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Abstract
Secnidazole is one of the antiprotozoal medicines from the group of 5-nitroimidazoles, which is characterized by a prolonged
serum half-life. For secnidazole determination the method of HPLC is widely used, but secnidazole is applied in high concen-
tration and less sensitive methods of analysis such as spectrophotometry may be useful for its quantification. The aim is to de-
velop a number of UV-spectrophotometric procedures of secnidazole quantification and carry out step-by-step validation of
the developed procedures. UV-spectra of secnidazole in 0.1 M hydrochloric acid solution (A), 96% ethanol (B), 0.1 M potassium
hydroxide solution in methanol (C), 0.1 M sodium hydroxide solution (D) have been investigated and it has been set that when in-
creasing the pH value step-by-step shift of substance maximum absorption to the right is observed (277 nm — 310 nm — 314 nm
— 319 nm). The procedures of secnidazole quantitative determination by the method of UV-spectrophotometry have been devel-
oped using the mentioned solvents and wavelengths respectively. Their validation by such parameters as stability, linearity, accu-
racy and precision in the variants of the method of calibration curve and method of standard has been carried out. The proce-
dures A, B and D of secnidazole quantitative determination are acceptable for application. The best linearity, accuracy and re-

peatability have been fixed for the procedure D in the variant of the method of calibration curve.
Keywords: secnidazole, UV-spectrophotometry, validation, method of calibration curve, method of standard

INTRODUCTION

5-nitroimidazoles are the group of antiprotozoal
medicines widely used for treatment of infectious diseases
caused by Trichomonas, Lamblia, Leishmania, etc. [1 — 8].
The action mechanism of nitroimidazoles consists in bio-
chemical reduction of S-nitrogroup by intracellular
transport proteins of anaerobes and protozoa. Reduced ni-
troimidazoles interact with DNA of microorganism cells
and inhibit synthesis of their nucleic acids that leads to mi-
croorganism death [6,9 — 11].

Secnidazole is one of the medicines from the group
of 5-nitroimidazoles, it is characterized by a prolonged se-
rum half-life [12, 13]. Chemically, secnidazole is 1-(2-
methyl-5-nitroimidazol-1-yl)propan-2-ol and has the struc-
tural formula as shown on Figure 1.

The medicine has a number of side effects manifest-
ed by usual symptoms of acute intoxication (giddiness,
nausea, vomiting), especially when interacting with other
drugs [2, 7, 14]. And the case of taking with alcohol may
be toxic for patient even when therapeutic dose is taken
[14].

For secnidazole determination the method of HPLC
is widely used, it ensures high selectivity and sensitivity of
analysis [15 — 24].

Secnidazole is applied in high concentration; single
oral doseis 1 —2 g [7, 8, 12 — 14, 25 — 27]. Thus, we may
use for determination of the medicine less sensitive meth-
ods of analysis such as spectrophotometry. Sometimes
spectrophotometric methods are used with this purpose, but
only in visible range after preliminary derivatization or
complex formation [17, 28, 29]. But chemical structure of
secnidazole allows to use direct UV-spectrophotometry for
its quantification.

So the purpose of our paper is to develop a number
of UV-spectrophotometric procedures of secnidazole quan-
tification and carry out step-by-step validation of the devel-
oped procedures in the variants of the method of calibration
curve (MCC) and method of standard (MS) to choose the
optimal variant for further application.
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Figure 1. Chemical structure of secnidazole

MATERIALS AND METHODS

Equipment

All spectrophotometric measurements were carried
out using a single beam UV/VIS spectrophotometer
SPEKOL®1500 (Analytik Jena AG, Germany) with wave-
length scanned from 1100 nm to 190 nm. The software was
WinASPECT®Spekol 2.3. The spectral band width was 1
nm. The pair of quartz square cells S90-309Q (UNICO,
USA) with 10 mm pathlength and wavelength range from
200 to 1200 nm was used throughout the whole experiment.

