ISSN 2308-8303 (Print) Zurnal organic¢noi ta farmacevti¢noi himii. — 2018. — Vol. 16, Iss. 4 (64) ISSN 2518-1548 (Online)

UDC 615.283:543.544.5:543.054 https://doi.org/10.24959/ophc;j.18.954

O. V. Shovkova, L. Yu. Klimenko, Z. V. Shovkova, M. O. Savchenko

National University of Pharmacy
53, Pushkinska str., Kharkiv, 61002, Ukraine. E-mail: lina_klimenko@nuph.edu.ua

Development and validation of GLC/FID- and GLC/MS-
procedures of secnidazole determination by the methods
of additions

Gas-liquid chromatography is widely used in the process of forensic toxicological examinations, but data
about application of GLC with flame-ionization and mass-spectrometry detection for secnidazole determination
in analytical toxicology are absent.

Aim. To develop GLC/FID- and GLC/MS-procedures for the quantitative determination of secnidazole and
carry out step-by-step validation of the procedures developed in the variant of the method of additions.

Results and discussion. The chromatographic conditions has been chosen for secnidazole determination
by the method of GLC in two variants of performance with flame-ionization and mass-spectrometry detection
with the temperature program changing during the analysis from 70 °C to 250 °C or 320 °C. Retention times for
secnidazole are 8.97 min and 11.74 min. To prove the possibility of application of the procedures proposed in
further analysis their validation has been carried out in the variant of the method of additions. Such validation
parameters as in-process stability, linearity, accuracy and precision have been estimated by model solutions.

Experimental part. The GLC/FID-analysis: HP 6890 Hewlett Packard; HP-1 @0.32 mm x 30 m, 0.25 ym;
thermostat — 70 °C (3 min), 40 °C/min to 180 °C (2 min), 40 °C/min to 250 °C (3 min); injector — 280 °C; detector
— 280 °C; volume rate of a carrier gas (helium) — 1.5 ml/min; split mode — 1 : 2. The GLC/MS-analysis: Agilent
6890N/5973N/7683; HP-5MS @0.25 mm x 30 m, 0.25 pm; DB-17MS @0.25 mm x 30 m, 0.15 pym; columns are
connected sequentially through Deans switch; thermostat — 70 °C (2 min), 45 °C/min. to 210 °C, 6 °C/min to
320 °C (12.56 min); transfer line — 280 °C; ion source — 230 °C; quadrupole — 150 °C; electron impact — 70eV;
40-750 m/z; injector — 250 °C; splitless mode; inlet carrier gas (helium) pressure: 1st column — 26.06 psi, 2nd
column — 19.30 psi.

Conclusions. New procedures for the quantitative determination of secnidazole by the method of GLC/FID
and GLC/MS have been developed. Their validation has been carried out, and acceptability for application has
been shown.

Key words: secnidazole; gas-liquid chromatography; validation

O. B. LLoBkoBa, J1. 0. KnumeHko, 3. B. LLloBkoBa, M. O. CaByeHko

Po3pobka Ta Banigauia MPX/MIO- Ta TPX/MC-meToauK BU3HAY€HHA CEKHiga3ony MeToaoM
pobaBok

[a30-piaMHHa xpomaTorpadisi LUIMPOKO BUKOPUCTOBYETLCS B CY4OBO-TOKCUMKOMOTNYHMX OOCNIMKEHHNAX, ane
OaHi npo 3actocyBaHHs TPX 3 nonym’ siHO-iOHI3aUiiHUM i Mac-CNEKTPOMETPUYHUM OETEKTYBAHHAM 4115 BU3HA-
YEHHs CEKHIAa3ony B aHaniTUYHIM TOKCMKONOTiT BiACYTHI.

Merta. Po3po6utu MPX/MIO- i TPX/MC-MeToAMKM KinbKICHOTO BU3HAYEHHS CEeKHiZa3ony Ta NpoBecTu noetan-
Hy Banigauito po3pobneHnx METOAMK Y BapiaHTi meTody A00aBoK.

