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The optimal conditions of the method, applicable during forensic chemical
examinations, were elaborated. Particularly, the investigation of the conditions for
the isolation of Nifedipine from liver and skeletal muscle tissues, the identification
of the isolated Nifedipine by TLC method and checking the accuracy of the method
using HPLC was carried out. As a result, a new alternative express method for the
isolation and further identification of Nifedipine from different biomaterials was
elaborated. The method is quite fast, accurate and much cheaper.
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Introduction. Nifedipine is a dihydropyridine calcium channel blocker indicated
for the management of several subtypes of angina pectoris, and hypertension [1].

The use of calcium channel blockers is quite common in hypertension
treatment, moreover, drugs of this group, as drugs of the first choice, are included in
the guidelines of many countries [2, 3].

Nifedipine causes dilatation of vascular smooth muscle, vessels, dilates
coronary and peripheral arteries, and reduces peripheral resistance, arterial pressure,
and the oxygen supply of the heart.

Nifedipine is quite cheap, which contains the risk of its widespread use for
self-medication. The lethal poisoning incidents due to incorrect acceptance of the
Nifedipine are known in the world [4, 5]. Therefore, Nifedipine is a potential target
for forensic chemical research.

The LDso of Nifedipine after intragastric administration to laboratory animals
is 1022 mg/kg. Studies have shown that Nifedipine is found in unchanged form both
in organs and in the blood. There are recorded cases of fatal poisoning of people
with Nifedipine as a result of maladministration or overdosing in the process of
treatment or for committing suicide. In case of poisoning, the greatest amounts of
Nifedipine is present in the muscles and liver [6].
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The present work is devoted to the elaboration of the method applicable in
forensic chemical examinations, particularly, investigation of the conditions for the
isolation of Nifedipine from the liver and muscles and the identification of the
isolated Nifedipine by thin layer chromatography (TLC) method.

Experimental Part.

Obtaining a Model System. 10 g of beef liver (or muscle tissue) was cut and
mashed in a mortar until a homogeneous mass. The well milled 0.01 g of Nifedipine
was added to the mass and mixed with a magnetic stirrer (350 r/min) at room
temperature. Then, 20 mL of ethanol was added to the mixture and mixed well, from
which 5 uL of a sample was taken and dripped onto a TLC plate (Silufol).

Selection of Nifedipine Extraction Solvents. 20 mL of appropriate solvent
(2 times more by mass) was added to the models of tissues saturated by Nifedipine
and mixed at room temperature for 45 min.

Results and Discussion. For the identification of Nifedipine as a TLC eluent
hexane : 1,4-dioxane : 2-propanol (15 : 5 : 2) was selected from systems known in
the literature [7-9], because the spots were much clear and the outlines were much
visible in UV light (254 nm). In the selected systems R¢-values of Nifedipine and its
decomposition product were found by different concentration spots. For Nifedipine
R = 0.40, and for the product of Nifedipine decomposition Rs = 0.57.

Obtaining a model system of two tissues saturated by Nifedipine was
performed using the method mentioned in Experimental Part. The content of
Nifedipine in the sample was tested by TLC method. The absorption of Nifedipine
was checked by following the size of the spots in order to find the optimal retention
time for Nifedipine-tissue mixture.

Table 1
The penetration of Nifedipine in liver and muscle tissue cells
No Retention, time _ I_Dlameter of spot, cm (length / W|dtr_1)
liver tissue muscle tissue
1 after 15 min 0.9/0.4 1.0/0.5
2 after 30 min 0.4/0.2 0.9/0.4
3 after 45 min 0.4/0.2 0.6/0.3
4 after 60 min - 0.4/0.2
5 after 75 min - 0.4/0.2

As seen from the Tab. 1 the amount of non-absorbed Nifedipine has not been
changed in the case of the liver-after 30 min, and in the case of the muscle tissue-
after 60 min. Therefore, for obtaining models it is enough to mix the liver-Nifedipine
mixture at room temperature for 30 min, and the muscle-Nifedipine mixture for
60 min.