Weighing was carried out using digital analytical
balance AN100 (AXIS, Ukraine) with d = 0.0001 g.

Glassware satisfied ISO 648:2008 «Laboratory
glassware — Single-volume pipettes», ISO 1042:1998 «La-
boratory glassware — One-mark volumetric flasks», ISO
4788:2005 «Laboratory glassware — Graduated measuring
cylinders», ISO 385:2005 «Laboratory glassware — Bu-
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rettes» and calibrated according to ISO 4787:2010 «Labor-
atory glassware — Volumetric instruments — Methods for
testing of capacity and for use» and «Guidelines for cali-
bration in analytical chemistry» [30] was used throughout
this study.

Reagents and chemicals

Secnidazole was of pharmacopoeial purity. Hydro-
chloric acid (=37%, puriss. p.a., ACS reagent, fuming),
methanol (299.8%, puriss. p.a., ACS reagent) were pur-
chased from Sigma-Aldrich Co. LLC (USA). All other rea-
gents (ethanol, sodium hydroxide, potassium hydroxide)
were of analytical grade.

Reference and model solutions (Scheme 1)

The stock solutions 1 and 2 (250 pg/mL) were pre-
pared by dissolving 50.0 mg of secnidazole in the solvent
and the solutions were diluted to 200.0 mL with the same
solvent. The reference solution (20 pg/mL) was prepared
by diluting 4.00 mL of the stock solution 1 to 50.0 mL with
the solvent. The stock solution 2 was diluted with the sol-
vent to prepare the model solutions 1 — 7 having concentra-
tions of 5; 10; 15; 20; 25; 30 and 35 pg/mL respectively.

For all cases the solutions batches A, B, C and D
were prepared using 4 different solvents such as 0.1 M hy-
drochloric acid solution, 96% ethanol, 0.1 M potassium
hydroxide solution in methanol and 0.1 M sodium hydrox-
ide solution respectively.

The absorbance of the model solutions 1 — 7 was
measured 3 times with randomization of cell position. The
respective solvent was used as a compensation solution.

RESULTS AND DISCUSSION
Analytical procedures development
Proceeding from the chemical structure the follow-
ing transformations may be hypothesized for secnidazole
when changing the medium pH:

A
oo [V M B oo [0
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OH” oH™ 0
OH OH OH

Our assumptions have been confirmed by the UV-
spectra of the secnidazole solutions in the different solvents
with the different pH values; the UV-spectra mentioned
above are presented on Figure 2.

Thus, it has been observed step-by-step shift of
secnidazole absorption maximum to the right (277 nm —
310 nm — 314 nm — 319 nm) when increasing the pH
value.

For each absorption maximum and solvent the val-
ues of specific absorbance have been calculated (Figure 2)
for the concentration range of 5 — 35 ug/mL.

Taking into account the obtained data we have de-
veloped four UV-spectrophotometric procedures for secni-
dazole quantitative determination using the respective sol-
vents — 0.1 M hydrochloric acid solution, 96% ethanol, 0.1
M potassium hydroxide solution in methanol, 0.1 M sodi-
um hydroxide solution.

Method validation (Scheme 2)

Validation of the developed procedures has been
carried out in the variants of the method of calibration curve
[31 — 34, 36] and method of standard [35, 36].

Such validation parameters as in process stability,
linearity/calibration model, accuracy and precision (repeat-
ability) have been estimated by model solutions.

Method validation by model solutions according to
the Scheme 2 suggested by us [36] allows to assess the
suitability of the actual analytical procedure for further
work.

The validation provides application of the normal-
ized coordinates:

xi:i.mo%; Y.:i-100%, (1)
C A

i
st st

i. e. transition from the equation A =b, -C,- +4a, to the

equation Y; =b,- X, +@,, that allows to calculate the

validation characteristics, which do not depend on the ana-
lyte and features of the method of analysis.
The secnidazole concentration in the model solution

for the point of 100% in the normalized coordinates C{gggjl

has been chosen as the concentration provided the absorb-
ance at the level of 0.7 — 0.9.

