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ABSTRACT

The purpose of the investigation is to introduce the Case Study 
model into the pedagogical process when studying toxic substanc-
es. Among the highly toxic substances studied in the discipline "Tox-
icological and Forensic Chemistry", the group of phenylalkylamines 
attracts special attention. Phenamine or amphetamine, which is 
close to adrenaline and noradrenaline in chemical structure, is con-
sidered a classic psychomotor stimulant. Due to side effects in the 
form of disorders of the functions of the higher nervous system, fre-
quent paradoxical reactions, the development of addiction and drug 
dependence, phenamine is not used in Ukraine. When teaching the 
discipline "Toxicological and Forensic Chemistry", phenylalkylamines 
are studied according to the following plan: representatives of the 
group and the peculiarity of their chemical structure, toxicological 
significance and symptoms of poisoning, objects of study, meta-
bolic pathways and metabolites (active, inactive), isolation methods 
from research objects, methods of qualitative detection and quan-
titative determination of phenylalkylamines, antidote therapy. In or-
der to ensure a comprehensive consideration of phenylalkylamines 
as objects of chemical and toxicological research in the education-
al process, it is important to use the Case study method. With the 
help of a case study, solutions are planned when studying the prob-
lems of chemical and toxicological analysis of phenylalkylamines and 
recommendations are developed for planning research - descriptive 
and problem cases, and the key strengths of the research are iden-
tified using a SWOT analysis. The current task remains to improve 
the educational material on the chemical and toxicological analysis 
of phenylalkylamines by highlighting the latest analysis methods and 
modern chemical modifications of the structure of compounds of 
this group. Using the example of a class of toxic substances - phe-
nylalkylamines, the methods of implementing the Case Study model 
into the educational process were demonstrated, which confirmed 
its effectiveness and efficiency in mastering the discipline "Toxicolog-
ical and Forensic Chemistry".
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INTRODUCTION
The discipline «Toxicological and Forensic 

Chemistry» is taught at the Faculty of Phar-
macy of the O.O. Bogomolets National Medical 
University for 4th-year students in accordance 
with the educational program (EP) «Pharma-
cy» of the second (master’s) level of higher 
education in the specialty I8 «Pharmacy» and 
opens up to students the opportunity to get 
acquainted with advanced methods of isolat-
ing and analyzing xenobiotics - poisonous and 
highly toxic substances in objects of various 
origins (cadaveric material, human biological 
fluids, plants, medicines, pesticides, etc.). A 
feature of chemical-toxicological analysis is 
the ability to detect and quantify xenobiot-
ics and their metabolites, which often play an 
important role in the «lethal» synthesis in the 
body of a poisoned person. Among the class of 
poisonous «medicinal» substances, the group 
of phenylalkylamines attracts special atten-
tion. The derivative of phenylalkylamine - am-
phetamine or phenamine - has serious side ef-
fects in the form of disorders of the functions 
of the higher nervous system, causes paradox-
ical reactions and the development of addic-
tion and drug dependence.  Phenamine is not 
used in Ukraine. However, other phenylalkyl-
amines are used in medical practice, which of-
ten cause suicidal and criminal poisoning of 
people. After taking 1 mg/kg of amphetamine, 
a person may die. The toxic dose of amphet-
amine depends on the individual sensitivity of 
the body and other factors. When teaching the 
discipline “Toxicological and Forensic Chemis-
try”, phenylalkylamines are studied according 
to a comprehensive plan according to the Case 
study method. This method is used in the ed-
ucational process to ensure a comprehensive 
consideration of phenylalkylamines as objects 
of chemical and toxicological research. With 
the help of Case studies, ways to solve prob-

lems of chemical and toxicological analysis of 
phenylalkylamines are planned and descrip-
tive and problem cases are developed. Accord-
ing to the requirements of the Case study, the 
purpose of the study and research (situational 
tasks) is determined, motivated selection of 
samples for the study - targeted analysis, for-
mation of a research plan with a deadline, sys-
tematization of the obtained data (basic or sta-
tistical), identification of key strengths of the 
study using SWOT analysis, predicting poten-
tial threats – determining theoretically active 
toxic metabolites using computer programs 
for predicting the toxicity of compounds, etc. 
A comprehensive approach is being developed 
to study the entire group of compounds with 
a similar chemical structure while studying 
each representative of the phenylalkylamine 
group. The current task remains to improve 
the educational material on the chemical and 
toxicological analysis of phenylalkylamines 
by highlighting the latest methods of analy-
sis and modern chemical modifications of the 
structure of compounds of the specified group.