Selection of Nifedipine Extraction Solvents. At the next stage, when there
were models of poisoning and the TLC solvent system was selected, the effective-
ness of Nifedipine extraction with different solvents from the model of forensic
sample was checked using the method mentioned in Experimental Part. The solvents
shown in Tab. 2 were tested.

As seen from the Tab. 2 for both tissues the best extraction solvents were
acetone and ethyl acetate.
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Table 2

The effectiveness of the extraction of Nifedipine by different solvents

No Solvent D_iamet_er of spot, cm (length / vv_idth)

liver tissue muscle tissue
1 Acetone 0.9/0.4 0.7/0.3
2 Hexane 0.1/0.1 0.2/0.1
3 Chloroform 0.7/0.3 0.6/0.3
4 Acetonitrile 0.5/0.2 0.4/0.2
5 Isopropanol 0.4/0.1 0.3/0.1
6 Ethyl acetate 0.8/0.3 0.6/0.3
7 Methanol 0.4/0.2 0.4/0.2
8 Ethanol 0.5/0.2 0.4/0.2
9 1,4-dioxane 0.2/0.1 0.2/0.1
10 Methylene chloride 0.2/0.2 0.2/0.2

Next, the study of the dependence of the extraction efficiency on the extraction
time was performed.

For this purpose, the extraction process with the best solvents acetone and
ethyl acetate was followed by taking TLC samples every 15 min.

It was shown that after 30 min the amount of the extracted Nifedipine
practically does not change.

In the last stage, the accuracy of the suggested method was checked by HPLC
analysis [10]. For this purpose, for the two best solvents, liver and muscle tissues the
sampling at 30" and 45" minutes of extraction was performed. The results are shown
in Figs. 1-5 and in Tab 4. As can be seen in the case of liver tissues, solvents after
30 min already provide up to 80% extraction, which grows very little over the time.
The chromatographic conditions are presented in Tab. 3.

Name Nifedipine
Retention time, min 14.002
Area, AU 11346016
% Area 100.00
Height 708819 Fig. 1. Chromatogram of Nifedipine
Conc., % 100 (standard sample).
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Chromatographic conditions of HPLC analysis

Table 3

Chromatographic column

Zorbax Eclipse Cis, 5 um, 4.6 mm x 250 mm

Detector wavelength 254 nm
Flow rate 1 mL/min
Injection volume 20 ul
Column temperature 30°C
isocratic

Pump operating mode

methanol : acetonitrile : water (1:1:2)

Mobile phase
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Name Nifedipine Name Nifedipine
Retention time, min 13.899 Retention time, min 13.980
Area, AU 6444867 Area, AU 6495876
% Area 100.00 % Area 63.98
Height 165915 Height 402150
Conc., % 56.8 conc., % 57.25

Fig. 2. Chromatogram of Nifedipine extracted from muscle tissue by ethyl acetate (a) and acetone (b)

after 30 min.
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Name Nifedipine
Retention time, min 13.912
Area, AU 7885283
% Area 100.00
Height 187491 Fig. 3. Chromatogram of Nifedipine extracted from
Conc., % 69.49 muscle tissue by ethyl acetate after 45 min.
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a b
Name Nifedipine Name Nifedipine
Retention time, min 14.018 Retention time, min 14.053
Area, AU 11293582 Area, AU 11654090
% Area 100.00 % Area 100.00
Height 292621 Height 655467
Conc., % 81.3 Conc., % 83.88

Fig. 4. Chromatogram of Nifedipine extracted from liver tissue by ethyl acetate (a) and acetone (b)

after 30 min.

Name Nifedipine
Retention time, min 13.999
Area, AU 11467353
% Area 100.00
Height 294576
Conc., % 82.54

Fig. 5. Chromatogram of Nifedipine extracted from
liver tissue by ethyl acetate after 45 min.