Pe3synkTaTtu Ta ix o6roBopeHHsi. XpomatorpadiuHi yMoBun 6ynu nigibpaHi 4nsi BUSHaYEHHS CeKHigasony me-
TogoMm NPX 'y ABOX BapiaHTax BUKOHaHHS 3 BUKOPUCTaHHSAM NOyM siHO-iOHI3aLinHOrO i Mac-CneKTpoMeTpUYHOro
[EeTeKTyBaHHS 3 NPOrpaMoBaHOoI 3MiHOK Temnepatypu npu aHanisi Big 70 °C go 250 °C abo 320 °C. Yac yTpu-
MYyBaHHS 115 CekHigasony ctaHoBuTb 8,97 xB i 11,74 xB. [1ns [oKady MOXMIMBOCTI 3aCTOCYBaHHS NPONOHOBAHUX
MEeTOAMK Yy nodanbLloMy aHanisi 6yno npoBeadeHo ixX Banigauito y BapiaHTi metogy gobasok. Taki BanigauinHi
napameTpu, K CTabinbHICTb, MiHIAHICTb, NPaBUIBHICTL | NPEeLU3iiHICTL Bynn OLiHEHI 3@ JONOMOrO MOAENbHUX
PO34MHIB.

EkcnepumeHTanbHa YactuHa. PX/T10-aHani3: HP 6890 Hewlett Packard; HP-1 @0,32 mm x 30 m, 0,25 MKMm;
TepmocTtat — 70 °C (3 xB), 40 °C/xB go 180 °C (2 xB), 40°C/xB o 250 °C (3 xB); itxxekTop — 280 °C; netekrop —
280 °C; o6’eMHa WBMAKICTb rasy-Hocis (renito) — 1,5 Mn/xs; po3aineHHs notoky — 1 : 2. FTPX/MC-aHanis: Agilent
6890N/5973N/7683; HP-5MC @0,25 mm x 30 M, 0,25 mkm; DB-17MS @0,25 mm x 30 M, 0,15 MKM; KONOHKK Mia-
KntoyeHi nocnigoBHO Yepes nepemukad fiva; Tepmoctart — 70 °C (2 xB), 45 °C/xB go 210 °C, 6 °C/xB go 320 °C
(12,56 xB); iHTepdeiric mac-cnekTpomeTpa — 280 °C; mxepeno ioHiB — 230 °C; kBagpynornb — 150 °C; enekTpoHHUiA
yaap — 70 eB; 40-750 m/z; imxekTop — 250 °C; 6e3 po3fineHHst NoTOKy; TUCK ra3dy-Hocis (renito) Ha Bxogi: 1-a
KOnoHka — 26,06 psi, 2-a konoHka — 19,30 psi.

BucHoBkK. Po3po6reHi HOBi METOAMKN KiNbKICHOrO BM3Ha4YeHHs1 cekHiaasony metogamu MPX/MIL i FPX/MC.
[MpoBeaeHo ix BanigaLito i NoKazaHO NPUNHATHICTb AN 3aCTOCYBaHHS.

Knrouoei croea: cekHigason; raso-pianHHa xpomaTtorpadiq; Banigauis
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Paspa6oTtka n Banugauua DKX/MUALO- n NKX/MC-meToauk onpeaeneHus cekHugasona me-

ToAoM JobaBok

[a30-kmaKocTHast XxpomaTorpadusi LUIMPOKO UCMONb3YETCst B CYAeOHO-TOKCUKONOTMYECKMX UCCIENOBaHUSIX, HO
[aHHbIE O €€ NPUMEHEHNN C NaMEHHO-NOHN3ALMOHHOM 1 MACC-CNEKTPOMETPUYECKON AeTeKunen ans onpe-
JeneHuns cekHuaasona B aHanmMTUYecKon TOKCUKOMNOrMM OTCYTCTBYIOT.

Lenb. Paspabotate MKX/MNO- n MKX/MC-meToankn KONMYeCcTBEHHOTO onpeaeneHns cekHuaasona u npo-
BECTM NO3TanHyo Banuaaumio pa3paboTaHHbIX METOAMK B BapuaHTe MeToAda 06aBoK.

PesynbraTtbhl. XpomaTorpadumyeckue ycnosusi Obiny nogobpaHbl AN onpeneneHns ceHnaasona MeToaom
[PKX B ABYX BapnaHTax UCMOSTHEHWUS C UCTIONb30BaHMEM NITAMEHHO-MOHN3ALMOHHOM 1 MaCC-CMEKTPOMETPUYECKON
JeTekunmn ¢ nporpammupyemMbiM M3MeHeHneM Temnepatypbl npu aHanunse ot 70 °C go 250 °C unu 320 °C.
Bpewms yoepxuBaHusa ons cekHugasona cocrasnset 8,97 MuH 1 11,74 muH. [1na gokasatensctBa BO3MOXHOCTHU
npyMeHeHus npeanaraeMbliX METOAMK B AanbHelleM aHanu3e Gbina npoBegeHa MX Banugauus B BapuaHTe
mMetoga AobaBok. Takne BanMaalUMOHHbIE MapameTpbl, Kak CTabunbHOCTb, IMHEMHOCTb, MPaBUSIbHOCTb U Npe-
LIM3NOHHOCTb ObINM OLEHEHbI C MOMOLLBI MOAENbHBIX PAaCTBOPOB.

