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Abstract

The paper shows how the amphetamine content has varied in powders secured on the drug market in Poland in the period 2003—
2013. Qualitative analyses of the studied powders were carried out by gas chromatography-mass spectrometry (GC-MS), whilst
quantitative analyses were carried out by high performance liquid chromatography with diode array detection (HPLC-DAD).
As a result of the conducted research, it was ascertained that the average mass of individual portions of amphetamine sold on
the drug market in the studied period was in the range 0.3—0.5 g. In the 11 years covered by the study, the average concentration
of amphetamine decreased fourfold from 33% to 8%. Together with the drop in concentration of amphetamine in the studied
samples, the resultant size of the dose of this psychotropic substance decreased from 130 mg in 2003 to 40 mg in 2013. Samples
sent in to the Institute of Forensic Research contained other biologically active substances apart from amphetamine, amongst
which caffeine was the most prevalent. Furthermore, medicines, and from 2010, new psychoactive substances (NPS) — referred
to as dopalacze — were discovered in the samples. The conducted study has allowed us to update our knowledge on the subject

of the purity of amphetamine samples as well as the size of portions and doses.
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1. Introduction

Amphetamine was synthesized for the first time in
Germany in 1887. In the 1930s, its pharmacological
properties began to be studied, leading to its release
onto the market as a medicine — available without
prescription under the name Benzedrine — used in the
treatment of narcolepsy. In the United Kingdom, am-
phetamine was prescribed as a drug for depression,
and in the Netherlands as a treatment for obesity and
asthma. Due to its stimulating properties, ampheta-
mine was widely used by soldiers in WWII. From that
moment, it became the most popular synthetic stimu-
lant of the central nervous system (CNS) in Europe
(Problem amphetamine and methamphetamine use in
Europe, 2010). After the war, amphetamine was still
broadly used in healthcare, but due to its psychoactive

properties, it began to be abused for recreational pur-
poses. Therefore, measures were taken to restrict non-
medical access to this compound. Amphetamine was
classified in Schedule II of the Convention on Psycho-
tropic Substances of 1971, In the 1990s, a derivative
of amphetamine — MDMA (3,4-methylenedioxymeth-
amphetamine) became widespread on the drugs mar-
ket, and then, at the beginning of the 21 century, the
European drugs market became dominated by cocaine,
and now amphetamine is the second most frequent-
ly used stimulant after cocaine. However, in certain
countries, especially in Northern and Eastern Europe,
amphetamine is taken much more frequently than co-
caine, which means that it is the second most prevalent

' Convention on psychotropic substances, 1971, http://www.
unodc.org/pdf/convention_1971 en.pdf
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drug after cannabis products (Amphetamine. A Euro-
pean Union perspective in the global context, 2011;
EU drug markets report. A strategic analysis, 2013).

Amphetamine is still sporadically used for medici-
nal purposes (for example, in the United States, Can-
ada and the United Kingdom), but most available am-
phetamine is produced in illegal laboratories, mainly in
Europe (Amphetamine. A European Union perspective
in the global context, 2011; EU drug markets report.
A strategic analysis, 2013; World drug report, 2012).
Recently, illegal amphetamine laboratories have also
been discovered in other regions of the world — in
Southeast Asia, and West Africa as well as Central and
South America (Amphetamines and ecstasy, 2011).

In Europe, amphetamine most often finds its way
onto the market in the form of sulphate (VI), as a white
or off-white powder characterised by good solubility in
water. It is most often consumed orally, although it can
also be administered by snorting, or more rarely by in-
jection. Law enforcement agencies demonstrate great
effectiveness in limiting the supply of this substance.
Data from the United Nations Office on Drugs and
Crime (UNODC) show that in the years 2000—2009,
the amount of seized amphetamine increased tenfold
(from 3.1 tonnes to 33 tonnes), whilst in the year 2010,
it decreased to 19 tonnes (World drug report, 2012).
Monitoring of precursors applied in its production has
also intensified. The most popular precursor is 1-phe-
nylopropan-2-one (P-2-P, BMK), the trafficking of
which is relatively low-level and limited to several
countries. In turn, the number of seizures of a precur-
sor of BMK — phenylacetic acid — reached a high level
in 2010, being almost four times higher than in 2005
(Precursors and chemicals frequently used in the il-
licit manufacture of narcotic drugs and psychotropic
substances, 2011). Due to the increasing effectiveness
of preventive measures relating to international con-
trol of precursors, since 2010 in Europe, illegal pro-
duction of key amphetamine precursors from so-called
pre-precursors has become increasingly prevalent, i.e.:
phenylacetic acid, benzaldehyde and 2-phenylacetoac-
etonitrile (APAAN), most of which are not subject to
international control. Europol findings indicate that
most of the BMK available in Europe is produced in
illegal laboratories. The first illegal laboratories pro-
ducing BMK from APAAN — most frequently applied
in the production of BMK — have been closed down in
Belgium, Poland and the Netherlands (Muller, Mar-
tin, Rossler, Putz, 2013; Precursors and chemicals
frequently used in the illicit manufacture of narcotic
drugs and psychotropic substances, 2011). Another
substance used in the production of BMK is pheny-

lacetic acid, which is on the list of controlled precur-
sors? (Krawczyk, Kidawa, Strzelecka, 2009).

In Poland, the production of amphetamine in illegal
laboratories has grown in recent years and is current-
ly the highest in comparison with other countries of
north-eastern Europe. In 2009-2011, about 1.4 tonnes
of this drug was seized. Mainly small and medium-
sized laboratories operate in Poland, producing am-
phetamine aimed at the Scandinavian market (mainly
Sweden). In 1995-2009, about 160 illegal laboratories
were closed down (Krawczyk, Kidawa, Strzelecka,
2009; Perspective on drugs, synthetic drug production
in Europe, 2014).

