation of mental disorders. It was found that
prazosin improved the results of treatment for alcohol
abuse among individuals with posttraumatic stress disor-
der at different dosing regimens, blocked the stress-
induced increase in anxiety that occurs during depriva-
tion of alcohol [5, 6].

Existing pharmacological treatment options for
nightmares in military veterans associated with hostilities
are not effective. As a result of the low profile of side
effects and the ability to improve sleep and reduce the
nightmares after trauma prazosin has been recommended
as an adjuvant therapy [7, 8].

According to the literature data for the period
from 2014 to 2017 years in the experiments on animal,
scientists were found actual directions of the therapeutic
use of prazosin. Development of glioblastoma — an ag-

gressive form of primary brain tumor was inhibited when
using prazosin [9]. Alpha-adrenergic blockers (prazosin,
doxazosin, and terazosin) demonstrated a hepatoprotec-
tive effect in the inhibition of elevated catecholamine,
which is used in the treatment of acute hepatic insuffi-
ciency associated with paracetamol toxicity [10].

To monitor alpha-adrenergic blockers, highly sen-
sitive analytical methods were developed. Quantitative
determination of doxazosin mesylate in pharmaceutical
preparations and human plasma was carried out using the
spectrofluorometric method [11]. Determination of dox-
azosin and alfuzosin in pharmaceutical preparations,
urine samples and plasma samples were carried out ac-
cording to the procedure of mixed micellar extraction
combined with magnetic dispersive p-solid phase extrac-
tion [12]. An analytical method was developed for the
study of 11 pharmaceutical preparations (caffeine,
prazosin, enalapril, carbamazepine, nifedipine, levonorg-
estrel, simvastatin, hydrochlorothiazide, gliclazide, diclo-
fenac-Na and mefenamic acid). The method included the
steps of: isolation and concentration using solid phase
extraction (Oasis HLB), a separation step using high
performance liquid chromatography, and a time-of-flight
mass spectrometry. The method was used for drinking
water, surface water, wastewater treatment plants and
wastewater [13].

When applying prazosin, there are possible side
effects: headache, weakness, dizziness, insomnia, due to
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active lowering of blood pressure. Destruction of the
functions of the digestive tract is manifested by nausea,
dry mouth, oral allergic reactions, peripheral edema [1].
In case of overdose or self-medicate with prazosin the
cardiovascular system is affected, the activity of the
central nervous system is suppressed, respiratory system
is broken [14, 15].

2. Formulation of the problem in general view,
relevance of the topic and its relevance to important
scientific or practical issues

The previously developed methods of HPLC
analysis of prazosin hydrochloride are distinguished by
the use of different chromatographic conditions, which
are based on the individual properties of investigated
substance. Given that, with insufficient or slow develop-
ment of the antihypertensive effect, prazosin is combined
with diuretics, B-adrenoblockers, clonidine, or other
antihypertensive agents [1, 2], an important stage for the
further research of medicinal substances and their mix-
tures in biological objects is the development of a unified
HPLC method and the creation of databases by the pa-
rameters of identification and quantitative determination
of analytes. The results of research on a unified HPLC
method can be recommended for the introduction into the
practice of the bureau of forensic examination, toxicolog-
ical centers, clinical laboratories regarding the study of
medicinal substances in biological objects.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

Methods of identification and quantification of
prazosin hydrochloride by HPLC method in the applica-
tion of various detection options (UV spectrophotometric
[16], mass spectrometry [17, 18], photodiode [18]) were
described in the literature.

Analysis of prazosin in various matrices was car-
ried out using different sorbents, composition of moving
phases, buffer solutions in isocratic and gradient elution
modes.

The detection of the prazosin hydrochloride by the
UV spectrophotometric detector at one or two wave-
lengths limited the use of HPLC-method for the analysis
of drug mixtures in biological objects.