AKcnepuMeHTanbHas YacTb. DKX/MWO-aHanm3: HP 6890 Hewlett Packard; HP-1 @0,32 mm x 30 M, 0,25 MKMm;
TepmocTtat — 70 °C (3 muH), 40 °C/muH go 180 °C (2 muH), 40 °C/muH go 250 °C (3 muR); nHxektop — 280 °C;
netektop — 280 °C; o6bemHasi CKOpoCTb ra3a-HocuTens (renus) — 1,5 mn/MuH; pasgeneHue notoka — 1 : 2. KX/
MC-ananus: Agilent 6890N/5973N/7683; HP-5MC @0,25 mm x 30 m, 0,25 mkm; DB-17MS @0,25 mm x 30 M, 0,15 MKwMm;
KOIOHKW MOAKIMOYeHbl nocneaoBaTtenbHo Yepes nepeknoydatens AuHa; tepmocTat — 70 °C (2 mMuH), 45 °C/MuH
0o 210 °C, 6 °C/muH pgo 320 °C (12,56 muH); uHTepderic Macc-cnektpometpa — 280 °C; nctouHuk noHos — 230 °C;
kBagpynonb — 150 °C; anekTpoHHbI yaap — 70 aB; 40-750 m/z; unxektop — 250 °C; 6e3 pasgeneHus notoka;
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JaBreHune rasza-Hocutens (renus) Ha Bxoge: 1-s konoHka — 26,06 psi, 2-a konoHka — 19,30 psi.

BbiBoabIl. PazpaboTaHbl HOBblE METOAMKM KONMHYECTBEHHOIO OnpeaeneHus cekHnaasona metogamu MHKX/MNL
n MKX/MC. MNpoBeaeHa nx Banugauns 1 nokasaHa NnpuemMnemMocTb Ans NpUMeHeHus1.

Knrovyeenle cnoea: cekHMaason; ra3o-xnMaKkocTHas xpomartorpadus; Banuaaums

Gas-liquid chromatography (GLC) with different
types of detection is widely used in the process of
forensic toxicological examinations for screening and
confirming investigations - with the purpose of de-
tection, identification and determination of analytes [1, 2].
The method is applied in the analysis of 5-nitroimida-
zole derivatives [3-5], but data about application of
GLC with flame-ionization (FID) and mass-spectro-
metry (MS) detection for secnidazole determination
in analytical toxicology are absent.

Secnidazole is one of 5-nitroimidazole derivatives,
which is characterized by a prolonged serum half-li-
fe [6, 7] and widely used for treatment of protozoal
diseases [8, 9]. Secnidazole is 1-(2-methyl-5-nitroimi-
dazol-1-yl)propan-2-ol and has the structural formu-
la as shown on Fig. 1.

The aim of our paper was to develop GLC/FID-
and GLC/MS-procedures for the quantitative deter-
mination of secnidazole and carry out step-by-step
validation of the procedures developed in the vari-
ant of the method of additions [10, 11] in order to
confirm their acceptability for further application in
analytical toxicology.

N

OH

Fig. 1. The chemical structure of secnidazole

Results and discussion

Since secnidazole was readily soluble and stable
in aqueous solutions, distilled water was proposed by
us for preparation of the reference and model solu-
tions in developing GLC/FID- and GLC/MS-procedu-
res for the quantitative determination of secnidazole.

Previously, the chromatographic conditions were
chosen for secnidazole determination by the method
of gas-liquid chromatography in two variants of per-
formance with flame-ionization and mass-spectro-
metry detection with the temperature program chan-
ging during the analysis from 70 °C to 250 °C or 320 °C,
respectively. The typical chromatograms of secnida-
zole are presented in Fig. 2 and 3.

The mass-spectrum of secnidazole obtained under
the GLC/MS-conditions proposed is presented in Fig. 4.

To prove the possibility of application of the pro-
cedures proposed in further analysis their validation
was in the variant of the method of additions [10, 11].

Such validation parameters as in-process stability,
linearity/calibration model, accuracy and precision
(repeatability) were estimated by model solutions.