The positive effects that occur after taking amphet-
amines are: increased concentration, decreased appe-
tite, improvement in well-being and euphoria. They
are very difficult to distinguish from those occurring
after taking methamphetamine and other derivatives.
For this reason, data concerning use of amphetamines
are considered in relation to a wider group of so-called
Amphetamine-Type Stimulants (ATS). According to
data from the European Monitoring Centre for Drugs
and Drug Addiction (EMCDDA) from 2012, about
13 million Europeans aged 15 to 64 (3.8%) have tak-
en a substance from this group at least once in their
lives. The latest data indicate a stabilisation or even
reduction of the scale of amphetamine consumption
in Europe (European Drug Report 2013: Trends and
Developments; 2012 Annual report on the state of the
drugs problem in Europe).

Analysing the profile of cases sent to the Institute
of Forensic Research in Krakow (IFR; Figure 1), it can
be concluded that currently the most popular narcotic
in Poland is cannabis (marihuana). The high avail-
ability of this substance, its relatively low price, and
the high social acceptance of its use have meant that
the cannabis herb market has stabilized at a very high
level, as indicated by, for example, the fact that about
40% of all expert opinions in the relevant period, i.e.
from 2003-2013, concerned cannabis products. In
2003-2009, the most widespread substances after can-
nabis were amphetamine and MDMA. After a period
of a slight increase in the number of cases concerning
amphetamine in 2003-2004, later only a systematic
drop in popularity of this psychotropic substance has
been observed. A large number of powders in which
1-phenylethylamine (1-PEA) was detected appeared
on the narcotics market in 2007-2009. The appearance
of this substance may indicate difficulties in access to
BMK, the precursor applied in the production of am-

2 Regulation (EC) No. 273/2004 of the European Parliament
and of the Council of 11 February 2004 on drug precursors.
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Fig. 1. Types of psychoactive substances analysed at IFR in 2003-2013.

phetamine. In order to increase its volume, in Poland,
acetophenone — which has similar physical and chemi-
cal properties —is added to BMK. It undergoes the same
transformations as BMK, and the final product of such
a reaction is 1-phenylethylamine (Btachut, Czarnocki,
Wojtasiewicz, 2001; Krawczyk, 1998; Krawczyk, Ki-
dawa, Strzelecka, 2009). The share of cases involving
amphetamines in the total number of expert opinions
drawn up between 20032013 decreased 5-fold, from
30% to 6%.

Regarding MDMA, after a period of certain stabi-
lization at the level of 10% in 2003-2005, the number
of cases concerning this psychotropic substance de-
creased to a level of 3% of all cases in 2009. After this
period, a further drop was observed and since 2010,
the number of cases concerning MDMA has not ex-
ceeded 1% of expert opinions prepared at the Section
for Alcohol and Drugs Analysis of the IFR. In recent
years, a drop in the number of cases concerning opi-
ates has also been observed, including opiates from
home-produced poppy straw products —in other words,
“compote” (Polish heroin). These studies confirm the
downward trend (observed in the whole of Europe) for
intravenous drug administration by opiate users.

Amongst other substances sent in for study, medi-
cines and pharmaceutical preparations constitute
a large group. In 2008, the first samples of new psy-
choactive substances (NPS), so-called dopalacze, were
sent in to the [FR. These are substances with a structure
that is similar to controlled narcotic drugs or psycho-

tropic substances. Their chemical structure is modified
in such a way that they cannot be classified as control-
led substances, but at the same time it is highly prob-
able that they will demonstrate psychoactive activity.
Since 2009, designer drugs have enjoyed increasing
popularity, which has been reflected in the number of
cases dealt with by the IFR concerning these substanc-
es. The largest increase (by 11%) was noted in 2010,
which led to action to close shops with designer drugs
(and other legal highs), as well as the introduction of
a ban on their sale. In the last two years, the number of
cases concerning NPS has exceeded 20% of all cases
subject to an expert opinion at the IFR.

The aim of this study was to determine how the am-
phetamine content in powders secured on the narcotics
market in Poland has changed. Data from opinions is-
sued by IFR in the period 1.01.2003-31.12.2013 was
used as a basis for statistical analysis of these trends.

2. Materials and methods

For the purposes of this study, results of examina-
tion of samples of powders that were the subject of
expert opinions drawn up at the Section for Alcohol
and Drugs Analysis IFR in the years 2003—-2013 were
analysed. For quantitative analyses, standards of am-
phetamine hydrochloride in the form of 1.0 mg/ml so-
lution in methanol (MeOH) were applied. These were
bought from Cerilliant (Round Rock, Texas, United
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States). Gradient grade acetonitrile (ACN) was used
for HPLC, and MeOH (analytical grade) originated
from Merck (Darmstadt, Germany).

Samples of powders were prepared for study in the
following way:

— qualitative analysis: 0.01 g of powder dissolved in
0.5 ml MeOH and centrifuged;

— quantitative analysis: 0.01 g of powder dissolved in
10 ml of a mixture of MeOH and water (1:1, v/v),
and then diluted 1:50 with water with addition of
85% phosphoric acid (V) (100 pl/l water).
Qualitative analysis of the studied powders was

carried out by gas chromatography coupled with mass

spectrometry (GC-MS). A Series HP 6890 N GC Sys-
tem coupled with a 5973 Network Mass Selective

Detector by Agilent (United States) — a quadrupole

mass analyzer — was used for the analyses. A sample

of volume 1 pl was injected automatically in the split-
less mode. Chromatographic separation of the studied
substances was carried out on an HP-5MS capillary
column (30 m % 0.25 mm x 0.25 um) in a programmed
temperature gradient. The initial temperature of the
column (75°C) was maintained for 1 min, then in-
creased linearly at a rate of 20°C/min to 275°C and
remained stable for 9 min. The total time of analysis
was 18 min. Helium at a constant flow rate of 1ml/min
was used as the carrier gas. Electron ionization (EI) at