For normalization of the obtained experimental data
the reference solution with the analyte concentration of

Cmodel _ Cmode/
reference — ~100%

The analytical ranges D of the methods application
are 25 — 125%, 25 — 150% and 25 — 175%; the number of
concentration levels g equals 5, 6 or 7 respectively in con-
stant increments of 25%.

Acceptability criteria for validation parameters have
been formed on the basis of systematic application of “in-
significance concept” [37, 38] — the confidence interval

is used.

A2 is insignificant as compared with the confidence inter-

val A1 at the conventional level p = 95%, if the following
inequality is correct:

A, <032-A,, )
and proceeding from the value of extreme uncertainty A ,

for the method in analytical toxicology, which equals 25%
and 20% [39, 40] — for the lowest point of the analytical
range of the methods application and for the rest of range.
In the MCC acceptability criteria for linear depend-
ence and precision have been found proceeding from the
equality of uncertainty of plotting the calibration curve

A, and uncertainty of analysis of the sample to be ana-
lysed A

Acceptability criteria for validation parameters have
been calculated proceeding from two approaches:

sample *

Approach 1: uncertainty of analyte quantification in
model solutions Angdel is equal to uncertainty of sample

preparation procedure:
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model __ _ — .
maxxo =" _0707.maxa,, =0.707-2000% =14.14%; Mmaxe” =032 axA,, =032 2000% =040%
V2 AT maxAT;" = maxAle, = A =(.707-maxAjy™ =0.707-6.40% =4.52%;  (5)
max™ = max, =" _ 0707 maxam# ~0707.14106=10.00%; (4

'cal 'sample ™

maxd™* =0.32- maxAj* = 0.32-6.40% = 2.05%.

maxy™* =0.32- maxAl" =4.52%;

Approach 2: uncertainty of analyte quantification in

- model . . . . .
model solutions A,;" is insignificant as compared with

total uncertainty A ,;:

A

0.500 -
0.400 -
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Figure 2. The UV-spectra of secnidazole (/ = 10 mm; concentration is 10 pg/mL):

1 —solvent is 0.1 M hydrochloric acid solution, Ay, =277 nm ( 1;/;1 =321);

2 — solvent is 96% ethanol, Ame = 310 nm (Al = 432);

3 —solvent is 0.1 M potassium hydroxide solution in methanol, Ay, = 314 uM ( 100/;1 =418);

4 —solvent is 0.1 M sodium hydroxide solution, Ap.x =319 HM ( 1;/;1 =362)

stock solution 1* reference solution® stock solution 2* model solutions1 - 7*

ms=50.0 mg Vi=4.00 mL ms=50.0 mg V2 =1.00; 2.00; 3.00; 4.00; 5.00; 6.00; 7.00 mL
Vim#=200.0 mL Vims=50.0 mL V= 200.0 mL Vms=50.0 mL
solvent* solvent* solventt solvent
] l

!
250 pyg/mL

!
250 pg/ml crl 20 gimlL

reference

C,-mOdel — 5, 1 0,1 5’20’25,30, 35 Ug/ml-

* solutionsbatch A: 0.1 M HC
solutions batch B: 96% CoHsOH
solutions batch C: 0.1 M KOH in CH30H
solutions batch D: 0.1 M NaOH

Scheme 1. The preparation procedure for reference and model solutions of secnidazole
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/ in process stability \
analysis of the reference solution in 0, 1, 12, 24 and 48 h
model Amodelstability
model  ~,  pmodel model stability . model stability __ |" "reference
Crefelence - Areference - 1000/ A ’ 6 - Amodel 100%
reference

Approach 1: A7* = A Approach 2: N7 <0.32-A

sample preparatian

)C )

-100%

~

Approach 2: A <0.32- A, \

D =25-175%, g =7 — RSDI™* < 2.25%
R > 0.9991

D =25-150%, g =6 — RSDI™* <2.12%
R > 0.9990

D =25-125%, g =5 —> RSDI™* <1.92%

R > 0.9988 /)