LITERATURE REVIEW
Amphetamine-type stimulants (ATS) are 

a category of psychostimulants. According to 
their chemical structure, they are classified 
as phenylalkylamines. Phenylalkylamines 
include amphetamine, ecstasy, and other 
substances. Amphetamine abuse is a global 
modern problem. According to the United 
Nations Office on Drugs and Crime, an esti-
mated 54 million people worldwide used ATS 
in 2020. Of these, 34 million used amphet-
amine and 20 million used ecstasy. In 2021, 
approximately 60% of amphetamine abuse 
cases were reported in East and Southeast 
Asia. Most people who abuse amphetamines 
are between the ages of 10 and 18. In Iran, 
5–12% of high school students have experi-
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enced an amphetamine relapse [Chai et al., 
2024; Moran et al., 2024; Ling et al., 2013; 
World Drug Report, 2020; World Drug Report, 
2021; Asante & Atorkey, 2023]. In Thailand, 
substance abuse has become a serious social 
problem. Among the Thailand population 
aged 15 to 24, 39% have used illicit drugs, 
amphetamines, crystal methamphetamine 
[Nardilok, 2020; Nagy et al., 2022; Brecht et 
al., 2000; Dalsgaard et al., 2020; Krass et al., 
2021; Saunders et al., 2022].

A serious problem after successful detoxi-
fication and rehabilitation in individuals with 
substance use disorders (SUD) is the high rate 
of relapse. More than 50% of patients with 
SUD relapse after treatment and rehabilitation 
[Rolls, 2013; Ridder, 2017; Brecht et al., 2000]. 
Studies show that relapse rates range from 
40 to 75% and confirm the high relapse rates 
among ATS users.

Assessing a person’s resilience to sub-
stance use requires studying risk factors and 
protective factors to promote successful adap-
tation. The development of standardized tools 
to assess «amphetamine resilience» remains 
important. Screening adolescents undergoing 
treatment for amphetamine addiction is par-
ticularly relevant.

Resilience is viewed as a dynamic pro-
cess with three components – identification 
of risk and protective factors for drug use, 
motivation and making informed decisions 
against drug use, and skills in applying 
strategies to curb drug use. This perspective 
is important for conceptualizing resilience 
to drug use. There is currently no definitive 
standard for measuring resilience. The Ad-
olescent Resilience Factor Scale (RFS) is de-
signed to assess protective factors against al-
cohol use. Such instruments often consider 
resilience only from an individual perspec-
tive and do not capture all possible sources 

of negative impact on the body. There is a 
lack of tools to comprehensively measure 
resilience as a multifactorial concept. The 
development of such tools expands the pos-
sibilities of tailoring individualized care for 
rehabilitation and relapse prevention in peo-
ple treated for amphetamine dependence. 

Phenylalkylamines are an important group 
of highly toxic and poisonous substances that 
are objects of chemical-toxicological analysis 
[Tsekhmister & Welchinska, 2016; Welchinska 
et al., 2024]. In order to ensure a comprehen-
sive consideration of phenylalkylamines as 
objects of chemical-toxicological research in 
the educational process, it is important to use 
the Case study method.

With the help of Case study, ways of solving 
problems of complex study of chemical-tox-
icological analysis of phenylalkylamines are 
planned and recommendations for planning 
research are developed - descriptive and prob-
lem cases. The Case study method is a type of 
problem-oriented learning. It allows you to 
implement tasks and model an experiment, 
offer non-standard approaches and find ways 
to solve the problem. Case study is a broader 
approach to studying an object [Seawright & 
Gerring, 2008; Sikora, 1999; Sheremeta & Kan-
ishchenko, 1999].