70 eV was applied. Positive ions were analysed. Ac-

quisition was performed in the full scan mode for the

whole range of masses m/z from 29 to 600 amu.
Quantitative analysis was carried out by the meth-

od of high performance liquid chromatography, with

diode array detection (HPLC-DAD). An Elite La

Chrom D-2000 System was used. Chromatographic

separation was carried out on a Chromolith RP-18e

monolithic column (100 mm x 5 mm) by Merck in
reversed phase with a gradient change in the composi-
tion of the mobile phase. It consisted of a mixture of

water with addition of 85% phosphoric acid (V) (100

ul/l) (A) as well as ACN (B). The mobile phase flow

rate was 1 ml/min, and the total time of analysis was

9 min. Elution took place in the following conditions:

0 min — 99% (A)/1% (B), 4 min — 40% (A)/60% (B),

5 min — 99% (A)/1% (B), 9 min — 99% (A)/1% (B).

The column thermostating temperature was 40°C.

Dosing of the sample onto the column was done by

an autosampler. The volume of the sample applied to

the column was 20 pl. Spectra of the substances were
recorded in the spectral range from 200 to 400 nm.

3. Results and analysis

In the analysed period, a total of 1972 samples of
powders containing amphetamine were tested and were
the subject of 1191 expert reports. Table 1 shows the
variety of sizes of samples sent in for study. The great-
est number of samples of powders had a mass < 1.0 g,
whereas the smallest number of powders had a mass
greater than 100 g. It should be noted that samples of
powder with a mass of several hundred grams or even
several kilograms were also subjected to study. Table
1 also shows the average concentrations of ampheta-
mine in the presented ranges of masses of powders.

Table 1
Average concentration of amphetamine in studied
powders depending on the weight of the sample

Powder

: m<10 1.0<m<10 10<m<100 m>100
weight [g]

Numberof 45 404 114 27
samples

Average

concentra-

tion of am- 21.3 22.0 17.9 27.7
phetamine

[%]

The first stage of analysis consisted in establishing
the size of individual portions of amphetamine distrib-
uted on the drugs market. Figure 2 shows the weight of
seized samples sent in for analysis at [FR in the period
2003-2013 (for a mass range up to 2.0 g).

As the graph shows, the weight of the secured
powders was usually below 1.0 g: such samples con-
stituted almost 75% of all analysed powders. The dis-
tribution of sizes of samples in this range was not con-
sistent with a normal distribution and indicated a fairly
uniform variation of masses, especially in the range
0.1-0.6 g (150 samples or more), but the number of
samples of mass 0.9—1.0 g was also significant (41).
Therefore it was decided to assume that samples of
mass up to 1.0 g constituted individual commercial
portions of this psychotropic substance. It was calcu-
lated that the average concentration of amphetamine
in this group was 21.3% and was close to the aver-
age concentration in the whole collection of samples,
which was 21.4%.

Figure 3 shows how the average mass of am-
phetamine portions (packages) changed over the last
11 years. As can be seen, they increased slightly, from
about 0.3 g to 0.4 g in the period 2003-20006, to about
0.5 g in the years 2011-2013. This increase was not,
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Fig. 2. Weight of seized powders in the years 2003-2013 (for a mass range up to 2.0 g).
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Fig. 3. Average sizes of individual portions (packages) of amphetamine in the years 2003-2012 (m < 1.0 g).

however, statistically significant, due to the great di-
versity of masses of samples.

Figure 4, in turn, shows changes in concentration
of amphetamine in all studied powders. In the course
of the 11 presented years, the concentration of this
psychotropic substance decreased fourfold. Whereas
in the years 2003-2005, the situation was fairly stable
and the average concentration of amphetamine was

2008 2008 2010 20m 2012 2013

maintained at a level of 30-35%, from 2006 a system-
atic drop in this concentration was observed to a value
of 8% in 2010. The following year, there was a slight
increase in concentration of amphetamine in the se-
cured samples, but in the next two years, the content
of amphetamine in powders decreased, and then in the
year 2013 again attained a level of 8%.

Problems of Forensic Sciences 2014, vol. 98, 138—150
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Fig. 4. Average concentration of amphetamine in powders in the years 2003—-2013.

The next stage of the analysis was to determine the
size of doses of amphetamine contained in powders (in
individual portions/packages) distributed on the drug
market. The results are shown in Figure 5.

In the year 2003, the average content of ampheta-
mine was 130 mg, but later only a decrease in this val-
ue was observed. In the years 2004-2006, the average
dose of amphetamine was about 100 mg, and in the
year 2010, it dropped to 31 mg. In 2011, samples with
a higher concentration of amphetamine appeared on
the drugs market, but the following year, this size de-
creased again to 30 mg, and in 2013, the average dose
of amphetamine was about 40 mg. Thus, as predicted,
with the size of commercial portions remaining almost
unchanged, as the concentration of amphetamine in
samples fell, the size of consumed doses of this psy-
chotropic substance decreased.

An attempt was made to explain what influenced
such a significant decrease in amphetamine content.
To this end, an analysis of studied samples was carried
out in terms of additives showing biological activity
(Figure 6).

As the above data show, increasing amounts of
samples containing other biologically active substanc-
es apart from amphetamine are appearing on the drugs
market. In the years 2003—2004, they constituted less
than 20%. Their share rose systematically, and in 2008
constituted over half of all studied samples. In 2012,
all powders containing amphetamine that were sub-

mitted to [FR also contained other biologically active
substances.

