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Summary: the approaches to choice of the method application range, to the quantity of concentration levels in the
range and parallel experiments for each level, and also to the procedure of carrying out the experiment on linearity
determination, which were offered in our previous paper, have been tested by the example of UV-spectrophotometric
method of doxylamine quantitative determination in blood.
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Introduction. This article is the continuation of
authors research [1  5] in the field of development
of the approaches to validation of methods of
quantitative determination for purposes of forensic
and toxicological analysis and devoted to the
problem of range choosing and validation
parameter «linearity» determination.
The purpose of this paper is to test the
approaches to choosing the method application
range and to the procedure of linearity
determination, which have been offered in our
previous paper [5], by the example of UVspectrophotometric method of doxylamine
quantitative determination in blood.
Investigation methods. The method to be
validated: 20.00 ml of blood are coated with 10.00
ml of the 10% trichloroacetic acid aqueous solution,
mixed and left for 1 hour when constant shaking.
The mixture is centrifuged (during 5 minutes at 5000
rpm), the supernatant liquid is poured off and diluted
to the volume of 30 ml with distilled water, its ðÍ is
checked (should be equal to 2) and the mixture is
extracted with chloroform three times by portions
of 10.00 ml. The obtained chloroform extracts are
separated and are not researched in the sequel.
The aqueous layer is alkalified by the 50% sodium
hydroxide solution to ðÍ = 11 and extracted with
chloroform three times by portions of 10.00 ml (if
stable emulsions are formed centrifugation is
applied (during 5 minutes at 5000 rpm)). «Alkaline»
chloroform extracts are combined and filtered
through the paper filter («red label») with 1 g of
sodium sulphate anhydrous in the measuring flask
with the capacity of 50.0 ml, and diluted to the
volume with chloroform. Then the investigation is
carried out in two ways:
1) 2/5 of the obtained chloroform extract
(20.00 ml) are evaporated using water-bath at
the temperature of 80°Ñ to complete removal of

organic layer. The dry residue is dissolved in
10.00 ml (´0.5 to the volume of blood taken for
analysis) of the 0.1 mole/l hydrochloric acid
solution.
2) 2/5 of the obtained chloroform extract (20.00
ml) are evaporated using water-bath at the
temperature of 80°Ñ to complete removal of
organic layer; the dry residue is dissolved in ~0.5 ml
of chloroform and applied quantitatively on the start
line of the «Sorbfil» PTLC-IIB chromatographic plate
(the plates have been processed preliminary with
the 0.1 mole/l potassium hydroxide solution in
methanol and then dried out at 110°Ñ for 30
minutes) in the form of stripe 2 cm wide. Near 10
mcl of the doxylamine succinate standard chloroform
solution (concentration is 1 mg/ml) are applied in
point («testifier»). The plate is eluted in chloroform
twice. After drying the plate is eluted using the
mixture of chloroform and methanol (90:10) as a
mobile phase, dried out, and the «testifier» stripe is
developed with the Dragendorff reagent and the
spot of brown colour in the area of Rf = 0.5  0.7 is
observed. The sorbent is carefully removed from the
plate part with area of 3 ñm × 1 ñm opposite the
spot of «testifier» by scalpel in the glass bottle. 10.00
ml of the 0.1 mole/l hydrochloric acid solution are
added into the bottle and the bottle content is
shaken during 5 minutes, then filtered in the
measuring flask with the capacity of 10.0 ml (´0.5
to the volume of blood taken for analysis) and
diluted to the volume through the filter («red label»)
with the same solvent.
The process solutions: 1000.0 mg of doxylamine
succinate were placed in the measuring flask with
the capacity of 250.0 ml, dissolved in distilled water
and the solution was diluted to the volume with
the same solvent (the standard solution 1, the
concentration was 4000 mcg/ml). 32.50; 30.00;
25.00; 20.00; 15.00; 10.00 and 5.00 ml
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respectively of the doxylamine succinate standard
solution 1 were placed using burette in seven
measuring flasks with the capacity of 100.0 ml and
the solutions were diluted to the volume with
distilled water (the process solutions 1, 2, 3, 4, 5,
6 and 7 respectively, the concentrations were
1300, 1200, 1000, 800, 600, 400 and 200 mcg/
ml respectively).
The reference solution: 400.0 mg of doxylamine
succinate were placed in the measuring flask with
the capacity of 100.0 ml, dissolved in the 0.1 mole/
l hydrochloric acid solution and the solution was
diluted to the volume with the same solvent (the
standard solution 2, the concentration was 4000
mcg/ml). 18.00 ml of the doxylamine succinate
standard solution 2 were placed using burette in
measuring flask with the capacity of 100.0 ml and
the solution was diluted to the volume with the 0.1
mole/l hydrochloric acid solution (the standard
solution 3, the concentration was 720 mcg/ml). 2.00
ml of the doxylamine succinate standard solution 3
were placed in measuring flask with the capacity
of 50.0 ml and the solution was diluted to the volume
with the 0.1 mole/l hydrochloric acid solution (the
reference solution, the concentration was
28.8 mcg/ml).
The calibration samples (calibrators): 6 lines in 7
samples (20.00 ml) of model blood (matrix) obtained
from the different sources, which were spiked with
1.00 ml of the process solutions 1  7 respectively.
The solutions to be analysed: the solutions obtained
by the method to be validated for the calibration
samples.
The absorbance of the solutions to be analysed
and the reference solution was measured 3 times
with taking out the cell at the wavelength of 262
nm by the spectrophotometer ÑÔ-46 in the cell with
the layer thickness of 10 mm. The 0.1 mole/l
hydrochloric acid solution was used as the
compensation solution.
Results and discussion. Earlier [5] the following
procedure of linearity confirmation for UVspectrophotometric methods of analytes quantitative
determination in biological fluids used in forensic
and toxicological analysis has been offered:
• application of the normalized coordinates
(normalization by the reference solution, which
absorbance is corrected by the value of recovery);
• the application ranges are 25  125%, 25 
150%, 25  175%; as 100% the mean toxic or lethal
analyte concentration in biological liquid is
accepted;
• the number of concentration levels is g = 5, 6
or 7 (depending on the chosen application range)
in constant increments of 25%;