The research work is intended to gener-
alize, and the conclusions can be related to a 
larger set or volume. The following analysis 
methods are used: illustrative applied research, 
applied research, aggregate applied research, 
descriptive applied research, instrumental ap-
plied research [Koycheva & Yanovskaya, 2023; 
Joia, 2002; Hellstrom et al., 2005].

Case study allows you to form different 
research designs: methodological work, sin-
gle and multiple research designs, “building a 
realistic picture” design, “anomaly” detection 
design. These designs are often used in com-



 21DOI: 10.51587/3068-3580/US-2025-12-2

25 December, 2025, 
Volume 2 (2),  
ISSN 3068-3580
https://www.us-journal.us

This article is licensed under the Creative Commons Attribution 4.0 
International License (CC BY 4.0). Reproduction, distribution, and public 

communication of the work, as well as the creation of derivative  
works, are permitted provided that the original source is cited.

bination. An effective method is to choose 
the number of studies and objects that will 
provide a high expected increase in informa-
tion. The typology of Case studies includes the 
definition of objectives, approaches (theoreti-
cal justification), choice of processes (single or 
multiple), choice of study (retrospective, dia-
chronic, parallel, sequential) [Godswill, 2022; 
Erkan et al., 2023; Pelo et al., 2020; Samuel, 
2020; Moskalenko et al., 2011]. Case studies as 
a form of qualitative research help to inform 
and make evidence-based decisions in various 
fields. This approach is valuable for scientific 
research in the field of health care.

The Case Study method has been success-
fully transferred to the study of the group of 
phenylalkylamines using an integrated ap-
proach to mastering the various characteris-
tics of these compounds as objects of chem-
ical-toxicological analysis [Nizhenkovska et 
al., 2020; Welchinska & Nizhenkovska, 2022; 
Welchinska, 2017;  Welchinska & Vilchynska, 
2016]. 

OBJECTIVES 
To introduce basic approaches of the Case 

study method into a comprehensive study of 
phenylalkylamines as objects of chemical 
and toxicological analysis during the assim-
ilation of educational material of the disci-
pline «Toxicological and Forensic Chemistry» 
by students of the Faculty of Pharmacy of the 
O.O. Bogomolets National Medical University 
in order to modernize it and increasing the 
effectiveness of understanding by higher 
education applicants in higher education in-
stitutions of Ukraine in accordance with the 
educational program (EP) “Pharmacy” of the 
second (master’s) level of higher education in 
the specialty I8 “Pharmacy” with the subse-
quent use of the acquired knowledge in prac-
tical activities.

METHODOLOGY 
The main stages of studying each class 

of poisonous and highly toxic substances 
according to the requirements of the Case 
study are determining the purpose of the 
study with the motivation of the need to per-
form specific studies, motivated selection 
of samples for study - purposeful, drawing 
up a study plan and research with setting 
a deadline, systematization of the obtained 
data, use of SWOT analysis to predict poten-
tial threats to experiments and unplanned 
changes in work strategy. It is important to 
predict potential threats - determination of 
theoretically active toxic metabolites using 
computer programs for predicting the tox-
icity of compounds, etc. When teaching the 
discipline “Toxicological and Forensic Chem-
istry”, phenylalkylamines are studied accord-
ing to the following plan: representatives of 
the group and the peculiarity of their chem-
ical structure, toxicological significance and 
symptoms of poisoning, objects of study, 
metabolic pathways and metabolites (active, 
inactive), isolation methods from research 
objects, methods for qualitative detection 
and quantitative determination of phenylal-
kylamines, antidote therapy.

RESULTS AND DISCUSSION
According to the Case study typology, we 

used a single- and multiple-research design 
when studying phenylalkylamines.

Representatives of this group of compound 
are amphetamines: amphetamine (benzedrine, 
biphetamine, phenylisopropylamine), methyl- 
amphetamine, methamphetamine («batu», de- 
soxyn, phenylisopropyl-N-methyl-amine hydro-
chloride), dextroamphetamine (dexamyl, dexe-
drine), MDA (3,4-methylenedioxyamphetamine), 
MDMA («ecstasy», 3,4-methylenedioxymetham-
phetamine), MDEA (3,4-methylenedioxy-N-eth-
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ylamphetamine), MMDA (3-methoxy-4,5-methy-
lenedioxyamphe-tamine) and other. 