Figure 7 presents an analysis of the content of oth-
er biologically active substances in powders contain-
ing amphetamine. Caffeine dominates among these
compounds. In 2006, samples containing creatine as
an additive began to appear, and from 2009, a large
number of samples contained a mixture of both caf-
feine and creatine in addition to amphetamine. Both
creatine and caffeine are substances with an intense
white colour, so when mixed with amphetamine they
constitute a “catchy” product with the required colour
and consistency. Furthermore, caffeine is a substance
with psychoactive activity, and its addition reinforces
the stimulating effect of amphetamine. However, the
significance of mixtures of amphetamine and other
amphetamine-type stimulants (ATS) has decreased.

As regards the remaining compounds, in the first
half of the analysed period, medicines were the pre-
dominant group. They were mainly psychotropic (car-
bamazepine, levomepromazine, clonazepam, and
sertraline), analgesic (phenacetin, and codeine), anti-
inflammatory and antipyretic drugs (paracetamol,
acetylsalicylic acid, ethenzamide, ibuprofen, and
diclofenac). Furthermore, valproic acid, ranitidine,
theophylline, diphenhydramine and metoclopramide,
amongst others, were detected. Since 2010, samples
have started to appear on the market which contain
NPS as additives to amphetamine. These have mainly

Problems of Forensic Sciences 2014, vol. 98, 138—150
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Fig. 5. Average sizes of doses of amphetamine in individual portions in years 2003-2013 (m < 1.0 g).
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Fig. 6. Analysis of samples containing amphetamine in terms of added biologically active substances (o0 — not containing bio-
logically active additives, m — containing other active substances).
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Fig. 7. Analysis of biologically active substances in powders containing amphetamine.

been cathinones: mephedrone, pentedrone, methy-
lone, 4-methylethcathinone (4-MEC), o-pyrrolidi-
nopropiophenone (a-PPP), 4’-methyl-a-pyrrolidino-
propiophenone (MePPP), as well as desoxypipradrol
(2-DPMP) and ethylphenidate. However, bearing in
mind that such samples constituted a small fraction
of the studied powders, it may be supposed that the
presence of these substances in samples with amphet-
amine was not intended, but was a result of accidental
contamination, e.g., by a dealer when diluting sam-
ples. Another possibility is the desire to experiment
with new mixtures of psychoactive substances.

4. Conclusions

In Poland, for years the most commonly used syn-
thetic drug was amphetamine. Since 2010, NPS have
gained in significance, sold as “legal highs” (dopala-
cze), which has led to a decrease in the share of am-
phetamine in the drug market. The conducted analyses
have confirmed the tendency towards a stabilization
or decrease in consumption of amphetamine in Europe
in recent years.

Illegal drug manufacturers exhibit a high level
of innovation of production processes as well as the
ability to quickly adapt to new legal regulations. Dur-
ing the 11 years covered by the study, the content of
amphetamine in samples has fallen fourfold, but the
share of other biologically active substances, mainly
caffeine and creatine, has increased significantly. The

reason for this state of affairs is probably the decisive
actions taken by law enforcement agencies aimed at
limiting the supply of amphetamine and access to its
precursors.

The conducted research indicates that constant
monitoring of changes in the qualitative and quanti-
tative composition of samples originating from the
drugs market is necessary, which enables updating of
information on the purity of drugs, and the size of their
commercial portions and doses.
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ANALIZA ZMIAN ZAWARTOSCI AMFETAMINY W PROSZKACH
POCHODZACYCH Z RYNKU NARKOTYKOWEGO

1. Wstep

Amfetamina po raz pierwszy zostala zsyntetyzowa-
na w 1887 roku w Niemczech. W latach 30. ubiegtego
wieku zaczeto rozpatrywac jej wlasciwosci farmakolo-
giczne, dzigki ktoérym trafita na rynek jako lek dostepny
bez recepty pod nazwa Benzydryna, uzywany w leczeniu
narkolepsji. W Wielkiej Brytanii amfetaming przepisy-
wano jako lek na depresje¢, a w Holandii w leczeniu oty-
osci 1 astmy. Ze wzgledu na wiasciwosci stymulujace,
amfetamina byla powszechnie stosowana przez zohierzy
w czasie Il wojny $wiatowej. Od tego momentu stata si¢
najpopularniejszym w Europie syntetycznym stymulan-
tem os$rodkowego uktadu nerwowego (OUN; Problem
amphetamine and methamphetamine use in Europe,
2010). Po wojnie amfetamine nadal szeroko uzywano
w lecznictwie, jednak ze wzglgdu na wiasciwosci psycho-
aktywne zaczg¢to jej naduzywacé w celach rekreacyjnych.
Podjeto zatem dzialania, ktorych celem byto ogranicze-
nie dostepu do tego zwiazku w celach pozamedycznych.
Amfetamina zostata sklasyfikowana w wykazie II Kon-
wencji o substancjach psychotropowych z 1971'. W la-
tach 90. ubieglego wieku na rynku narkotykowym roz-
powszechniona zostata pochodna amfetaminy — MDMA
(3,4-metylenodioksymetamfetamina), natomiast na po-
czatku XXI wieku europejski rynek narkotykowy zostat
zdominowany przez kokaing i obecnie amfetamina jest
drugim po kokainie najczgsciej uzywanym stymulantem.
Jednak w niektorych krajach, szczegoélnie w pdtnocne;j
oraz wschodniej cze$ci Europy, amfetaming przyjmu-
je sie o wiele czesciej niz kokaing, co sprawia, ze jest
drugim najbardziej rozpowszechnionym narkotykiem po
produktach konopi (Admphetamine. A European Union
perspective in the global context,2011; EU drug markets
report. A strategic analysis, 2013).

Amfetamina nadal bywa sporadycznie uzywana
w celach leczniczych (m. in. w Stanach Zjednoczonych,
Kanadzie i Wielkiej Brytanii), jednak wigkszos$¢ dostep-
nej amfetaminy jest produkowana w nielegalnych labo-
ratoriach, gtownie w Europie (Amphetamine. A Euro-
pean Union perspective in the global context, 2011; EU
drug markets report. A strategic analysis, 2013; World
drug report, 2012). Ostatnio nielegalne laboratoria am-
fetaminy sa wykrywane rowniez w innych rejonach
$wiata — w potudniowo-wschodniej Azji, Afryce Zachod-
niej oraz Centralnej i Poludniowej Ameryce (Admpheta-
mines and ecstasy, 2011).