C

Cr = AT = 25 50,75,100,125,150,175%;

6modelstablllty < maxémodel 4 52% 6modelstablhty <m a)(6model 205%
analysis of the model solutions 1 -7 (1 run - 1 day)
Cmodel Amodel

model __ 0/ . model __
XI fact 100%’ YI ~ pmodel

Cmodel
reference

reference

linearity/calibration model
=g+ b Xmodel BN amode/ Smodel bmodel

model
Y a

model : R S D [r)nodel : R énodel

mcc

/ el
Appl’ OaCh 1 Amo ° = Asamp/epreparatim

D =25-175%, g =7 — RSD[** < 4.96%
R™* > 0.9958

D =25-150%, g =6 — RSD** < 4.69%
R > 0.9950

D =25-125%, g =5—> RSD[** < 4.25%

N R > 0.9942

// APP" oach 1: A e samplepreparaﬁm \

/ Approach 2: A <0.32- A, \\

a™ 1) <t(95%; g —2)-s™*: 2) <6.03%

D =25-175%, g =7 — RSDI™ <7.02%
R™< > 0.9915

D =25-150%, g =6 — RSD™* <6.63%

RmOdel >0.9899
D=
N\

25-125%, g =5 — RSD[™ <6.01%
R >0.9884 )

D=25—175%, g=7—RSD]™ <3.18%
D =25-150%, g =6 — RSD{™® <3.00%

D =25-125%, g =5— RSD{™® <2.72%

a™® 1) <1(95%; g —2)-s™* : 2) < 2.73%
R™ > (0.9983

R™ >0.9979

R > 0.9976

accuracy and repeatability

)
R

MCC vaode/ _ amode/ model
X(rlode/ i RRmodeI icale 1 000/ Amodel 95% RS Dmodel 6model 100 R R ‘D model
i calc bmodel mode/ RR
Ifac(
Approach 1: A" = A i oeparstin Approach 2: N} <0.32- A,
AR <max Ao =10.00% N <max Aorsy, =4.52%
amodel < maxamode/ 4 52% 6model < max 6model 2 05%
MS model YimOdel 0, model 0, model model = model
Z" = 100%; A7 =1(95%:g —1)-RSDF™; 6 =[100-2Z
i fact
M00x00 1: A" = A i, ieproparain Modxod 2: A7 <0.32- A,
AP <max A7 =14.14% AP <max AT = 6.40%
amode/ < maxamodel 4 52% 6model < maxémodel — 205%

)

o

Scheme 2. The validation stages of UV-spectrophotometric procedures for secnidazole determination
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Validation results

In process stability of secnidazole in the model solu-
tion was verified in the way of measuring the absorbance
for the reference solution immediately and in 1, 12, 24 and

48 hours after its preparation, and the systematic error

model stabily a5 calculated and assessed (Table 1).

In process stability of secnidazole in model solu-
tions is satisfied the acceptability criteria for all periods of
time only when using 0.1 M hydrochloric acid solution as a
solvent (both for Approach 1 and Approach 2).

The solutions of secnidazole in 96% ethanol are sta-
ble during 36 hours after their preparation within the Ap-
proach 1 and during 48 hours within the Approach 2.

0.1 M sodium hydroxide solution may be used as a
solvent for measuring only during 12 — 24 hours after solu-
tions preparation.

Measuring the absorbance of the secnidazole solu-
tions in 0.1 M potassium hydroxide solution in methanol
should be carried out only immediately after their prepara-
tion.

These results have been taken into account when de-
termining all validation parameters.

