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Problems of pharmacy

Development and validation of HPLC-DAD method of determination
piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

in 1 % solution

B. 0. Varynskyi, V. V. Parchenko, A. G. Kaplaushenko

Zaporizhzhia State Medical University, Ukraine

Purpose. The purpose of this research is to develop new, highly sensitive and selective method for determination of piperidinium
2-((5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazol-3-yl)thio)acetate as an active pharmaceutical ingredient (API) in 1 % injection solution
based on high performance liquid chromatography with diode-array detection.

Materials and methods. LC System was Agilent 1260 Infinity (degasser, binary pump, autosampler, thermostatted column
compartment, diode array detector). Single quadrupole mass spectrometer Agilent 6120 with ionization in electrospray (ESI).
Open LAB CDS Software. Column was Zorbax SB-C18; 30 mm x 4.6 mm; 1.8 um. Injection volume was 2 L. Isocratic mode. The
mobile phase was water/acetonitrile (70:30) with 0.1 % methanoate acid. Standard samples were piperidinium 2-((5-(furan-2-yl)-
4-phenyl-4H-1,2 4-triazol-3-yl)thio)acetate, furan-2-carbohydrazide, 2-(furan-2-carbonyl)-N-phenylhydrazine-1-carbothioamide,
5-(furan-2-yl)-4-phenyl-2,4-dihydro-3H-1,2,4-triazole-3-thione.

Results. The graphs of the capacity factor from the acetonitrile concentration dependence in the mobile phase for potential
impurities and API on diode-array detector were constructed. Optimal chromatography separation conditions for impurities and
API were proposed. The UV spectra of APl and impurities were presented. The API peak purity by mass spectrometric detector
was determined. Method of the quantitative determination of the API in 1 % solution for injection was elaborated. Total sample
preparation uncertainty was predicted. Method was validated according to European and Ukrainian Pharmacopeia. It was
applied for real samples solutions for injection.

Conclusions. The chromatography separation conditions of impurities and piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazol-3-yl)thio)acetate were studied. The method of determination of piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-
3-yl)thio)acetate in 1 % solution for injection was elaborated. The results of the method validation show that it is specific and
meet the requirements of linearity, precision and accuracy.

Po3pobka Ta Banipauia BEPX-AMA MeToAWKM BU3HAYEHHA NinepuanHin
2-((5(pypan-2-in)-4-peHin-4H-1,2,4-1pia3on-3-in)tio) auetaty B 1 % po3uuHi

B. 0. BapuHcbkuK, B. B. MapueHko, A. I. KanaayLieHko

MeTa po60Tu — po3pobneHHs HOBOrO, BUCOKOHYTMBOIO Ta CENEKTUBHOTO CNocoby BU3HAYEHHs ninepuauHin 2-((5- (pypaH-2-
in) -4-cbeHin-4H-1,2,4-tpiason-3-in)tio) aueTarty sk akTuBHoro papmavieBT4Horo iHrpegieHta (API) B 1 % posumHi Ans iH'ekuin
Ha OCHOBI B1COKOEMEKTVBHOI PiAMHHOI XpoMaTtorpadii 3 A4ioAHO-MaTPUYHO AeTeKLiEr.

Matepianu Ta metoau. PignHHo-xpomartorpadivHa cuctema Agilent 1260 Infinity (gerasatop, GiHapHui Hacoc, aBToma-
TWYHUIA [03aTOp, TEPMOCTAT KOMOHKW, [ioAHO-MaTpuyHui aeTektop). OpHokBaapynonbHuii Mac-cnektpometp Agilent 6120
3 joHisaujeto enektpopoanuneHHam (ECI). MporpamHe 3abesneyeHHs Open LAB CDS Software. KonoHka Zorbax SB-C18;
30 Mm x 4,6 mMm; 1,8 MKM. IHxXekTyBanbHWiA 06’eM CTaHOBMB 2 MKI. [30KpaTuyHUIA pexum. Pyxoma ¢hasa Boga/aueToHiTpun
(70:30) i3 0,1 % metaHoBOI kvucnoty. CTaHaapTHi 3pasku ninepupukin 2-((5-(dbypaH-2-in)-4-therin-4H-1,2,4-Tpiason-3-in)Tio)
auerar, (ypaH-2-kap6origpasug, 2- (pypan-2-kapboHin)-N-ceHinrigpasuHy-1-kapbotioamia, 5-(ypaH-2-in)-4-gpeHin-2,4-an-
rippo-3H-1,2,4-Tpia3on-3-TioH.