' Convention on psychotropic substances, 1971, http://www.
unodc.org/pdf/convention 1971 en.pdf

W Europie amfetamina najczgsciej trafia na rynek
w postaci siarczanu (VI) jako biaty Iub zblizony do
biatego koloru proszek charakteryzujacy si¢ dobra roz-
puszczalnos$cia w wodzie. Jest ona zazywana najczesciej
doustnie, chociaz bywa przyjmowana réwniez poprzez
wciaganie nosem i rzadziej droga iniekcji. Organy Sciga-
nia wykazuja duza skuteczno$¢ w ograniczaniu podazy
tej substancji. Z danych Biura Narodow Zjednoczonych
ds. Narkotykow i Przestepczosci (UNODC) wynika, ze
w latach 2000-2009 ilos¢ skonfiskowanej amfetaminy
wzrosta dziesigciokrotnie (z 3,1 ton do 33 ton), natomiast
w roku 2010 zmalata do 19 ton (World drug report, 2012).
Zintensyfikowano réwniez nadzor nad prekursorami sto-
sowanymi do jej produkcji. Najpopularniejszy prekursor
to 1-fenylopropan-2-on (P-2-P, BMK), ktorego przemyt
jest stosunkowo niewielki i ograniczony do kilku krajow.
Z kolei liczba konfiskat prekursora BMK — kwasu feny-
looctowego w 2010 roku osiagneta wysoki poziom i byta
ona blisko czterokrotnie wyzsza w poréwnaniu z rokiem
2005 (Precursors and chemicals frequently used in the il-
licit manufacture of narcotic drugs and psychotropic sub-
stances, 2011). Ze wzgledu na coraz wigksza efektyw-
nos$¢ srodkow zaradczych dotyczacych migdzynarodowe;j
kontroli nad prekursorami od 2010 roku w Europie coraz
czedciej ma miejsce nielegalna produkcja kluczowych
w wytwarzaniu amfetaminy prekursordw z tzw. pre-
prekursorow, tj. kwasu fenylooctowego, benzaldehydu
i 2-fenylooctanu acetonitrylu (APPAN), z ktorych wiek-
szo$¢ nie podlega migdzynarodowej kontroli. Z ustalen
Europolu wynika, ze wickszo§¢ dostepnego w Europie
BMK jest produkowana wilasnie w nielegalnych labora-
toriach. Pierwsze nielegalne laboratoria wytwarzajace
BMK z APAAN, najczesciej stosowanego do produkcji
BMK, zostaty zlikwidowane w Belgii, Polsce i Holan-
dii (Muller, Martin, Rossler, Putz, 2013; Precursors and
chemicals frequently used in the illicit manufacture of
narcotic drugs and psychotropic substances, 2011). Do
produkcji BMK uzywany jest rowniez kwas fenyloocto-
wy, ktory znajduje si¢ na liscie kontrolowanych prekur-
sorow? (Krawezyk, Kidawa, Strzelecka, 2009).

W Polsce produkcja amfetaminy w nielegalnych
laboratoriach wzrosta w ostatnich latach i jest obecnie
najwicksza w poréwnaniu z innymi krajami p6inocno-
wschodniej czgéci Europy. W latach 2009-2011 przejeto
okoto 1,4 tony tego narkotyku. Na terenie naszego kraju
dziataja gtéwnie niewielkie i $rednie laboratoria produ-

2 Rozporzadzenie (WE) nr 273/2004 Parlamentu Europejsk-
iego i Rady z dnia 11 lutego 2004 r. w sprawie prekursorow
narkotykowych.
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kujace amfetaming docelowo na rynek skandynawski
(gtéwnie Szwecja). W latach 1995-2009 zlikwidowano
okoto 160 nielegalnych laboratoriow (Krawczyk, Kida-
wa, Strzelecka, 2009; Perspective on drugs, synthetic
drug production in Europe, 2014).

Efekty pozytywne, jakie wystepuja po przyjgciu am-
fetaminy, to: zwigkszenie koncentracji, zmniejszenie
apetytu, poprawa samopoczucia oraz euforia i sg bardzo
trudne do rozrdznienia od wystepujacych po przyjeciu
metamfetaminy i innych pochodnych. Z tego powodu
dane dotyczace uzywania amfetaminy sg rozpatrywane
w odniesieniu do szerszej grupy tzw. stymulantéw typu
amfetaminy (ATS — Amphetamine-Type Stimulants).
Wg danych Europejskiego Centrum Monitorowania Nar-
komanii i Narkotykéw (EMCDDA) z 2012 roku okoto
13 milionéw Europejczykow w wieku 15 do 64 lat (3,8%)
przynajmniej raz w zyciu zazylo substancje z tej grupy.
Najnowsze dane informujg o stabilizowaniu si¢ lub na-
wet zmniejszaniu skali spozycia amfetaminy w Europie
(Europejski raport narkotykowy. Tendencje i osiggniecia,
2013; Stan problemu narkotykowego w Europie, 2012).