Results of the HPLC-study of alpha-adrenergic-
blocker drug substances in the presence of degradation
products were obtained by the use of water-acetonitrile-
methanol-glacial acetic acid-diethylamine (25: 35: 40: 1:
0,017) as mobile phase for prazosin and terazosin and
acetonitrile-water-glacial acetic acid-diethylamine (65:
35: 1: 0,02) for doxazosin in isocratic mode. The detec-
tion was performed at 254 nm [16].

For quantification of prazosin in plasma, urine
and whole blood by HPLC method chromatographic
conditions were used: column with a nonpolar sorbent
Nuclosil 100-10C 18, 10 um; the investigated substance
was eluted in isocratic mode; the mobile phase-methanol-
water-acetonitrile (60: 45: 5, pH 3,83). The detection was
performed at 240 nm [18].

Identification and quantification of prazosin hy-
drochloride by HPLC method in the Pharmaceutical
formulations were carried out in the following chromato-
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graphic conditions: column with a nonpolar sorbent
Thermo Scientific C18, 5 um,; the prazosin was eluted in
gradient mode: the mobile phase - (A) 0,1 % formic acid
in methanol-water (10:90) and (B) acetonitrile-methanol
(3: 1). Elution began with 5 % B and then linearly in-
creased to 60 % B for 3 minutes, additionally increased
to 97 % B for 3 minutes, and then remained isocratic for
5 minutes [18].

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The aim of research is the identification and quan-
tification of prazosin hydrochloride according to the
unified HPLC method, that based on application:

— reverse-phase chromatography, which is char-
acterized by a high speed of the establishment of sorption
equilibrium, the ease and completeness of the desorption
of components from a nonpolar sorbent in small volumes
of solvent;

—linear gradient at elution of investigated sub-
stances, which creates conditions for the exit from the
column of all components of the sample in the form of
narrow zones;

— multichannel ultraviolet detection of substances
that allows you to obtain reliable results for all investi-
gated analytes [19].

5. Formulation of the aim (tasks) of article

In order to achieve this purpose, it was necessary
to solve the following tasks:

1. To determine the main parameters of retention
of prazosin hydrochloride, spectral ratios, and the detec-
tion limit of the drug in the sample.

2. To work out the HPLC-method of quantitative
determination of prazosin hydrochloride on model solu-
tions using different concentrations of the preparation.

3.To calculate validation characteristics of
HPLC-method for determination of prazosin hydrochlo-
ride: range of linearity, limit of quantitative determina-
tion, correctness and accuracy based on the results of the
quantitative determination of the preparation by the
HPLC method in model solutions.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

6.1. Materials and methods

Prazosin hydrochloride was isolated from tablets
Prazosin-Ratiofarm (50 pcs.) of 1 mg (Merkel GmbH &
Co., Germany) as follows: 50 tablets were transferred to a
porcelain mortar and triturated to a homogeneous state,
then 50 ml of methanol were added and mixed thoroughly.
The resulting mixture was filtered through a paper filter in
a porcelain cup and evaporated in a water bath at a tem-
perature of not more than 40 °C to remove the organic
solvent; the residue was dried. The purity of the substance
was checked by TLC and UV spectroscopy and the quality
complies with the requirements of the SPhU.

Reagents for the HPLC-method test corresponded
to the "HPLC" qualification: acetonitrile (Sigma-Aldrich
Laborchemikallen, GmbH), methanol (Merk, Darmstadt,
Germany), water poorly distilled (Merk, Darmstadt,
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Germany). Reagents corresponded qualification "PFA™:
lithium perchlorate trihydrate (Sigma-Aldrich, USA)
perchloric acid (70 %) (Chimmed, Moscow, Russia).

6.2. Method of research by the HPLC method

HPLC chromatography was performed on a mi-
crocolonial liquid chromatograph "Milichrome A-02"
("EcoNova", Novosibirsk, Russia) in an reverse-phase
variant using a metal column with a nonpolar sorbent
Prontosil 120-5C 18 AQ, 5 um. The investigated sub

stances were eluted in linear gradient mode: from
eluent A (5 % acetonitrile and 95 % buffer solution —
0.2 M solution of lithium perchlorate in 0.005 M solu-
tion perchloric acid) to eluent B (100 % acetonitrile)
as during 40 min.