Pesynbratu. [MobygoBaHi rpaciiku 3anexHocTi koedilieHTa eEMHOCTI Bif KOHLEHTpaLii aLleToHITpuny B pyxomin casi ans
NoTEHUiNHMX Aomilok Ta A®l Ha AioaHO-MATPUYHOMY LEeTeKTopi. 3anponoHOBaHi ONTUMarbHi YMOBK XpomaTorpadiqHoro
po3ginexHs ansa gomiwok ta A®L. Mpencrasneni YO-cnektpu APl Ta gomiwok. BusHaveHa ynctota nika A®I 3a gonomororo
Mac-CrneKkTPOMETPUYHOrO AeTekTopa. Po3pobneHa meToayka KinbkicHoro BusHaveHHs APl B 1 % po3umHi Ans iH'exuin. CnporHo-
30BaHa 3aranbHa noxunbka niprotoBku 3paska. MeToauka BanigoBaHa 3rigHo 3 €sponelicbkolo Ta [lepxasHoto Papmakoneeto
YkpaiHu. Cnocib 3acTOCOBYETCS AN pearnbHNX 3paskiB PO3YMHIB AN iH eKLi.

BucHoBku. BueyeHi ymoBu xpomatorpadiyHoro po3gineHHs AoMILLIOK i ninepuawHin 2-((5-(dpypan-2-in)-4-benin-4H-1,2,4-1pu-
ason-3-in)Tio) auetaty. Po3pobneHuin cnoci6 BusHadeHHs ninepuauHin 2-((5-(pypaHr-2-in)-4-cein-4H-1,2,4-tpnason-3-in)Tio)
auetarty y Burnsagi 1 % posunHy ans iH'ekuin. Pesynsrati Banigauii Metogy nokasytoTb, LU0 MeToAVKa cneuudivHa Ta Bignosigae
BYMOraM MiHiHOCTI, NPaBWUIIbHOCTI Ta BiATBOPIOBAHOCTI.

Pa3pa6otka u Baaupauua BIXKX-AMA meToAMKMU onpeAeAeHUs NUNepPUAMHUIA
2-((5-(pypan-2-un)-4-penunn-4H-1,2,4-tpua3on-3-ua)Tno) auetarta B 1 % pacteope
B. A. BapuHckum, B. B. MapueHko, A. . KanaayLieHko

Lienb pa6otbI — pazpaboTka HOBOTO BLICOKOHYBCTBUTENBHOTO 1 CENEKTUBHOTO crnocoba onpeaenexns nunepuamntnii 2-((5-(cy-
paH-2-un)-4-tbeHnn-4H-1,2,4-tpuason-3-un)Tno) auetata B KayeCTBe aKTUBHOTO chapmaueBThyeckoro nHrpeauerTa B 1 %
pacTBope Ans UHbEKLIMA Ha OCHOBE BbICOKOI((EKTUBHOM XMAKOCTHOW XpoMaTorpadum ¢ ANOAHO-MaTpUYHON AeTEKUMEN.
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Matepuansbl u metoabl. XXugkoctHo-xpomatorpadmyeckas cuctema Agilent 1260 Infinity (aerasatop, GUHapHbI Hacoc,
aBTOMaTUYECKWiA [03aTOp, TepMOCTaTa KOMOHKM, ANOAHO-MATpUYHbIA AeTekTop). OnHOKBaAPYNONbHbIM MAcC-CNEKTPOMETP
Agilent 6120 ¢ noHn3saumen anektpopacnbinexem (3CU). MporpammHoe obecneyeHne Open LAB CDS Software. Konoxka
Zorbax SB-C18; 30 Mm x 4,6 MMm; 1,8 MkM. VIHXeKTUpyeMbIi 06beM cocTaBun 2 MKI. M3okpaTudeckuii pexxum. MogswxHas dasa
Bopa/auetoHnTpun (70:30) ¢ 0,1 % meTaHoBO kincnoTsl. CTaHaapTHble 06pasLbl nunepuanHnii 2-((5-(dypan-2-un)-4-cpeHun-
4H-1,2,4-tpnason-3-un)Tno) auetar, dypaH-2-kapboruapasung, 2-(pypan-2-kapbonun)-N-peHnnruapasvHa-1-kapbotnoamua,
5-(dbypan-2-un)-4-penun-2,4-aurmppo-3H-1,2,4-tpnason-3-Tu1oH.