Analizujac profil spraw nadsytanych do Instytutu
Ekspertyz Sadowych w Krakowie (IES; rysunek 1), moz-
na stwierdzi¢, ze obecnie najbardziej popularnym narko-
tykiem w Polsce jest ziele konopi innych niz widkniste
(marihuana). Duza dostepnos¢ tego $rodka, stosunkowo
niska cena oraz duze przyzwolenie spoteczne na jego
zazywanie spowodowaly, ze rynek ziela konopi ustabi-
lizowal si¢ na bardzo wysokim poziomie, na co wska-
zuje chocby fakt, ze okoto 40% wszystkich ekspertyz
w rozpatrywanym okresie, czyli w latach 2003-2013,
dotyczyto wtasnie produktow konopi. W latach 2003—
2009 najbardziej rozpowszechnione po konopiach byly:
amfetamina i MDMA. Po okresie niewielkiego wzrostu
liczby spraw dotyczacych amfetaminy w latach 2003—
2004, pozniej obserwowano juz tylko systematyczny
spadek popularnosci tej substancji psychotropowej. Na
rynku narkotykowym w latach 2007-2009 pojawita si¢
duza liczba proszkow, w ktorych wykrywano 1-fenylo-
etyloaming (1-PEA). Pojawienie si¢ tej substancji moze
$wiadczy¢ o trudnosciach w dostepie do BMK, prekur-
sora stosowanego do produkcji amfetaminy. W celu
zwigkszenia jego objetosci, w Polsce do BMK dodaje
si¢ acetofenonu, ktéry ma zblizone wlasciwosci fizycz-
ne i chemiczne. Ulega on takim samym przemianom jak
BMK, a finalnym produktem takiej reakcji jest wlasnie
1-fenyloetyloamina (Btachut, Czarnocki, Wojtasiewicz,
2001; Krawczyk, 1998; Krawczyk, Kidawa, Strzelecka,
2009). Udzial spraw dotyczacych amfetaminy w taczne;j
liczbie ekspertyz wykonywanych w latach 2003-2013
zmniejszyl si¢ pigciokrotnie, z 30% do 6%.

W przypadku MDMA, po okresie pewnej stabiliza-
¢ji na poziomie 10% w latach 2003-2005, liczba spraw
dotyczaca tej substancji psychotropowej zmniejszyla
si¢ do warto$ci 3% wszystkich spraw w 2009 roku. Po

tym okresie obserwowano dalszy spadek i od 2010 ilos¢
spraw dotyczacych MDMA nie przekracza 1% ekspertyz
wykonywanych w Pracowni Badania Alkoholu i Nar-
kotykow IES. W ciggu ostatnich lat obserwowano réw-
niez spadek liczby spraw dotyczacych opiatow, w tym
domowej produkcji przetwordéw stomy makowej, czyli
tzw. kompotu (polskiej heroiny). Badania te potwierdza-
ja tendencj¢ spadkowa (obserwowang w catej Europie)
w dozylnym przyjmowaniu narkotykdéw przez osoby za-
zywajace opiaty.

Sposrod innych substancji nadsytanych do badan
duza grupe stanowia leki i preparaty farmaceutyczne.
W 2008 roku do IES nadestano pierwsze probki nowych
substancji psychoaktywnych (NSP), tzw. dopalaczy. Sa
to substancje o budowie zblizonej do kontrolowanych
srodkow odurzajacych Iub substancji psychotropowych.
Ich struktura chemiczna jest tak zmodyfikowana, aby nie
mogty zosta¢ uznane za substancje kontrolowane, a jed-
noczesnie bylo wysoce prawdopodobne, ze wykaza dzia-
fanie odurzajace. Od 2009 roku dopalacze cieszyly si¢
coraz wigkszg popularnoscia, co znalazto odzwierciedle-
nie w liczbie nadsytanych do IES spraw, w ktorych sta-
nowily one przedmiot badan. Najwigkszy wzrost (o 11%)
odnotowano w roku 2010, co bylo zwigzane z akcja za-
mykania sklepow z dopalaczami oraz wprowadzeniem
zakazu ich sprzedazy. W ostatnich dwodch latach liczba
spraw dotyczacych NSP przekroczyta 20% wszystkich
opracowywanych w IES ekspertyz.

Celem niniejszej pracy bylo okreslenie, jak zmieniata
si¢ zawarto$¢ amfetaminy w proszkach zabezpieczonych
na rynku narkotykowym w Polsce. Do analizy statystycz-
nej tych zmian wykorzystano dane z opinii wydanych
przez IES w okresie 1.01.2003-31.12.2013.

2. Materialy i metody

Do celéow niniejszego opracowania analizie poddano
wyniki badan probek proszkow bedacych przedmiotem
ekspertyz wykonywanych w Pracowni Badania Alkoholu
i Narkotykéw IES w latach 2003-2013. Do analiz ilos-
ciowych stosowano wzorce chlorowodorku amfetaminy
w postaci roztworu 1,0 mg/ml w metanolu (MeOH), kto-
re zostaty zakupione w firmie Cerilliant (Round Rock,
Teksas, Stany Zjednoczone). Acetonitryl (ACN) czysto-
$ci gradientowej do HPLC i MeOH (czysty do analiz)
pochodzity z firmy Merck (Darmstadt, Niemcy).

Probki proszkow przygotowywano do badan w naste-
pujacy sposob:

— analizy jakosciowe: 0,01 g proszku rozpuszczano
w 0,5 ml MeOH i odwirowywano;

— analizy ilosciowe: 0,01 g proszku rozpuszczano
w 10 ml mieszaniny MeOH z woda (1:1, v/v), a na-
stepnie rozcienczano w stosunku 1:50 woda z dodat-
kiem 85% kwasu fosforowego (V) (100 pl/l wody).
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Analize jakosciowa badanych proszkéw przepro-
wadzono metoda chromatografii gazowej sprzezonej ze
spektrometriag mas (GC-MS). Podczas badan wykorzy-
stano chromatograf gazowy serii HP 6890 N GC System
sprzezony ze spektrometrem mas 5973 Network Mass
Selective Detektor firmy Agilent (Stany Zjednoczone),
bedacym kwadrupolowym analizatorem mas. Probke
w objetosci 1 pl dozowano automatycznie w trybie bez
podzialu strumienia gazu no$nego. Chromatograficzny
rozdzial badanych substancji prowadzono na kolum-
nie kapilarnej HP-5MS (30 m x 0,25 mm X 0,25 pm)
w programowanym przyroscie temperatury. Tempera-
tura poczatkowa kolumny (75°C) byla utrzymywana
przez 1 min, nastgpnie wzrastata liniowo z szybkos$cia
20°C/min do 275°C i pozostawala niezmieniona przez
9 min. Catkowity czas analizy wynosit 18 min. Jako gaz
no$ny stosowano hel o statym natgzeniu przeptywu wy-
noszacym 1 ml/min. Zastosowano jonizacj¢ strumieniem
elektronoéw (EI), ktorych energia wynosita 70 eV. Anali-
zowano jony dodatnie. Akwizycje prowadzono w trybie
skanowania catego zakresu mas m/z od 29 do 600 amu.