Regeneration of column has been conducted dur-
ing 2 min with mixture of solvents; the flow rate of the
mobile phase has been formed 100 pl/min, column tem-
perature — 40 °C; pump pressure — 6.0 MPa; injection
volume — 4 ul [19, 20] (Fig. 1).
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Fig. 1. Chromatogram of prazosin hydrochloride (concentration — 50.0 ug / ml)

Detection was performed using a two-beam multi-
wave UV spectrophotometer with 8 wavelengths: 210,
220, 230, 240, 250, 260, 280 and 300 nm, for each value
of the wavelength on the substance chromatogram, a
corresponding peak with the same retention time was
observed, but with different amplitudes, directly propor-
tional to the extinction of the substance.

6.3. Method of identification of prazosin hy-
drochloride by HPLC method

0.025 g of the investigated substance was placed
in a volumetric flask of 500.0 ml, dissolved in 5 % sol-
vent acetonitrile and 95 % buffer solution. The volume of
the solution was brought to the mark with a solvent
(standard solution at a concentration of 50.0 pg / ml). In
a series of volumetric flasks of 100.0 ml were introduced
from the burette 20.0; 40.0; 60.0 and 80.0 ml of standard
solution and volume of solutions was added to the mark
with the appropriate solvent (solutions 1-4 had a concen-
tration of 10.0-40.0 pg / ml respectively). In chromatog-
raphy, using a unified HPLC method, solutions of
prazosin hydrochloride (at least 5 chromatograms for
each study) were obtained symmetric, sharp in the shape
of the peak, which allowed to calculate the results using
the computer program "MultiChrom" ("Ampersend",

Moscow, Russia), which was part of the chromatograph.

6.4. Method of quantitative determination of
prazosin hydrochloride by the method of absolute
calibration

0.10 g of prazosin hydrochloride was introduced
into a volumetric flask of 500.0 ml, was dissolved in 5 %
acetonitrile and 95 % buffer solution in a solvent, and the
volume of the solution was adjusted to the mark by the
appropriate solvent (standard solution, concentration
200.0 pg / ml).

In a series of volumetric flasks of 100.0 ml were
introduced from the burette 5.0; 12.5; 25.0; 37.5; 50.0;
62.5; 75.0 and 87.5 ml of standard solution and volume
of solutions was added to the mark with the appropriate
solvent (working standard solutions 1 to 8 with concen-
trations of 10.0; 25.0; 50.0; 75.0; 100.0; 125.0; 150.0 and
175.0 png / ml, respectively). The results of the HPLC
analysis were used to construct the calibration graph in
coordinates: S, mm? (peak area) — C, ug / ml (concentra-
tion of solutions of the investigated substance).

6.5. Research results and their discussion
The identification of prazosin hydrochloride con-
ducted with using absolute parameters of retention time
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(tr) and retention volume (VR) (Table 1). Spectral rela-
tionships are determined for reliable identification of
substance at values of wavelength — from 220 to 300 nm
(8220_300/3210), which were equal: 0.792, 0.916, 1.723,
2.025, 1.508, 0.476, 0.305.

The suitability of the chromatographic system
for HPLC studies of prazosin hydrochloride was con-

firmed in determining the coefficients of the symmetry
of the peaks of the substance (Ks) (not exceeding the
optimal values of 2.0-2.5) And coefficients of capacity
ratio (k") (were not less than values of 0.5-2.0). It has
been found that the limit of detection of prazosin hy-
drochloride by the HPLC method is 8.0 pug / ml or
32.0 ng in the sample.