The validation provides application of the norma-
lized coordinates:

S

st st

C.
X, = ~--100%; Y, = 100 %, (1)

i~ C
were: i. e. transition from the equation S;= b, " C, + a, to
the equation Y, = b, * X, + a,, it allows to calculate the va-
lidation characteristics, which do not depend on the ana-
lyte and features of the method of analysis [12, 13].
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Fig. 2. The typical chromatogram of secnidazole under the proposed GLC/FID-conditions

The secnidazole concentration in the model so-
lution for the point of 100 % in the normalized coor-
dinates Cjuy was chosen as the concentration pro-
vided the “signal/noise” ratio at the level of 40 [10].

For normalization of the experimental data ob-
tained the reference solution with the analyte con-
centration of Co . = C{go'y, was used.

The analytical range D of the method application
was 25-175 %; the number of concentration levels g
equaled 7 in constant increments of 25 %.

Acceptability criteria for validation parameters we-
re formed on the basis of systematic application of
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the “insignificance concept” [12, 13] and proceeding
from the value of the extreme uncertainty A,, which
equaled 20 % for the method in analytical toxicology
[1, 14].

Acceptability criteria for validation parameters
were calculated proceeding from the assumption that
uncertainty of the analyte quantification in model so-
lutions A"2* was insignificant as compared with the to-
tal uncertainty A,

maxA’* =0.32-maxA ,, = 0.32-20.00 %= 6.40 %; @
model

max§™* = 0.32-maxA"" = 0.32-6.40 % = 2.05 %.

D
[Time—> 8.00 9.00

Fig. 3. The typical chromatogram of secnidazole under the proposed GLC/MS-conditions
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Fig. 4. The mass-spectrum of secnidazole

Validation results. In-process stability of secnida-
zole in the model solution was verified by chromato-
graphing the reference solution immediately and in
1,12, 24 and 48 hours after its preparation, and the sys-
tematic error gmo%!swbiliy ywas calculated and assessed
(Tab. 1). In-process stability of secnidazole in model

RSD(’)"""EI, as well as the absolute term a™? were cal-
culated and assessed (Tab. 2).

To estimate precision and accuracy the model so-
lutions 8.1-13.1 and 8.2-13.2 were analyzed within
1 run, concentrations of the model solutions 8.1-13.1
were recalculated:

solutions satisfied the acceptability criteria for all pe- cmodel 1 (¢ model M
riods of time. X;';"de’zcr;‘jiel—"“’ -100 %; X/[ode M ==L 100 %;
To determine linearity/calibration model the mo- reference " “m.f » reference 3)
del solutions 1-7 were analyzed within 1 run, the cor- X model WA _ y mode sreder _
relation coefficient R, the rest standard deviation be o gmodelMA _ g model MA
Table 1
The results of in-process stability verification for secnidazole in model solutions
Values
Parameter
oh | 1h | 12nh [ 24h [ 36h 48 h
GLC/FID
Smodelstabilty 346 344 346 347 344 341
S (;nodelsrability _ S rmodelsrabi/iry _ 2 0 1 D) 5
delstabil - 0.58 0.00 0.29 0.58 1.45
gmodel stability < 205 %
satisfied satisfied satisfied satisfied satisfied
GLC/MS
Gmodelstability 147270 148145 148747 147869 147235 148102
S(r)nodelsrability _ Stmodelsrabi/iry _ 875 1477 599 35 832
delstabil - 0.59 1.00 0.41 0.02 0.56
gmodel stability < 205 %
satisfied satisfied satisfied satisfied satisfied
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Table 2

The results of linearity verification of secnidazole determination procedures by the method of gas-liquid
chromatography in the variant of the method of additions

Parameter Values Acceptability
GLC/FID GLC/MS criterion
podel 1.020 0.998 -
sy 0.014 0.012 -
amodl ~2.353 1622 <273%
smodl 1514 1.369 qmodl < 2,015 - S™°%
RSD 1.792 1.620 <3.18%
R 0.9996 0.9996 >0.9983

The values “found/given” RRI_’”""E’ " 94 were cal-
culated and used to determine the confidence interval

Amodel MA an d th e Systemati C error O.model MA’ respectively:

RR
model MA
X I, calc
model MA
X i, fact

model MA _
RR! =

-100 %;

AT = (95 9%; n—1)- RSDR* M < max AT = 6.40%; (4)
SmodelMA: ‘100 _ﬁﬁmodeIMA‘ <max 6madel =2.05 %.

The values of the confidence interval and the sys-
tematic error were compared with the corresponding
acceptability criteria.