• the number of «replicates»  replicate
experiments  for each concentration level is
determined by the results of calculation of snom,r value,
which acceptability estimation is carried out
according to the following criterion:

3456 3 8 3456781 ≤
1

3456 3 = 2 ⋅
1

Δ 12 ⋅ 19 92 86745 1 − 312

• each replicate experiment is carried out within
individual run/day using the matrix samples obtained
from the same source;
• calculation of the parameters of linear
dependence is carried out for each run (within-run
(within-day) linearity) and by the mean values of
replicate experiments (between-run (between-day)
linearity).
For illustration of the offered approaches to
linearity determination UV-spectrophotometric
method of doxylamine quantitative determination
in blood was used; the lethal doxylamine
concentration in blood [6]  25 mg/l (that
corresponds to 36 mg/l of doxylamine succinate)
has been accepted as 100%.
Results of determination of the mean values of
absorbance for calibration samples calculated in the
way of successive averaging the values obtained
in 6 replicate runs are given in Tables 1 and 2. The
values of snom,r are specified for all values; it is shown
that they do not exceed the calculated values of
maxsnom,r.
The factual concentrations of doxylamine
succinate in blood and the mean values of
absorbance, which are respective to them, are
normalized in the way offered above. The obtained
values of X i, % and Y i , % are used for linearity
determination; the calculated parameters of linear
dependences of Y = b·X + a type are resulted in
Tables 3 and 4.
The data resulted in Tables 3 and 4 show obviously
that international guidances [7  10] suggest
excessively strict requirements to the number of
concentration levels and replicates for each level
 there are not substantial changes in values of
metrological performance for linear dependences
when some their decreasing, and the time costs are
reduced twice at least.
Conclusions. The approaches to choosing the
range and to the procedure of carrying out the
experiment on linearity determination, which were
offered in our previous paper, have been tested by
the example of UV-spectrophotometric method of
doxylamine quantitative determination in blood. The
results have shown the adequacy of formed
approaches.
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Table 2. The mean values of absorbance of calibration samples for UV-spectrophotometric method of doxylamine quantitative determination in blood
with preliminary TLC-purification
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Table 1. The mean values of absorbance of calibration samples for UV-spectrophotometric method of doxylamine quantitative determination in blood
without preliminary TLC-purification
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Table 3. Metrological performance of calibration straight line Y = b·X + a for UV-spectrophotometric method of
doxylamine quantitative determination in blood without preliminary TLC-purification

3 386 76789

9

62
711
82
722
712
932

12345678349 32 9 96 9 6 93478367 29
12329924292
12329924299
12329924299
599 9 599!9 5999 5999 599 9 599!9 5999 5999 599 9 599!9 5999 5999
"#$9 "##$9 "#$!9 "#$9 "9 " 9 "9 "9 "2 "!9 "9 "9
"!9 "!$9 "!9 "!9 " 9 " 9 " 9 " 9 "9 "#9 "9 "!9
 " 9 "!#9  "!#$9  "$9 "!9 #"#$9 "!!9 "9 " #9 "!9 "!$9 "$9
"#9 !" #9 " 9 "$9 "!9 "#9 "!#9 " 9 "9 "#9 " 9 "#! 9
"# 9 !"# 9 " 9 "#9 "$#9 !"9 "!#9 "$9 "#!9 !" #9 "#9 " $9
"##!9 "##9 "##9 "## 9 "###9 "##9 "##$9 "##$9 "##$ 9 "##$9 "##$ 9 "##$9

Table 4. Metrological performance of calibration straight line Y = b·X + a for UV-spectrophotometric method of
doxylamine quantitative determination in blood with preliminary TLC-purification
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