To determine linearity/calibration model the model

solutions 1 — 7 were analysed within 1 run, correlation co-

efficient Rén Ode’, rest standard deviation RSDS" odel and also

absolute term @™

assessed (Table 2).
To estimate precision (repeatability) and accuracy:
e MCC: the model solutions 1 — 7 concentrations were
calculated using the linear dependence obtained and

(if it is necessary) were calculated and

the values «found/given» RR™ were used to deter-

model

mine the confidence interval Ay~ and the systematic

error 0™ respectively (Table 3);

e MS: the ratios Z;" °® for the model solutions 1 — 7
were calculated and used to determine the confidence
interval A

tively (Table 4).
The values of confidence interval and systematic er-
ror were compared with the respective acceptability crite-
ria.

. del
and the systematic error 0™ respec-

Table 1 The results of in process stability verification for secnidazole in model solutions

Values

Parameter on | 1h | 12h | 24n | 36n | _ 48h
0.1 M HCI

Amodel stabilty 0.632 0.630 0.634 0.635 0.626 0.625

Agocel sty _ pmodelstabilty - 0.002 0.002 0.003 0.006 0.008

§model stabty o < maxd™%! - 0.32 0.26 0.47 1.00 1.21
Approach 1 £4.52% - satistied satisfied satisfied satisfied satisfied
Approach 2 £ 2.05% — satisfied satisfied satisfied satisfied satisfied
96% C,HsOH

A model stabilty 0.854 0.853 0.854 0.860 0.866 0.875

Agocel sty _ pmodelstbilty - 0.002 0.000 0.006 0.012 0.020
model stabty o < maxd™%! - 0.20 0.04 0.70 1.37 2.38
Approach 1 £4.52% - satistied satisfied satisfied satisfied satisfied
Approach 2 £ 2.05% — satisfied satisfied satisfied satisfied unsatisfied
0.1 M KOH in CH;OH

\model stabilty 0.815 0.854 0.836 0.742 0.786 0.848

Agoselseoity_ pmodelstabilty - 0.039 0.020 0.074 0.030 0.032
model stabty o < maxd™! - 4.78 2.49 9.04 3.64 3.97
Approach 1 £4.52% - unsatisfied satisfied unsatisfied satisfied satisfied
Approach 2 £2.05% — unsatisfied unsatisfied unsatisfied unsatisfied unsatisfied

pp
0.1 M NaOH

\model stabilty 0.734 0.738 0.742 0.754 0.780 0.789
Aoce! sabily_  modelstabily - 0.004 0.008 0.020 0.046 0.055
model stabty o < maxd™! - 0.59 1.14 2.77 6.31 745
Approach 1 £4.52% — satisfied satisfied satisfied unsatisfied unsatisfied
Approach 2 < 2.05% - satisfied satisfied unsatisfied unsatisfied unsatisfied
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Table 2 The results of linearity verification of secnidazole determination procedures by the method of UV-

spectrophotometry
Values Acceptability criterion
Parameter | 9% |0IMKOH| 01M mcc MS
C:HsOH | in CH;OH NaOH Approach 1 | Approach 2 Approach 1 | Approach 2

D=25-175%(g="7)

b™* | 0976 1.002 1.017 1.002 - - - -

sy 0.017 0.006 0.014 0.010 - - - -

a™® | 2621 0.702 0403 | -0.740 - - <2.73% <6.03%

sy 1.928 0.707 1598 1.163 - - a™* <2.015.s
RSDy™™ | 2282 0.836 1.890 1377 <225% <4.96% <3.18% <7.02%

R 0.9992 0.9999 0.9995 0.9997 >0.9991 >0.9958 >0.9983 >0.9915
D =25-150% (g=6)

b 1.002 0.998 1.025 0.988 - - - -

sy 0.012 0.009 0.019 0.009 - - - -

a™® | 0879 0.921 -0.101 0.182 - - <2.73% <6.03%

sy 1.151 0.831 1.874 0.920 - - a™* <2.015-s°*
RSDy™™ | 1236 0.892 2,013 0.988 <2.12% <4.69% <3.00% <6.63%