The results obtained within one analytical run are
presented in Tab. 3-4.

The total results of validation allow making the con-
clusion about acceptable linearity, accuracy and pre-

cision of GLC/FID- and GLC/MS-procedures for the quan-
titative determination of secnidazole in the variant
of the method of additions. It gives us the possibility
to recommend this procedure for further application
in analytical toxicology with the purpose of develop-
ment of methods of biological liquids analysis for
the quantitative determination of secnidazole.

Experimental part

Secnidazole was of pharmacopoeial purity.
Instrumentation and chromatographic condi-
tions. The GLC/FID-analysis conditions were as follows:
e device - HP 6890 Hewlett Packard;
e column-HP-1@0.32 mm x 30 m, 0.25 um, 100 %
dimethylpolysiloxane;

Table 3

The results of accuracy and precision verification of GLC/FID-procedure for secnidazole determination
in the variant of the method of additions

Factual concentration Calculated
of secnidazole in the model Peak area concentration of
solution (C,:g:,ice = 8 pg/mL) secni(cjjalzolcle |tn the RR,.'"”dEIMA , %
CimodeIMA, pg/mL X:;Z?fIMA, % 5 imodeIMA S inlo:deIMA mOXE:‘I’:S/EAt’:)/(:on
2 25 84 345 24.14 96.55
2 25 88 347 25.48 101.93
4 50 174 436 49.81 99.62
6 75 254 518 72.16 96.21
8 100 351 615 99.72 99.72
8 100 348 609 100.00 100.00
RRmodel MA op, 99.00
gmodelMA 9% = | 100 — mmodeIMA| 1.00
omo%IMA < maxo™% = 2,05 % satisfied
RSDZ?odeIMA % 220
AT = (95 %; n—1)-RSD ™ 4.44
AT < max A =6.40% | satisfied
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Table 4

The results of accuracy and precision verification of GLC/MS-procedure for secnidazole determination
in the variant of the method of additions

Factual concentration of Calculated
secnidazole in the model Peak area concentration of
solution (C 7°" = 8 pg/mL) secnidazoleinthe | RR™*™ 94
C/ ", ugimL [ X7 | s 51 e
2 25 37965 149587 25.51 102.04
2 25 38654 152326 25.50 102.01
4 50 74458 184457 50.77 101.53
6 75 112365 225478 74.50 99.34
8 100 147789 258458 100.16 100.16
8 100 148754 263256 97.44 97.44
RRmode!MA 04, 100.42
omodeIMA’ % = |1 00 - mmodeIMAl 0.42
oModelMA < maxo™de = 2,05 % satisfied
RSD;r;odeIMA % 1.82
A% — £(95 %; n —1)-RSD ™ 3.67
AT < max AT =6.40% | satisfied

e temperature of the column thermostat - 70 °C
(3 min), increasing the temperature with the rate
of 40 °C/min to 180 °C (keeping for 2 min), increa-
sing the temperature with the rate of 40 °C/min
to 250 °C (keeping for 3 min);

e injector temperature - 280 °C;

e detector - flame-ionization;

e detector temperature - 280 °C;

e volume rate of a carrier gas (helium) - 1.5 ml/min;

e splitmode-1:2;

e the volume of injection - 2 pL.

The GLC/MS-analysis conditions were as follows:

e device - Agilent 6890N Gas Chromatograph;

e columns - 1) HP-5MS ¢0.25 mm x 30 m, 0.25 pm,
5 % diphenyllpolysiloxan/95 % dimethylpolysi-
loxan; 2) DB-17MS @0.25 mm x 30 m, 0.15 pm,
5 % diphenyllpolysiloxan/50 % dimethylpolysi-
loxan; columns were connected sequentially through
Deans switch;

e temperature of the column thermostat — 70 °C
(2 min), increasing the temperature with the rate
of 45 °C/min to 210 °C, increasing the tempera-