Pesynbratbl. [locTpoeHb! rpadhmkv 3aBUCMMOCTH KO3(ULMEHTa EMKOCTU OT KOHLEHTPaLMU aLeTOHUTpUNa B NMOABWXHOMN
(hase Ans noTeHUManbHbIX Npumeceit 1 AOW Ha anogHo-mMaTpuiHOM AeTekTope. MNpeanoxeHbl onTUMarbHbIe YCIOBKS Xpo-
martorpacm4eckoro pasaenenus ans npumecert u AOW. MpepacraeneHsl YO-cnektpbl AGU 1 npumecein. OnpegeneHa yuctota
nrka A®M ¢ nomoLLbI0 Macc-CrnekTpoMeTpuieckoro AeTektopa. Pa3pabotaHa MeToguka KONMYECTBEHHOMO OnpeaeneHms
A®U B 1 % pacteope Ans uHbekumin. CnporHoauposaHa obLuas norpeluHocTb npobonogrotoBkk. MeToavka BanuanposaHa
B cOOTBeTCTBUM C EBponeickoii u MocynapcteeHHor ®apmakoneen YkpanHbl. Cnocob npuMeHeH Ha peanbHbix obpasuax
pacTBOPOB ANS UHBEKLMIA.

BbiBoAbl. /3yyeHbl ycnosusi xpomatorpachnyeckoro pasneneHus npumecen u nunepuanHnia 2-((5-(dypan-2-un)-4-cpeHmn-
4H-1,2,4-tpnason-3-un)to) auetata. PaspabotaH cnocob onpepenexus nunepuanHun 2-((5- (dypax-2-un)-4-cbennn-4H-
1,2,4-Tpnason-3-un) Tmo) auertata B 1 % pactBope AN UHBEKLMA. PesynbraTbl BanuaaLumMm METOAVKM NMOKa3bIiBatoT, YTO OHa

cneumobqua 1 COOTBETCTBYET TpeﬁOBaHI/IHM TIMHEHOCTH, npaBuUINbLHOCTU U BOCNPON3BOOUMOCTN.

Introduction

Derivatives of 1,2,4-triazoles are widely used as active phar-
maceutical ingredients (API) of the medical preparations.
Piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)
thio)acetate is API of the veterinary drug “Tryfuzole”. It has
hepatoprotective, cardioprotective, antioxidant, imunomodu-
lating, interferonogenic, anti-inflammatory, detoxifying and
wound healing action.

Determination of API in the manufacture and storage
of solution for injection is an important task of modern phar-
maceutical analysis.

Qualitative and quantitative methods of piperidinium
2-((5~(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)thio)acetate
determination in the 1 % and 2.5 % solutions have been
developed earlier. Its ability to absorb light in the ultraviolet
region of the spectrum was used for quantification of these
compounds. Maximum absorption of aqueous solution was
280 nm. Distilled water was used as a solvent. Spectropho-
tometric method has low sensitivity and low selectivity [1].

There is also a method of determining of piperidinium
2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)thio)acetate
in bulk drug. It is not selective, based on potentiometric ti-
tration of the compound with a solution of perchlorate acid.
This method is also insensitive [2].

The purpose

The purpose of this research is to develop new, highly
sensitive and selective method for determination of these
compounds in 1 % injection solution based on high perfor-
mance liquid chromatography with diode-array detection.

Materials and methods

The HPLC device: Agilent 1260 Infinity (degasser, binary
pump, autosampler, thermostatted column compartment,
diode-array detector); single quadrupole mass spectrometer
Agilent 6120 with ionization in electrospray (ESI), OpenLAB
CDS Software. Column Zorbax SB-C18; 30 mm x 4.6 mm;
1.8 um.