R 0.9997 0.9999 0.9993 0.9998 >0.9990 >0.9950 >0.9979 >0.9899
D =25-125% (g=>5)

b™* | 1003 0.984 1.045 0.980 - - - -

sy 0.018 0.004 0.023 0.013 - - - -

a™® | 0833 1748 | -1292 | 0.658 - - <2.73% <6.03%

s 1496 0.304 1.927 1.037 - - a™* <2.015.s"
RSDy™™ | 1426 0.290 1.837 0.989 <1.92% <4.25% <2.72% <6.01%

R 0.9995 1.0000 0.9993 0.9998 >0.9988 >0.9942 >0.9976 >0.9884

Table 3 The results of accuracy and precision verification (MCC) of secnidazole determination procedures by the
method of UV-spectrophotometry

Factual concentration of secni- Found in % Calculated concentration of secni-
; ; oundin 7o dazole in model solution model ¢
dazc:lle in model solution Absorbance to standard model RR [ %o
(C oorence = 20 pg/mL) Amodel absorbance i cale %
model model ¢ : ymodel °/
C,- ,pg/mL ifact 170 i 170 25—-175% |25 -150% |25 — 125% |25 — 175% | 25 — 150% | 25 — 125%
0.1 M HCI
5 25 0.164 25.99 23.93 25.05 25.07 95.73 100.19 100.29
10 50 0.328 51.92 50.50 50.92 50.92 100.99 101.84 101.85
15 75 0.477 75.38 74.52 74.32 74.31 99.36 99.09 99.08
20 100 0.629 99.47 99.20 98.35 98.32 99.20 98.35 98.32
25 125 0.807 127.62 128.03 126.43 126.38 102.42 101.14 101.10
30 150 0.956 151.19 152.16 149.93 - 101.44 99.96 -
35 175 1.076 170.22 171.65 - - 98.09 - -
Amede . = 0.632 RR ™! o, 99.61 | 100.10 | 100.13
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Factual concentration of secni- Found in % Calculated c9ncentration qf secni-
dazole in model solution Absorbance to standard dazole in model solution RR imode/ %
(C gfﬁzllwe = 20 pg/mL) Aimodel absorbance X ,’Tg’fl ,%
Cm ugimL | X[t % Y% 25— 1759 ] 25 - 1509 25 — 125% | 25— 175% | 25 150% | 25 — 125%
5™ % =[100 - RR "™ | < max §™* 0.39 0.10 0.13
Approach 1 <4.52% | satisfied | satisfied | satisfied
Approach 2 <2.05% | satisfied | satisfied | satisfied
RSD e % 2.26 1.28 1.44
AR® % = RSDp™ - 1(95%;9 —1) < max Aerr, 4.40 2.58 3.07
Approach 1 <10.00% | satisfied | satisfied | satisfied
Approach 2 <4.52% | satisfied | satisfied | satisfied
96% C,HsOH
5 25 0.225 26.38 25.63 25.50 25.02 102.53 101.99 100.10
10 50 0.436 51.07 50.29 50.24 50.12 100.58 100.47 100.24
15 75 0.642 75.19 74.36 74.39 74.62 99.15 99.18 99.49
20 100 0.858 100.47 99.60 99.71 100.31 99.60 99.71 100.31
25 125 1.065 124.70 123.80 123.98 124.93 99.04 99.19 99.94
30 150 1.297 151.85 150.91 151.18 - 100.60 100.79 -
35 175 1.507 176.39 175.41 - - 100.23 - -