Reference solution

V1 =4.00 mL
Vmf=50.0 mL
distilled water

Stock solution 1

ms = 50.0 mg
Vm.r= 500.0 mL
distilled water

modeif
C -

reference ™

100 pg/mL

8 pg/mL

Stock solution 2
mg = 50.0 mg
Vm.r= 500.0 mL

distilled water

J

100 pg/mL

ture with the rate of 6 °C/min to 320 °C (keeping
for 12.56 min);
e detector - mass spectrometer Agilent 5973N MSD
with a turbo pump;
e transfer line temperature - 280 °C; ion source tem-
perature - 230 °C; quadrupole temperature - 150 °C;
e ionization mode - electron impact; electron ener-
gy - 70eV;
e scanning range - 40-750 m/z; threshold - 110;
e injector - Agilent 7683 Injector/Autosampler;
e injector temperature - 250 °C;
e splitless mode;
e inletcarrier gas (helium) pressure: 1st column -
26.06 psi, 2nd column - 19.30 psi;
e the volume of injection - 1 pL.
Weighing was carried out using a digital analyti-
cal balance AN100 (AXIS, Ukraine) with d = 0.0001 g.
The glassware satisfied SO 648:2008 “Laboratory
glassware - Single-volume pipettes”, ISO 1042:1998
“Laboratory glassware - One-mark volumetric flasks”,
ISO 4788:2005 “Laboratory glassware - Graduated
measuring cylinders”, ISO 385:2005 “Laboratory glas-

Model solutions 1-7

V2= 1.00; 2.00; 3.00; 4.00; 5.00; 6.00; 7.00 mL
Vms=50.0 mL
distilled water

l

= 2;4;6;8;10; 12; 14 pg/mL

modef
i

Cc

Scheme 1. The preparation procedure of reference and model solutions of secnidazole for the “linearity/calibration model” study
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Stock solution 3

ms=50.0 mg
Vm.f=500.0 mL
distilled water

l

100 pg/mL

Model solutions 1-6

V3= 5.00; 5.00; 10.00; 15.00; 20.00; 20.00 mL
Vmf=50.0 mL
distilled water

10; 10; 20; 30; 40; 40 pg/mL Cad

Addition 1
ms=75.0mg
Vmf= 100.0 mL
distilled water

mode}

!
= 300 pg/mL

v

Model! solutions 1.1-6.1
Vp=10.00 mL; Vmr=50.0 mL

distilled water

l
model MA _

C; = 2;2,4;6;8;8 pg/mL

Scheme 2. The preparation procedure of model solutions of secnidazole

for the accuracy and precision study

sware - Burettes” and calibrated according to 1SO
4787:2010 “Laboratory glassware - Volumetric instru-
ments — Methods for testing of capacity and for use”
and “Guidelines for calibration in analytical chemistry”
[15] was used throughout this study.

Reference and model solutions (Scheme 1 and 2).
The stock solutions 1, 2 and 3 (100 pg/mL) were pre-
pared by dissolving 50.0 mg of secnidazole in distil-
led water, and the solutions were diluted to 500.0 mL
with the same solvent. The reference solution (8 pg/mL)
was prepared by diluting 4.00 mL of the stock solu-
tion 1 to 50.0 mL with distilled water. The stock so-
lution 2 was diluted with distilled water to prepare
the model solutions 1-7 with the concentrations of
2;4; 6; 8; 10; 12 and 14 pg/mL, respectively.

The addition solution 1 (300 pg/mL) was prepa
red by dissolving 60.0 mg of secnidazole in distilled
water, and the solution was diluted to 200.0 mL with
the same solvent. The stock solution 3 was diluted
with distilled water to prepare the model solutions
8 - 13 with the concentrations of 10; 10; 20; 30; 40;
40 pg/ml, respectively. The model solutions 8.1-13.1
were prepared by diluting 10.00 mL of the model so-
lution 8 - 13 to 50.0 mL with distilled water. To pre-
pare the model solutions 8.2-13.2 10.00 mL of the mo-
del solutions 8-13 were mixed with 1.00 mL of the ad-
dition solution 1 and diluted to 50.0 mL with the solvent.

When carrying out experiments each solution (ex-
cept the in-process stability study) was chromatogra-

References

v A4
Model solutions 1.2-6.2
Vp= 10.00 mL; Vms=50.0 mL

modef

Vag  =1.00mL; distilled water

l

modelMA _ 8, 8;10; 12; 14; 14 pg/mL

i+ad

Cc

phed 3 times or more, as required, following the re-
quirements to repeatability of peak areas S for replicate
injections offered by us [10] - the relative standard de-
viation of the mean RSD,,, calculated towards the nomi-
nal value of the peak area §,,,, should not exceed:

N
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where: S,,,, - is the mean peak area obtained when
analyzing the model solution 1. The mean values were

used in further calculations.
Conclusions

New procedures for the quantitative determina-
tion of secnidazole by the method of GLC/FID and
GLC/MS have been developed. Their validation by such
parameters as stability, linearity, accuracy and pre-
cision in the variants of the method of additions has
been carried out, and acceptability for application has
been shown.
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