Reagents: acetonitrile «<HPLC Super gradient» grade
(Avantor performance materials inc, Poland), methanoate
acid (pure, AppliChem GmbH, Darmstadt), a highly purified

water (18 MQ at 25 °C), which was made of using Direct Q
3UV Millipore (Molsheim, France)).

Standard samples: Piperidinium 2-((5-(furan-2-
yl)-4-phenyl-4H-1,2 4-triazol-3-yl)thio)acetate (API),
furan-2-carbohydrazide (impurity 1), 2-(furan-2-carbonyl)-
N-phenylhydrazine-1-carbothioamide (impurity 2), 5-(fu-
ran-2-yl)-4-phenyl-2,4-dihydro-3H-1,2,4-triazole-3-thione
(impurity 3).

Chromatography conditions:

—columnwas @4.6 x 30 mm, reverse phase C18, 1.8 um;

— column temperature was 40 °C;

- mobile phase A was H,0/0.1 % HCOOH;

— mobile phase B was CH,CN/0.1 % HCOOH,;

— mobile phase flow rate was 400 pL/min;

— isocratic elution was mobile phase A/mobile phase
B (70:30);

— sample volume was 2 pL;

—diode-array detector (A = 276 nm (API), 256 nm (impu-
rity 1), 258 nm (impurity 2), 258 nm (impurity 3));

Preparation of the mobile phase A. 1.00 mL methanoate
acid was diluted to 1000.0 mL with water.

Preparation of the mobile phase B. 1.00 mL methanoate
acid was diluted to 1000.0 mL with acetonitrile.

Preparation of the reference solution. 100 mg (accurate
weight) of piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazol-3-yl)thio)acetate (standard sample) was dissolved in
the water and was diluted to 100.0 mL with water. It was
mixed.

Preparation of the test solution. 10.00 mL of the solution
sample to be examined was diluted to 100.0 mL.

Preparation of the solution for the chromatographic
system suitability. 5 mg of each impurity standard sample
was dissolved in the solvent mixture (water/acetonitrile was
70:30) and was diluted to 100.0 mL with the solvent mixture.
It was mixed (solution IA). 50 mg of standard sample of API
was dissolved in the solvent mixture (water/acetonitrile was
70:30). 1.00 mL of solution IA was added and it was diluted to
100.0 mL with the solvent mixture. It was mixed (solution IB).

ASSAY. Liquid chromatography conditions were des-
cribed above. Reference solution was injected n times. RSD
was calculated by API peak. Injection was stopped when
RSD<RSD, , for content bias 5 % (requirements of Ph. Eur.
2.2.46 and Ph. Ukr. 2.2.29 to RSD % __, supplement 2 [3]).

max’
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The solution of standard sample and test solution were
injected alternately set number of times (n). The results
were used in following calculations average. The percentage
content of piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2 4-
triazol-3-yl)thio)acetate was calculated from the declared
content of chemical reference substance. The retention time
of API peak was about 2.7 minutes.

Preparation of the APl model solutions for method
validation. 1 % solution of APl was prepared (isotonic by
addition 0.55 g of sodium chloride to 100 mL).

8.00, 8.50, 9.00, 9.50, 10.00, 10.50, 11.00, 11.50, 12.00
mL of it solution were diluted to 100.0 mL.

Results and discussion

Substantiation method conditions

Hydrazide, carbothioamide and thion are possible
impurities which are intermediates in the API synthesis [4].

Optimization of the acetonitrile concentration in the mo-
bile phase

Previously stationary and mobile phase have been se-
lected. Chromatographic behavior of 1,2,4-triazoles deriva-
tives and intermediates in their synthesis was studied [5-7].

These patterns were used for graph construction of
the capacity factor from the acetonitrile concentration de-
pendence in the mobile phase for potential impurities and
API on diode-array detector wavelength 254 nm (Fig. 1).

On the chart we can see that the maximum difference
between the lines is about 30 % with the minimal capacity
factor, i. e. the minimal retention time and minimal analysis
time. Resolution (R ) can be used to characterize the quality
of separation. Experimental determination and calculation of
the resolution (R ) were conducted according to the Ph. Eur.
2.2.46 and Ph. Ukr. 2.2.29 using the OpenLAB CDS Software
[8,9]. R, 2 4.1 (between API peak and compound peak (3))
and R 22.7 (between compound (4) and APl peaks (1)). The
separation between API peak (1) and carbothioamide (3),
API peak (1) and thion (4) peaks are satisfactory, because
conforming Ph. Ukr. 2.2.29 (have to be = 1) [8].