Using and toxicological significance of  
phenylalkylamines (ATS). Amphetamines – are 
compounds with structure similar to phenyl 
ethylamine or phenyl isopropylamine, added 
side chains promote different levels of cate-
cholamine and serotonine activity. Dextroam-
phetamine, methylphenidate are used in the 
treatment of narcolepsy and attention-deficit 
hyperactivity disorder (ADHD). Fenfluramine, 
dexfenfluramine were used for weight loss but 
later recalled due to cardiopulmonary toxicity 
when used in combination with phentermine. 

Amphetamines are popular among the 
persons, poorly adaptable to social conditions, 
it is difficult to get used to a new lifestyle. 
These drugs activate the internal excitation 
mechanisms. Antisocial and schizoid persons 
prone to abuse of amphetamines. The use of 
amphetamines is not for medical purpose is 
typical for individuals seeking to improve their 

performance. Attempts to reduce the dose to 
cause drowsiness and depression.

MDMA is a psychoactive amphetamine 
derivative, when amphetamine abuse ob-
served reactions: dysphoria, tachycardia, hy-
pertension, high blood pressure. MDMA is in 
1-6  times more potent than mescaline and 
1.5–3 times less toxic than MDA. Mescaline 
is a hallucinogenic alkaloid present in peyote 
that is structurally related to amphetamines 
and is a 5-HT2 agonist. 

The adverse effects of chronic amphet-
amine intoxication are anorexia, paranoia, 
cardiomyopathy, pulmonary hypertension, 
vasculitis, aortic and mitral regurgitation.

The clinical signs of acute amphetamine 
intoxication are agitation, anxiety, AMS (al-
tered mental status), mydriasis, hypertension, 
tachycardia, diaphoresis, tremor, muscle rigid-
ity, hyperthermia, seizures. There is the sym-
pathomimetic toxidrome. Chemical formulas 
of these medications showed (Table 1).

Table 1. 	 Chemical formulas of phenylalkylamines. 
Source: Welchinska, 2017. 

ATS Chemical formula

Amphetamine (benzedrine, biphetamine),
(RS)-1-phenylpropan-2-amine, 

Phenyl isopropyl-amine, D- and L-isomers

CH2-CH-NH2

CH3

MDA,
3,4-methylenedioxyamphetamine O

O

CH2-CH-NH2

CH3

H2C

MDMA 
(«ecstasy»),

3,4-methylenedioxymethamphetamine

CH2-CH-NHCH3O

O
CH3

H2C

Methylamphetamine, 
(methamphetamine, «batu», desoxyn),

 phenylisopropyl-N-methyl-amine 
hydrochloride, D- and L-isomers  

CH2-CH-NHCH3

CH3
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Metabolism of phenylalkylamines (ATS). 
Amphetamines bind to the monoamine trans-
portes and increased extracellular levels of the 
biogenic amines dopamine, norepinephrine 
and serotonin. Amphetamines metabolized 
in the liver. These compounds are absorbed 
in the small intestine, partially bind to pro-
teins, excreted in native form and in the form 
of metabolites. The biological material for in-
vestigation are: internal organs: stomach with 
its content, intestine with its content, liver, 
kidneys, spleen; liquids: blood, urine, stomach 
washings; hair, sweat, nails, saliva. 

Persons which reached the state of eupho-
ria, tend to increase the dose of amphetamine 
with 20–40 mg / day to about 50–150 mg / day. 
The minimum lethal dose of amphetamine de-
pends on the age and lifestyle of the person. 
Lethal dose of 1.5 mg / kg (methamphetamine); 
0.5–0.7 mcg / ml in blood, 28 mg / kg (amphet-
amine).