Arel = 0.854 RR™® % 10025 | 10022 | 100.02
8" % = ‘1 00— RR ™| < max3™* 0.25 0.22 0.02
Approach 1 <4.52% | satisfied | satisfied | satisfied
Approach 2 <2.05% | satisfied | satisfied | satisfied
RSD/™ % 1.19 1.09 0.32
AR % = RSDpe™ - 1(95%;9 —1) < max Aorry, 231 2.19 0.69
Approach 1 <10.00% | satisfied | satisfied | satisfied
Approach 2 <4.52% | satisfied | satisfied | satisfied
0.1 M KOH in CH3;0OH
5 25 0.194 23.75 22.96 23.28 23.97 91.84 93.13 95.87
10 50 0.422 51.76 50.50 50.62 50.77 100.99 101.23 101.53
15 75 0.645 79.07 77.35 77.27 76.90 103.13 103.03 102.54
20 100 0.825 101.14 99.06 98.82 98.03 99.06 98.82 98.03
25 125 1.057 129.68 127.12 | 126.67 | 125.34 101.69 101.34 100.27
30 150 1.238 151.88 148.95 | 148.34 - 99.30 98.89 -
35 175 1.447 177.43 174.07 - - 99.47 - -
Arel 0815 RR ™! o, 99.36 | 9941 | 99.65
5™ % = [100 - RR™*'| < max5™* 0.64 0.59 0.35
Approach 1 4 552% satisfied | satisfied | satisfied
Approach 2 5 055% satisfied | satisfied | satisfied
RSDp* % 3.63 3.47 2.70
ARe® % = RSDge™ - 1(95%;9 —1) < max Alerr, 7.05 6.99 5.76
‘ Approach 1 <10.00%| satisfied | satisfied | satisfied
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Factual concentration of secni- Found in % Calculated c9ncentration qf secni-
damz:self’ in rfodel solution Absorbance |  to standard dazole 1n”r;1c(l)e(lie: solution RR Im odel %
(C reference 20 “g/ml‘) Am(’de’ absorbance Xi,calc ’ A)
! model o
cre ugimL | X% 9% Y% o5 17506 | 25— 150% | 25 — 125% | 25 — 175% | 25 — 150% | 25 — 125%
i ’ “g ifact
Approach 2 <4.52% |unsatisfied unsatisﬁed‘unsatisﬁed
0.1 M NaOH
5 25 0.187 25.52 26.21 25.64 25.37 104.84 102.57 101.48
10 50 0.360 49.00 49.64 49.40 49.33 99.28 98.81 98.66
15 75 0.541 73.75 74.34 74.45 74.58 99.12 99.26 99.44
20 100 0.734 100.00 100.54 | 101.01 | 101.37 100.54 101.01 101.37
25 125 0.899 122.52 123.02 | 123.81 | 124.35 98.41 99.04 99.48
30 150 1.094 149.09 149.53 | 150.69 - 99.69 100.46 -
35 175 1.294 176.34 176.72 - - 100.99 - -
Areel = 0.734 RR ™% o, 100.41 | 100.19 | 100.09
5™ % =100 - RR™*'| < max ™" 0.41 0.19 0.09
Approach 1 4 552‘7 satisfied | satisfied | satisfied
. 0
Approach 2 ) OSS‘V satisfied | satisfied | satisfied
. 0
RSDp* % 2.14 1.45 1.27
Nr® % = RSDpe™® - 1(95%; 9 —1) < max Agrsy, 4.15 2.92 2.70
Approach 1 <10.00%| satisfied | satisfied | satisfied
Approach 2 <4.52% | satisfied | satisfied | satisfied