A chromatogram of reference solution (a solution of a
standard sample substance piperidinium 2-((5-(furan-2-yl)-4-
phenyl-4H-1,2 4-triazol-3-yl)thio)acetate) is shown in Fig. 2.

The selecting of analytical wavelength for quantification
of the APl was based on the UV spectrum study (Fig. 3). The
absorption spectrum was measured in the cell of diode-array
detector with substance elution by 30 % acetonitrile contain-
ing 0.1 % methanoate acid.

API peak purity was verified by mass spectrometric
detector (Fig. 4). Peak purity report according to the mass
spectrometric detector presented that: “The analysis found
only one component, indicating a pure peak. Component 1:
Peak at Scan 290.1. Top ions are 302, 303"

The method uncertainty prediction. Calculation of un-
certainty the solution standard sample (reference solution)
preparation:

— weighing standard sample of API: (0.1 mg/100 mg)
x100=0.1%;

— dilution of the solution in a volumetric flask 100.0 mL:
0.12 %.

Calculation of uncertainty of the test solution preparation:

— measuring of the volume of 1 % test solution of API
10.00 mL: 0.5 %;

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

Problems of pharmacy

k 254 nm
60
50
40 == imp 1
30 —4— imp 2
imp 3
20 =¥~ API
10
0 — Wi —3K
0 20 40 60 80 100
-10
% CH,CN

120

Fig.1. Dependence of the capacity (k) from the concentration of acetonitrile in the mobile phase.
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Fig. 2. A chromatogram of API reference solution 276 nm.
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Fig. 3. The absorption spectrum of API.

— dilution of the solution in a volumetric flask 100.0 mL:
0.12 %.

Ay, =\0.17+0.127+ 0.5 +0.12% =
=\0.01+0.0144 + 0.25 + 0.0144 = 0.537 %

According to the Ph. Ukr. (supplement 1 and 2) un-
certainty of sample preparation should be insignificant
compared with a maximum uncertainty analysis techniques,
i.e. A, <0324, =032x%032x5=0.521 % [3, 10].
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Fig. 4. API peak purity by mass spectrometric detector.
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Fig. 5. Linear dependence of the API peak area from concentration
in the normalized coordinates.

Table 1. Metrological characteristics of linear dependence
for the quantitative determination method of API
in 1 % injection solution Y =bX + a

Parameter  Value Criteria of acceptability Conclusion
(B=5%,9=9)

b 0.9886 - -

s, 0.01891 - -

a 0.8398 <26 complied
s, 1.803 - -

RSD, 0.6926 <0.84 complied
R, 0.9987 20.9981 complied

Table 2. The results of precision and accuracy estimation of the API quantitative determination method in the 1 % injection solution

Model solution  Volume 1 % API model Spiked APl weight Spiked in % Mean peak area, S  Found in % to peak area Y;
solution, mL in injected solution, to concentration (S,,=13329) ' of reference solution, Z= 7 * 100 %
(c,=0.10606 g/100 mL) g/mL of reference solution, X, Y !

1 8 0.0008 75.66 9999.4 75.02 99.15

2 8.5 0.00085 80.39 10808.2 81.09 100.86

3 9 0.0009 85.12 11418.6 85.67 100.64

4 9.5 0.00095 89.85 11908.3 89.34 99.43

5 10 0.001 94.58 12469.8 93.55 98.91

6 10.5 0.00105 99.31 13254 99.44 100.13

7 1" 0.0011 104.04 13797.7 103.52 99.5

8 1.5 0.00115 108.77 14352.1 107.67 98.99

9 12 0.0012 113.56 15162.4 113.75 100.2

Mean, Z, % 99.76

The relative standard deviation, RSD,, % 0.7261

The relative confidence interval, A4, = RSD, x t (95 %; n— 1) = RSD, x 1.8595 1.350