Metabolism for amphetamine and meth-
amphetamine takes place in the liver in the fol-
lowing ways: 1) N-demethylation; 2) oxidation 
(hydroxylation); 3) dezamination; 2) conjuga-
tion (glucuronides, sulphates) (Fig. 1–4):

CH2-CH-NHCH3

CH3

CH2-CH-NH2

CH3

N-Dealkylation

Methyltransferase

Methamphetamine                                                         Amphetamine

Native form,
blood, urine

Figure 1. Metabolism of Methamphetamine. 
Source: Welchinska, 2017. 

CH2-CH-NH2

CH3

CH-CH-NH2

OH  CH3HO
Amphetamine

     Oxidation
(hydroxylation)

Oxidase

4-Hydroxynorephedrine

Conjugates

Figure 2. Metabolism of Amphetamine. Source: 
Source: Welchinska, 2017.

CH2-CH-NH2

CH3

CH2-CH-NH2

HO
CH3

   Oxidation
(hydroxylation)

  Oxidase

Amphetamine                                               4-Hydroxyamphetamine

Conjugates

Figure 3. Metabolism of Amphetamine. 
Source: Welchinska, 2017.
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CH2-CH-NH2

CH3

CH2-C=O

CH3
NH3

COOH

CO-NH-CH2-COOH

     Oxidation,
   dezamination

Oxidase

Amphetamine                                                Phenylacetone

Benzoic acid

   Conjugation

[O] 

Hippuric acid
Figure 4. Metabolism of Amphetamine – I and II Phases. 

Source: Welchinska, 2017.

Peculiarities of the isolation: amphetamines extracted by organic solvents from aqueous al-
kaline solutions.

Qualitative analysis. Phenylalkylami-nes (ATS) (Tables 2, 3).

Table 2. 	 Colour tests of qualitative analysis of phenylalkylamines.  
Source: Welchinska, 2017.

Colour tests: with Marqui’s reagent, with Simon’s reagent, with Chen’s reagent, with gallic acid

With Marqui’s reagent test – allows the distinction between amphetamine and its ring-substituted ana-
logues 

With Simon’s reagent test – for secondary amines (methamphetamine)

With Chen’s reagent test – amphetamine, methamphetamine, MDA, MDMA do not react with Chen’s test 
reagent, but it used to distinguish ephedrine, pseudoephedrine, norephedrine   

With gallic acid test – provides a simple means for the distinction of MDMA, MDA, MDEA from amphet-
amine or methamphetamine. It reacts specifically with methylenedioxy substituted aromatic com-
pounds 
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Table 3. 	 Peculiarities of colour tests of qualitative analysis  
of phenylalkylamines. 

Source: Nizhenkovska, Welchinska & Kucher, 2020.

Reagent Amphetamine Methamphetamine MDA MDMA

Marqui’s reagent An orange,
slowly

An orange,
slowly

A dark-blue → 
black

A dark-blue → 
black

Simon’s reagent — A deep blue                      — A deep blue                      

Chen’s reagent — — — —

Gallic acid — — A bright to dark 
green

A bright to dark 
green

For compare: ephedrine gives test with Chen’s reagent  – a purple colour

Table 4. 	 Solubility of phenylalkylamines. 
Source: Nizhenkovska, Welchinska & Kucher, 2020.

Amphetamine base: 
slightly soluble in H2O, methanol, ethanol, diethyl ether, chloroform

Amphetamine hydrochloride: 
soluble in H2O, methanol, ethanol, chloroform; insoluble in diethyl ether

Amphetamine phosphate: soluble in H2O;  
slightly soluble in methanol, ethanol; insoluble in diethyl ether, chloroform

Amphetamine sulphate: soluble in H2O;  
slightly soluble in methanol, ethanol; insoluble in diethyl ether, chloroform

Anion tests (the solubility of compounds 
and their salts in water and solvents systems) 
(Table 4). 

Microcrystallographic reactions:
	− Gold chloride test (5 % HAuCl4 in H3PO4): 
D- or L-amphetamines – the microcrystals, 

resembling long yellow rods or coarse needles 
and long narrow blades; 

DL-amphetamine racemate – at first «oily» 
drops, after – coloured platy crystals;

D-methamphetamines  – the «V» blades 
with one side shorter than the other side;

L-methamphetamines  – a single, crossed 
blades and «v» blades which form characteris-
tic cigar-shaped ends;

DL-methamphetamine racemate – a single 
and «X» blades which are sometimes «knife»–
shaped;

MDMA  – a high birefringed white «X»-
shaped crystals with star-like clusters under 
polarized light.