Table 4 The results of accuracy and precision verification (MS) of secnidazole determination procedures by the
method of UV-spectrophotometry

Factual concentration of secnida- )
zole in model solution Found in % to stand- 7 model o
(Cmee = 20 ugiml) Absorbance A™®'| ard abS;Ifbance :
Ymo el ,O/
Cr® ugimL | X2 % poo 25-175% | 25-150% | 25-125%
0.1 M HCI
5 25 0.164 25.99 103.95 103.95 103.95
10 50 0.328 51.92 103.85 103.85 103.85
15 75 0.477 75.38 100.51 100.51 100.51
20 100 0.629 99.47 99.47 99.47 99.47
25 125 0.807 127.62 102.10 102.10 102.10
30 150 0.956 151.19 100.79 100.79 -
35 175 1.076 170.22 97.27 - -
Arel = 0.632 Zme o, 101.13 101.78 101.98
5" % =[100-Z"*'| < max 5™ 113 1.78 1.98
Approach 1 <4.52% satisfied satisfied satisfied
Approach 2 <2.05% satisfied satisfied satisfied
RSD7 % 2.40 1.84 1.99
AT % = RSD7* -1(95%; g —1) < max A’y 4.66 3.72 424
Approach 1 ‘ <14.14% satisfied satisfied satisfied
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Factual concentration of secnida- )
zole in model solution Found in % to stand- model
model d absorb Zi ’AJ
(C el =20 ug/ml) Absorbance A, ar am:g ance
Y% %
cr ugml | X2 % B 25-175% | 25-150% | 25-125%
Approach 2 <6.40% satisfied satisfied satisfied
96% C,HsOH
5 25 0.225 26.38 105.50 105.50 105.50
10 50 0.436 51.07 102.15 102.15 102.15
15 75 0.642 75.19 100.25 100.25 100.25
20 100 0.858 100.47 100.47 100.47 100.47
25 125 1.065 124.70 99.76 99.76 99.76
30 150 1.297 151.85 101.24 101.24 -
35 175 1.507 176.39 100.80 - -
Are = (0.854 Zm%! o, 101.45 101.56 101.62
6model’% — ‘100_2model < maxamodel 1.45 156 1.62
Approach 1 <4.52% satisfied satisfied satisfied
Approach 2 <2.05% satisfied satisfied satisfied
RSDy** % 1.94 2.10 235
AP % = RSD7™™ -1(95%; g —1) < max A 3.77 424 5.00
Approach 1 <14.14% satisfied satisfied satisfied
Approach 2 <6.40% satisfied satisfied satisfied
0.1 M KOH in CH;0OH
5 25 0.194 23.75 95.01 95.01 95.01
10 50 0.422 51.76 103.52 103.52 103.52
15 75 0.645 79.07 105.42 105.42 105.42
20 100 0.825 101.14 101.14 101.14 101.14
25 125 1.057 129.68 103.74 103.74 103.74
30 150 1.238 151.88 101.25 101.25 -
35 175 1.447 177.43 101.39 - -
Arel 0815 Zm o, 101.64 101.68 101.77
5" % =[100-Z"*'| < max 5™ 1.64 1.68 1.77
Approach 1 <4.52% satisfied satisfied satisfied
Approach 2 <2.05% satisfied satisfied satisfied
RSD7** % 333 3.65 4.07
AY® % = RSDJ*™ -1(95%; g —1) < max A7 6.48 7.35 8.68
Approach 1 <14.14% satisfied satisfied satisfied
Approach 2 <6.40% unsatisfied unsatisfied unsatisfied
0.1 M NaOH
5 25 0.187 25.52 102.09 102.09 102.09
10 50 0.360 49.00 98.00 98.00 98.00
15 75 0.541 73.75 98.33 98.33 98.33
20 100 0.734 100.00 100.00 100.00 100.00
25 125 0.899 122.52 98.02 98.02 98.02
30 150 1.094 149.09 99.39 99.39 -
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Factual concentration of secnida- )
zole in model solution Found in % to stand- Zmodel o
(C oo =20 pg/mL) Absorbance A" | ard absorbance b
reference I
Ymodel’o/

Cre® ugiml | X% 9% P 25-175% | 25-150% | 25-125%
35 175 1.294 176.34 100.77 - -
A =0.734 Zmodel o 99.52 99.31 99.29

5" % =[100-Z"™*'| < max 5™ 0.48 0.69 0.71
Approach 1 <4.52% satisfied satisfied satisfied
Approach 2 <2.05% satisfied satisfied satisfied

RSD7** % 1.55 1.58 1.77

AT % = RSDI*™ -1(95%; g —1) < max A 3.01 3.19 3.77
Approach 1 <14.14% satisfied satisfied satisfied
Approach 2 <6.40% satisfied satisfied satisfied
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