The criterion of acceptability for convergence results: A, < 0.32x5.00 = 1.6 complied

Systematic error, 6 = [100 — E| 0.2382

The criteria of insignificance of systematic error:

1)6<A,/3=135/3=045
2)6<0.32x5=1.6

complied complied

The overall conclusion of the method

correct

Table 3. Results of chromatography system suitability test for RSD

Injection S, Mean value S RSD % RSD %,
1 13480.8 - - -

2 13488.6 13484.7 0.04090 0.25

3 13477.7 13482.4 0.04166 0.67

4 13478.9 13481.5 0.03636 0.96

5 134725 13479.7 0.03636 1.19

830 ISSN 2306-4145 http://zmj.zsmu.edu.ua

Thus, the predicted value Ay, did not meet Ph. Ukr.
(0.537 % > 0.51 %). Therefore final analytical operation
should be treated more stringent requirements.

4,=032xB=032x5=16%,

AAs = AZSP + A2

FAO’

Do =02, A2 =167~ 0537 =2.65-0.288=1.54 %
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Table 4. The results of the quantitative determination API in the 1 % injection solution

Sample Sample volume (weight), mL  Peak area Peak area average Found APl in % Metrological characteristics,
(gram) n-1=5P=0.95
1 10.00 12319.7 12305.3 0.9678 X =09733
$=0.01343
12290.
9.9 Sr=1.380
2 10.00 12258.8 12232.7 0.9621 AX =0.01409
12206.6 €=1448%
3 10.00 13544.9 13572.5 0.9669
13600.2
4 10.00 12273.3 12284.6 0.9662
12296
5 10.00 124141 12429.1 0.9785
12444
6 10.00 12724.3 12693.5 0.9984
12662.6
Reference solution 0.1061 13484.7
Validation characteristics of a method Conclusions

Validation of the method was performed according to
the requirements of Ph. Ukr. in the standard method version
by the standardized procedure [3,10,11]. API content bias of
1 % injection solution is 5 %.

Linearity. Linear dependence graph in normalized co-
ordinates, an equation of calibration graph and R?value is
presented at the Fig. 5. Metrological characteristics of linear
dependence for the method application range 80-120 % for
nominal API content is presented in the Table 1. Method is
linear at entire range and meets Ph. Ukr. [3,10].

Specificity. Peak APl completely separated from impurities
peaks 1,2, 3. Resolutionis R 24.1 (between APl and impurity
2 peaks) and R, 22.7 (between impurity 3 and API peaks).

Precision and accuracy. Results of the precision and
accuracy estimation of the APl quantitative determination
method are presented in the Table 2. The results show that
the method meets the requirements of Ph. Ukr. to precision
and accuracy [3,10].

Applying the developed method to quantify API in
the 1 % injection solution

10.00 mL of test solution into 6 flasks was poured. It
was diluted to 100.0 mL.

Reference solution was injected n times for determina-
tion of RSD. A number of the repeat injections ware deter-
mined according to the requirements for Ph. Eur. 2.2.46 and
Ph. Ukr. 2.2.29 to RSD %.

Each solution measured by pipet obtained from 6 sam-
ples was injected.

An analysis of prepared solutions for content of piperi-
dinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)thio)
acetate was conducted.

Reference solution injection was done 5 times. Results
are shown in Table 3. The resulting value did not exceed
RSD requiments Ph. Ukr. 2.2.29 to RSD % . with all
values of n, starting with n = 2. So it was enough 2 times
alternate injectons reference solution and test solution for
each solution sample [3].

The results of API determination in the real solutions
(Table 4) was reprodusible. The method may be usable to
determine APl in the samples of 1% solution for injection in
their manufacture and storage.
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1. The chromatography separation conditions of impu-
rities and Piperidinium 2-((5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazol-3-yl)thio)acetate were studied.

2. The method of determination of Piperidinium 2-((5-(fu-
ran-2-yl)-4-phenyl-4H-1,2,4-triazol-3-yl)thio)acetate in 1 %
solution for injection was elaborated.

3. The results of the method validation show that it is
specific and meet the requirements of linearity, precision
and accuracy.

4. The results of API content determination in real sam-
ples of solutions for injection indicate that the method can
be proposed for quality control of 1 % solutions for injection.
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