	− Test for optical isomers of methamphet-
amine (H3BiI4 in H2SO4):

D-methamphetamines  – a long orange 
needles;

DL-methamphetamines  – an orange-red 
rods with slanting ends. 

Reactions on primary amino group: the re-
action of Schiff’s bases formation, the reaction 
of isonitril formation (Fig. 5).
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CH2-CH-NH2

CH3

CH2-CH-N=CH

CH3

CH2-CH(CH3)-N=C

N(CH3)2

- H2O

CHCl3, NaOH

- NaCl

Amphetamine

p-Dimethylaminobenzaldehyde

       Schiff's bases,
an orange-yellow colour

Isonitril formation,
unpleasant odour

Figure 5. Reactions on primary amino group of Amphetamine. 
Source: Welchinska, 2017.

Reactions on benzene ring: the reaction of nitration (Fig. 6).

CH2-CH-NH2

CH3

CH2-CH-NH2

NO2O2N
CH3

HNO3, H2SO4

Amphetamine Nitro derivatives of amphetamine,
       an yellow colour

Figure 6. Reactions on benzene ring of Amphetamine. 
Source: Welchinska, 2017. 

Quantitative determination of amphet-
amines (ATS) is performed by the following 
physical-chemical methods:  

	− chromatographic:  TLC, HPLC, gas chro-
matography  – flame ionization detector 
(GC–FID), gas chromatography – mass spec-
trometry (GC–MS), solid phase-micro ex-
traction – gas chromatography (SPME–GC), 
gas chromatography  – Fourier transform 
infrared spectroscopy (GC–FIR);

	− spectral: fourier transform infrared spec-
troscopy (FTIR), 1H-nuclear magnetic res-
onance (NMR);

	− capillary electrophoresis (CE).
Thin layer chromatography (ATS). TLC 

plates (stationary phases): silica gel G with a 
layer thickness of 0.25 mm, and containing 
an inert indicator, which fluoresces under 
UV light wavelength 254 nm; solvent system 
or mobile phases (methanol-ammonia conc., 
100:1.5; ethyl acetate-methanol-ammonia 
conc., 85:10:5; cyclohexane-toluene-diethyl-

amine, 75:15:10). Visualization reagent: UV 
light at 254 nm – purple spots on an otherwise 
green-fluorescent plate; ninhydrin reagent  – 
result in violet or pink spots; acidified potassi-
um iodoplatinate reagent – result in light blue 
spots; Fast Black K – result in violet to orange 
or orange-red spots; fluorescamine reagent 
(Fluram) – result in fluorescence spots.

Gas chromatography  – flame ionization 
detector (GC–FID). Detector: FID (or NPD); 
column: DB-5 (5 % phenyl 95 % dimethyl-
polysiloxane), DB-1 (100 % dimethylpoly-
siloxane); length: 10–30 m, ID 0.20–0.53 
mm; film thickness: 0.10–0.50 µm; carrier 
gas: nitrogen (0.8 ml / min), helium, hydro-
gen (1–1.2 ml / min for He or H2); split ratio: 
20:1 to 50:1; column temperature: 60–90 oC 
to 280 oC; injector temperature: 210–250 oC; 
detector temperature: 310 oC. Identification 
is accomplished by comparing the retention 
time of the analyte with that of a reference 
standard. 
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The elution order is as follows: amphet-
amine < methamphetamine < pseudoephed-
rine < ephedrine < MDA < MDMA < MDEA < 
MBDB.