Analizy ilosciowej dokonano metoda wysokospraw-
nej chromatografii cieczowej, stosujac chromatograf
cieczowy wyposazony w detektor spektrofotometryczny
z szeregiem diod (HPLC-DAD). Do badan wykorzy-
stano aparat Elite La Chrom D-2000 System. Rozdziat
chromatograficzny przeprowadzono na kolumnie mono-
litycznej Chromolith RP-18e (100 mm x 5 mm) firmy
Merck w odwréconym uktadzie faz przy gradientowe;j
zmianie sktadu fazy ruchome;j. Fazg ruchoma stanowita
mieszanina wody z dodatkiem 85% kwasu fosforowego
(V) (100 pl/1) (A) oraz ACN (B). Natezenie przeptywu
fazy ruchomej wynosito 1 ml/min, a calkowity czas ana-
lizy 9 min. Elucja przebiegata w nast¢pujacych warun-
kach: 0 min — 99% (A)/1% (B), 4 min — 40% (A)/60%
(B), 5 min — 99% (A)/1% (B), 9 min — 99% (A)/1% (B).
Temperatura termostatowania kolumny wynosita 40°C.
Dozowanie probki na kolumng odbywalo si¢ przez auto-
matyczny podajnik prébek. Objetos¢ probki nanoszone;j
na kolumne wynosita 20 pl. Widma substancji rejestro-
wano w zakresie spektralnym od 200 do 400 nm.

3. Wyniki i ich analiza

W objetym analizg okresie przebadano tacznie 1972
probki proszkéw zawierajacych amfetaming i bedacych
przedmiotem 1191 ekspertyz. W tabeli | przedstawiono
zrdéznicowanie wielkosci probek nadsylanych do badan.
Najwigksza liczbe probek stanowily proszki o masie
< 1,0 g, najmniej natomiast proszki o masie powyzej
100 g. Nalezy doda¢, ze przedmiotem badan byty réw-
niez proszki o masach kilkusetgramowych, a nawet kil-
kukilogramowych. W tabeli 1 przedstawiono réwniez

$rednie stgzenia amfetaminy w uwzglednionych prze-
dziatach mas proszkow.

Pierwszym etapem analizy bylo ustalenie wielko-
$ci pojedynczych porcji handlowych amfetaminy (tzw.
dziatek) rozprowadzanych na rynku narkotykowym. Na
rysunku 2 przedstawiono, jak zmieniata si¢ wielko$¢ pro-
bek nadsylanych do badan w IES w latach 2003-2013
(dla zakresu mas do 2,0 g).

Jak wynika z wykresu, masa zabezpieczanych probek
byta zwykle ponizej 1,0 g i stanowily one prawie 75%
wszystkich analizowanych probek. Rozktad wielkosci
probek w tym zakresie nie byt zgodny z rozkladem nor-
malnym i wskazywat na do$¢ rownomierne zréoznicowa-
nie mas, szczegodlnie w zakresie 0,1-0,6 g (150 prébek
lub wigcej), ale liczba probek o masie 0,9-1,0 g rowniez
byla znaczaca (41). Dlatego zdecydowano si¢ przyjaé,
ze probki o masie do 1,0 g stanowily pojedyncze por-
cje handlowe tej substancji psychotropowej. Obliczono,
ze $rednie st¢zenie amfetaminy w tej grupie wynosito
21,3% 1 byto ono zblizone do $redniego stezenia w catym
zbiorze probek, ktore wynosito 21,4%.

Na rysunku 3 przedstawiono, jak zmieniaty si¢ $red-
nie wielkosci dzialek w ciggu ostatnich jedenastu lat. Jak
mozna zauwazy¢, ulegaty one nieznacznemu zwigksze-
niu, od ok. 0,3 g do 0,4 g w latach 2003—-2006 do oko-
fo 0,5 g w latach 2011-2013. Wzrost ten nie byt jednak
statystycznie istotny z uwagi na duze zréznicowanie mas
probek.

Na rysunku 4 przedstawiono z kolei zmiany st¢zenia
amfetaminy we wszystkich badanych proszkach. W cia-
gu zaprezentowanych 11 lat poziom st¢zenia tej substan-
cji psychotropowej zmniejszyt si¢ czterokrotnie. O ile
w latach 2003-2005 sytuacja byta dos$¢ ustabilizowana
i $rednie stezenie amfetaminy utrzymywato si¢ na po-
ziomie 30-35%, to od roku 2006 obserwowano systema-
tyczny spadek tej wielkosci do wartosci 8% w 2010 roku.
W kolejnym roku nastgpit niewielki wzrost stgzenia am-
fetaminy w zabezpieczonych probkach, jednak w ciagu
nastepnych dwoch lat zawarto$¢ amfetaminy w prosz-
kach zmniejszyta si¢ i w roku 2013 ponownie osiggneta
poziom 8%.

Kolejnym etapem analizy byto okreslenie wielkosci
dawek amfetaminy zawartych w proszkach (w pojedyn-
czych porcjach) rozprowadzanych na rynku narkotyko-
wym. Wyniki przedstawiono na rysunku 5.