Table 1

Parameters of retention, coefficients of the symmetry of the peaks and coefficients of capacity ratio of prazosin hydro-

chloride (n=5, P=95 %)

Parameters of Metrological characteristics
identification | "arameter values X s? S RSD % sX AX g%
tg min 15.99-16.12 16.05 0.028 0.052 0.33 0.023 0.065 0.40
Ve ul 1598.5-1611.5 1605 27.5 5.24 0.33 2.34 6.50 0.41
K 0.96-1.04 1.0 0.0008 0.029 2.90 0.013 0.036 3.60
k’ 9.44-9.96 9.70 0.043 0.21 2.13 0.092 0.26 2.65

In the quantitative determination of prazosin hydro-
chloride, the linearity of the calibration graph in coordinates
(S, mm?) — (C, pug / ml) was observed in the range of concen-
trations 10.0-200.0 pg / ml, which corresponds to the content
of prazosin hydrochloride in the sample from 40.0 ng to
800.0 ng, respectively. The lower limit of determination of
prazosin hydrochloride by the HPLC method was 10.0 pg /
ml, which corresponds to 40.0 ng in the sample (Fig. 2).

Regression coefficients of the calibration graph
S=sC+a is calculated using the least squares method
(Table 2). The equation of the line S=0.00134 C -

030
025+
020
0,15
010 []
005

000

0.000238 corresponds to the indicated calibration
graph. As a result of checking the significance of a
free member of the graduation graph equation, it was
found that it was slightly different from zero; there-
fore, an equation of form was used to determine the
content of a substance in research objects S=0.000134
C; the correlation coefficient (R) was equal to 0.9993.

The relative uncertainty of the average result did
not exceed +1.89 % when HPLC analysing of prazosin
hydrochloride in model solutions using the proposed
method (Table 3).

C,ug/ml

Fig. 2. Calibration graph of quantitative determination of prazosin hydrochloride by HPLC method

Table 2

Coefficients of the regression calibration curve S=sC+a of quantitative determination of prazosin hydrochloride
by HPLC method (n=9, P=95 %)

Coefficients of the regres- Confidence intervals Correlation Interval linearity of calibration
sion calibration curve of regression coefficients . - y ot
coefficient (R) | curve (limit of detection, pg / ml)
a B Aa AB
000238 | 000134 | 023107 0.20-10% 0.9993 10.0-200.0 pg/mi
10.0 pg/ml
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Table 3

Results of the quantitative determination of prazosin hydrochloride by HPLC method in model solutions (n=5, P=95 %)

Introduced substance, pg S. mm? Allocated substance
’ pe %
10.0 0.0104 10.01 100.1
50.0 0.0697 49.8 99.6
100.0 0.1307 100.5 100.5
150.0 0.2001 100.0 100.0
200.0 0.2670 197.8 98.9
Content of supstance In Metrological characteristics, %
model solutions, %
X s? S SX AX r
99.8 2.32 1.52 0.68 1.89 1.89
97.9-101.7
RSD X =67.9 %, X +AX =99.8+1.89 %

The method of HPLC analysis of prazosin hydro-
chloride is validated by parameters — the range of lineari-
ty, the limits of detection and quantification, rightness
and accuracy which based on the results of quantitative
determination of prazosin hydrochloride by HPLC meth-
od in model solutions (RSD X =67.9 %).

7. Conclusions

medicinal substances and their mixtures in biological
objects were carried out.

2. Validation characteristics of HPLC-method
for determination of prazosin hydrochloride: range of
linearity (10.0-200.0 pg / ml), limit of quantitative
determination (10.0 pg / ml or 40 ng of sample), cor-
rectness and accuracy, which based on the results of the
quantitative determination of the preparation by the

HPLC method in model solutions (RSDX =67.9 %)
were calculated.

1. Identification and quantification of prazosin us-
ing a unified HPLC method suitable for the study of
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DEVELOPMENT AND STANDARDIZATION OF TEST SYSTEMS BASED ON FILTER
PAPER AND MODIFIED WITH VANILLIN REAGENT