Gas chromatography  – mass spectrometry 
(GC–MS). Operating conditions. GC oven con-
ditions: same as for GC analysis; column: DB-5 
(5 % phenyl 95 % dimethylpolysiloxane), DB-1 
(100 % dimethylpolysiloxane), 0.25 mm ×  
30 m × 0.25 µm; inlet: mode Split/Splitless (con-
stant flow or pressure), temperature 250 oC,  
carrier gas helium (1 ml / min); detector: ion-
isation mode  – EI mode, 70 eV (Cl mode if 
desired), transfer line temperature  – 280 oC, 
ion source temperature – 230 oC, scan param-
eters – TIC (SIM), scan range 35–450. Identi-
fication is accomplished by comparing the 
retention time and mass spectrum of the an-
alyte with that of a reference standard.

High performance liquid chromatography 
(HPLC). Operating conditions. Detector: di-
ode array detector (rapid scanning or vari-
able wavelength, UV 200–210 nm); stationary 
phase: C8 or C18 with 5 µm particle size; column 
length and diameter: ≤ 30 cm and ≤ 5.0 mm; 
pre-column: diameter 2–4 mm, length 25 mm, 
reversed phase C8 or C18; column temperature 
15–35 oC; mobile phase buffer: phosphate buf-
fer pH 2.0–3.2; mobile phase organic modifi-
er: methanol or acetonitrile between 2 % and 
20 %; flow rate: 0.1–2.0 ml / min; injection vol-
ume 1–100 µm.

Identification is accomplished by compar-
ing the retention time of the analyte with that 
of a reference standard and by using multiple 
UV wavelengths or diode array or rapid scan-
ning UV detection.

Capillary electrophoresis (CE). It is similar to 
HPLC, requires no derivatization or extraction 
steps. In contrast to HPLC, CE offers higher re-
solving power for the analysis of these solutes, 
which translates into faster analysis. 

IR-spectroscopy: in the 800–1600 cm-1 region.
1H-nuclear magnetic resonance (NMR): en-

ables the analyst to unequivocally distinguish 
between different ring-substituted amphet-
amine derivatives; although certain substitu-
tion patterns resemble one another in the area 
corresponding to the protons of the alkyl side 
chain, the integrated spectrum and the pat-
tern of the aromatic proton singles allow their 
distinction from one another. Liberate the 
free base of the ATS in situ by the addition of 
20–30 mg of solid K2CO3 and 0.5 ml CDCl3 and 
record the spectrum of the free base.

Immunoassays. Radioimmunoassay. Test 
on reduction of a number of leucocytes.

Antidotes: No antidotes.
Treatment of poisoning by ATS: activated 

charcoal, benzodiazepines, severe hyperten-
sion phentolamin, nitroprusside, Ca antago-
nists, lidocaine.

After mastering the educational material 
and based on the results of the research (situ-
ational tasks), a laboratory report is compiled 
and a workbook is filled in. The laboratory re-
port includes the following sections:

	− introduction, purpose, objectives of the 
study;

	− justification of the method (methods) 
used to perform the tasks; 

	− methods of processing the obtained data;
	− results and description of the obtained 

data, characteristics of the objects of 
chemical-toxicological analysis, charac-
teristics of the specified physico-chemi-
cal parameters or properties of the tested 
substances;

	− discussion of the results obtained, their 
correspondence to the goal and hypothe-
sis that were the reason for the beginning 
of the research;

	− conclusion on the general result of the 
learned theoretical material and the per-
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formed practical work and their corre-
spondence to the theoretical materials of 
literary sources.

CONCLUSIONS
Using the Case study method, we have built 

an algorithm for learning theoretical material 
and conducting research on situational tasks of 
objects of chemical and toxicological analysis of 
highly toxic substances of phenylalkylamines 
using the design of single and multiple studies 
with the identification of «anomalies» and 
conducting parallel/sequential studies with the 
comparison of results.

The selection of a large number of objects  – 
derivatives of phenylalkylamines provided 

a high expected increase in information and 
results. 

The assimilation of the material is 
carried out according to the following plan: 
representatives of the group and the peculiarity 
of their chemical structure, toxicological 
significance and symptoms of poisoning, 
objects of study, metabolic pathways and 
metabolites (active, inactive), isolation 
methods from objects of study, methods 
of qualitative detection and quantitative 
determination of phenylalkylamines, antidote 
and effective therapy. 

Sections of the laboratory report and 
workbook are filled in based on the results of 
the work performed.
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