W roku 2003 $rednia zawarto$¢ amfetaminy wynosita
130 mg, jednak p6zniej obserwowano juz tylko spadek
tej wartos$ci. W latach 2004-2006 $rednia dawka amfeta-
miny wynosila okoto 100 mg, a w roku 2010 obnizyta si¢
do 31 mg. W 2011 roku na rynku narkotykowym pojawi-
ly si¢ probki z wyzsza zawarto$cig amfetaminy, jednak
juz w kolejnym roku wielko$¢ ta zmniejszyta si¢ ponow-
nie do 30 mg, a w roku 2013 wyniosta ok. 40 mg. Zatem
zgodnie z przewidywaniami, przy niemal niezmienionej
wielkosci porcji handlowej, wraz ze spadkiem st¢zenia
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amfetaminy w probkach, maleje wielko§¢ przyjmowa-
nych dawek tej substancji psychotropowe;.

Podjeto probe wytlumaczenia, co wptyneto na tak
znaczne obnizenie zawarto$ci amfetaminy. W tym celu
przeprowadzono analiz¢ badanych prébek pod wzgle-
dem dodatkow wykazujacych dziatanie biologiczne (ry-
sunek 6).

Jak wskazuja powyzsze dane, na rynku narkotyko-
wym pojawia si¢ coraz wigcej probek zawierajacych
oprocz amfetaminy inne substancje biologicznie czynne.
W latach 2003-2004 stanowity one mniej niz 20%. Ich
udziat systematycznie wzrastat i w roku 2008 stanowit
ponad potowe wszystkich badanych probek. W 2012 ro-
ku wszystkie dostarczone do IES proszki zawierajace
amfetaming zawieraly réwniez inne zwiazki biologicznie
czynne.

Na rysunku 7 przedstawiono analiz¢ zawarto$ci in-
nych substancji biologicznie czynnych w proszkach za-
wierajacych amfetaming. Wsrod tych zwiazkéw domi-
nuje kofeina. W roku 2006 zaczely pojawiaé si¢ probki
zawierajace jako dodatek kreatyne, a od 2009 roku duza
liczba probek oprocz amfetaminy zawierala mieszani-
n¢ obu zwigzkow. Zaréwno kreatyna, jak i kofeina, sa
substancjami koloru intensywnie biatego, dlatego w mie-
szaninie z amfetaming stanowig rynkowo chwytliwy
produkt o pozadanej barwie i konsystencji. Ponadto ko-
feina jest substancja o dziataniu psychoaktywnym, a jej
dodatek wzmacnia stymulujace dziatanie amfetaminy.
Na znaczeniu stracity natomiast mieszaniny amfetaminy
iinnych ATS.

Jesli chodzi o pozostale zwiazki, to w pierwszej po-
lowie analizowanego przedziatu czasu przewazajaca gru-
pe stanowity leki. Byly to gtéwnie leki psychotropowe
(karbamazepina, lewomepromazyna, klonazepam, ser-
tralina), przeciwbolowe (fenacetyna, kodeina), przeciw-
zapalne i przeciwgoraczkowe (paracetamol, kwas acety-
losalicylowy, etenzamid, ibuprofen, diklofenak). Ponad-
to wykryto m.in. kwas walproinowy, ranitydyne, teofili-
ne, difenhydraming i metoklopramid. Od 2010 roku na
rynku zaczely pojawiac si¢ probki, ktore jako dodatki do
amfetaminy zawieraly NSP wykrywane w dopalaczach.
Byly to gtéwnie katynony: mefedron, pentedron, mety-
lon, 4-metyloetylokatynon (4-MEC), a-pirolidynopro-
piofenon (a-PPP), 4’-metylo-a-pirolidyno-propiofenon
(MePPP), a takze dezoksypipradrol (2-DPMP) i etylo-
fenidat. Jednak biorac pod uwage fakt, ze takie probki
stanowity niewielki procent badanych proszkéw, mozna
przypuszczac, ze obecno$¢ tych substancji w probkach
z amfetaming nie byla zamierzona, a wynikala z przy-
padkowego zanieczyszczenia, np. przez dilera przy roz-
cienczaniu probek. Inng mozliwoscia jest che¢¢ ekspery-
mentowania z nowymi mieszankami substancji psycho-
aktywnych.

4. Whnioski

W Polsce od lat najczesciej przyjmowanym narkoty-
kiem syntetycznym byta amfetamina. Od 2010 roku na
znaczeniu zyskaty NSP sprzedawane jako ,,dopalacze”,
co wplyneto na zmniejszenie udziatu amfetaminy na ryn-
ku narkotykowym. Przeprowadzone analizy potwierdzity
tendencj¢ stabilizowania si¢ lub zmniejszania spozycia
amfetaminy w Europie w ostatnich latach.

Nielegalni wytworcy narkotykéw wykazuja wysoki
poziom innowacyjnosci procesé6w produkcji oraz umie-
jetnos¢ szybkiego adoptowania si¢ do nowych warun-
kow kontroli. W trakcie objetych analizg 11 lat, zawar-
to$¢ amfetaminy w probkach zmniejszyla si¢ czterokrot-
nie, ale znacznie zwigkszyl si¢ udziat innych substancji
biologicznie czynnych, gléwnie kofeiny i kreatyny. Przy-
czyng takiego stanu byly prawdopodobnie zdecydowane
dziatania organ6éw $cigania majace na celu ograniczenie
podazy amfetaminy i dostepu do jej prekursorow.

Przeprowadzone badania wskazuja, ze konieczny
jest staly monitoring zmian sktadu jakosciowego i ilos-
ciowego probek pochodzacych z rynku narkotykowego,
co umozliwia aktualizacj¢ informacji na temat czystosci
narkotykow, wielko$ci ich porcji handlowych oraz da-
wek.
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