© V. Prokopetc, O. Zdoryk, V. Georgiyants

Peaxmueu ma ananimuyni incmpymenmu 0151 RPOBEOCHHS eKCRPeC-aHaNi3y NOGUHHI OYMU CIMAHOAPMU306AHT MA
npueedeni 0o eumoe /lepocasnoi @apmaronei Yrpainu. Biocymuicmes MONCIUBOCMI CMAHOAPMU3AYIT 2a3eMHO20
nanepy iCmomHo YCKIAOHIOE GUKOPUCMAHMS JIZHIHOBOI NpoOuU AK MemoOUKU eKcnpec-ananizy KOMNOHEeHMI8
EeKCMEMNOPANbHUX NIKAPCOKUX 3AC00I8, WO MICmMAmMb 6 C80EMY CKIAOI NEPSUHHY APOMAMUYHY AMIHOZDYNY.
Bupiwennam oanoi npobaemu mosice cmamu po3pobra mecm-cucmem Ha OCHO8I inbmpy8aibHO20 nanepy, mo-
Jughikosanoeo apmarxonetHumMu peakmugamu.

Mema. Mema OocniodcenHs — po3pobKka ma 8 nPoBaOdI’CEeHHA 8 NPAKMUKY SHYMPIUHbOANMEYHO20 KOHMPOTIO
AKOCMI mecm-cucmemu Ha OCHO8I PinbmpysanvHo2o nanepy, 0 NHPOBeOeHHs. eKCpeC-aHdali3y eKCmemMnopaib-
HUX JIKAPCbKUX 3ac00i8, Wo MICMAMb 8 C80ill CMPYKMYPIi NEPBUHHY APOMATNUYHY AMIHOZPYNY 8 YMOBAX ANmex.
Memoou. Memoo @izuunoi immobinizayii; eusnaueHus: QizuuHol cmabilbHOCMI mecm-cucmem,; eKOHOMIKO-
Cmamucmuyni mMemoou (Po3paxyHox 6apmocmi); anioayiss aHALIMUYHUX MeMOOUK, CMAMUCUYHI Memoou
06pOOKU eKCNePUMEHMATIbHUX OQHUX XIMIYHO20 eKCNEPUMEHMY.

Pesynomamu. /[ns cmeopenns mecm-cucmemu 0y8 6UKOpUCmManuil itempysanvHo2o nanepy i papmaxoneurui
PO3UUH PEAKMUBY BAHINIHY, MOJNCIUBICMb 3ACMOCYBAHHS MECH-CUCMEMYU HA NPAKMUYI O0CTIONCYBANACA 34 O0-
NOMO2OK eKCApec-anHanizy NOXIOHUX amioié KUCiomu cyib@aninogoi — cyivgayemamioy ma cyivhamiazony
Hampiio. J[osedeno ModCIugicms 3acmocy8ants po3poonenoi mecm-cucmemu 0ns idenmuixayii 5 % 600Hux
PO3UUHIE NOXIOHUX aMIOI6 KUCIOMU CYIb(AHIIOB0L, 8CMAHOBIEHA Medcad BUSGIEHHs Md GU3HAYEHI IHmMepeaiu
HeHAaOoIUHOCMI OJ1 MemOOUKU eKCnpec-ananisy 3 UKOPUCMAHHAM mecm-cucmem, aki cknanu 5,0-9,0 me/mn ona
cynvghayemamioy nampiio i 5,3-9,6 me/mn ons cynegpamiazony nampiro. Tecm-cucmema cmabinbha npomsicom 5-
X micayie 36epicanna. Lina eucomosnenna 1 mecm-cucmemu 6 ymogax anmexu cmarogums 0,34 i 0,16 epn. ons
nepuioi i HacmynHux napmiti mecm-cucmem 8i0N0GIOHO.

Bucnoexu. 3anpononosana mecm-cucmema € cmadiibHOW0 i OOCMYNHOI0 00 8UKOPUCHIAHHA 8 YMOBAX aNmeK 8
AKOCMI AHANIMUYHO20 THCMPYMEHMY O NPOBEOeHHs. eKCNpec-aHani3y CHOLYK NOXIOHUX amidié KUCIOmu Cylb-
@aninosoi

Knrouosi cnosa: excmemnopanvhi 1ikapcobki 3acobu, XiMIUHI mecm-cucmemu, eKcnpec-anaiis, JieHiHosa npoba,
cynvayemamio Hampiio, cyrb@amiazon HAmpiro
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