Table 4

Nifedipine extraction process according to HPLC

Extraction yield, %
Neo Sample The amount of Nifedipine in solution
compared to initial added Nifedipine
Nifedipine extracted from liver tissue
1 - 83.88
by acetone after 30 min
2 Nifedipine extracted from liver tissue 813
by ethyl acetate after 30 min '
3 Nifedipine extracted from liver tissue 8254
by ethyl acetate after 45 min '
Nifedipine extracted from muscle tissue
4 . 57.25
by acetone after 30 min
5 Nifedipine extracted from muscle tissue 56.8
by ethyl acetate after 30 min '
6 Nifedipine extracted from muscle tissue 69.49
by ethyl acetate after 45 min '

Conclusion. A method for the separation and determination of Nifedipine

from beef liver and muscle tissues has been developed.
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It has been shown that:

1. Inthe solvent system of hexane : 1,4-dioxane : 2-propanol (15:5:2) TLC
can be used as an express method for the detection of Nifedipine.

2. For getting model system, the tissue-Nifedipine mixture is enough to keep
for 30 min in the case of liver, and 60 min in the case of muscle tissue.

3. The best extraction result was observed when the volume of acetone or
ethyl acetate added was twice the mass of the raw material and 30 min of
extraction was enough.

4. The data obtained by the TLC method match the data of the HPLC analysis.

Thus, separation of Nifedipine from biomaterials with acetone is recommended

and TLC method can be used for detection. Undoubtedly, after process validation it
can be used during forensic chemical examinations as an alternative express method,
which is quite fast, accurate and much cheaper.
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UGLUULNFULRS LhOEEPNDUh ULQAUSNFUL,
LNFBLUUULUSNFUL BY LULTUWULUL NeNcNrue

bpuuwiwgyt] £ nuuuwphihwljub thnpdwpbbnipnibtph dwudwbwly
Yhpwntih dbennh owywmhiw] wupdwdbtph dyuynmy: Uwubuynpuwtiu, hpw-
Juiwgyty £ pupnhg b duitwghtt hniujwoptitiphg thbtinhwyhth whpwniwh
wuydwbitiph  hbnmwgnunnid, wbpwnmywd  thdtinhyhtth  hwywmbwpbpnid
Uppupbipm ppndwnngpuibhuyh dhennny b wnwewpljynn dhpennh Gygpuni-
Pl unnignid AU<LL wbwjhgh jhpundwdp: Wpgnidpmd dywlyl) E wmuppbp
Ythuwhnidptinhg thytinhyhtth wbipwniwd b hwymbwptipdwb Gnp wy)-
phnpubpuyhtt Epuyptiu dbpnn, npp puduwlubht wpwg E, Ggpphn L
wbhwdtidwwm wybjh Edwb:

C.T.IIETPOCAH, JIL 10. CAAKAH, B. I'. KHUPAKOCSH,
9. B. MUHACHH, C. E. CAPJJAPSH

BBIAEJIEHUE, NWIEHTUOUKAINA U KOJIMYECTBEHHOE
OINPEJEJIEHME HUOEJUITMHA W3 BUOJIOI'MYECKOI'O MATEPUAJIA

bruta ocymiecTBiieHa pa3paboTKa ONTUMANBHBIX METO/IOB aHAIH3a, IprUMe-
HSIEMBIX B CyJeOHO-XUMHYECKHX IKCIepTH3ax. B gacTHOCTH, OBLTH OCYIIECTBICHBI
WCCJICJIOBAHUS YCIOBUHN BBIJICIICHUS HU(EIUITUHA U3 TICYCHU W MBIIICYHON TKaHH,
uneHTUGUKANWS BBIJCIICHHOTO HUubeaunuHa MerogoM TCX, mpoBepka TOYHOCTH
mpejiaracMoro Merozaa ¢ mnomoinsio BOXKX-ananuza. B pesynabTare paspaboraH
HOBBIA aJIbTCPHATUBHBIA JIOCTATOYHO OBICTPBINA, TOYHBIM M HAMHOTO Oolee
JIOCTYIHBIN SKCIIPECC-METOJ] BBIJCIICHUS H OOHApyXeHHs HUPESAWIMHA W3
Pa3TUIHBIX OMOMAaTEPHAIIOB.
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