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ABSTRACT 

INTRODUCTION. In Poland, an increasing number of psychoactive substances are becoming 
prohibited by law as psychotropic or narcotic substances, or as new psychoactive substances (NPSs). 
Owing to the enormous technological possibilities offered by today's science, synthesis of new 
derivatives of prohibited compounds is no longer a problem. The moment a dangerous substance is 
outlawed, new designer drugs (in Poland known as ‘dopalacze’) appear on the market.  

STATE OF KNOWLEDGE. An amendment to the Act on Counteracting Drug Addiction issued in July 
2018 made it possible for the NPS to be considered drugs by law. Synthetic cannabinoids and 
cathinone derivatives make up the majority of NPSs identified by the authorities in Poland. Synthetic 
cannabinoids which can, unlike cannabinoid receptor agonists of plant origin, cause death by somatic 
toxicity, are particularly dangerous. The ability to quickly recognize poisoning with synthetic opioids 
is crucial, since an antidote reversing the depressive effect of opioids on the respiratory center can 
be administered.   

SUMMARY. This work collects the most important and up-to-date information on designer drugs, 
based on reports and articles published between 2015 and 2019. The covered aspects include: the 
current definition of designer drugs in relation to the Polish law, their exact division due to the 
clinical effects they cause and the description of the threats they pose. Emphasis was given to the 
current situation of the designer drug market in Poland.  
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INTRODUCTION 

‘Designing’ drugs, i.e. modifying the initial compound to circumvent legal regulations, often 

makes it difficult or impossible to identify the compound in toxicological studies and increases its 

psychotropic activity (1).  

Even at low doses most designer drugs strongly impact the CNS, hence the high risk of 

overdosing, poisoning and even death. Difficulties in toxicological identification of NPSs, presence of 

impurities and lack of an effective antidote (which can only be administered in case of synthetic 

benzodiazepines – flumazenil, opioids – naloxone, or anticholinergic substances – physostigmine) all 

deteriorate treatment efficacy (2). One of the most common complications of designer drug 

poisoning is acute rhabdomyolysis. The products of muscle breakdown, especially in a rapidly 

progressing and intense rhabdomyolysis, may cause acute kidney injury (3). The treatment of 

designer drug poisoning (unless it is possible to administer an antidote) is focused on the 

management of the psychological and somatic symptoms (4). 

The aim of our review is to provide a condensed, yet exhaustive overview of what designer 
drugs are today and the consequences following their use, with emphasis on the problem of designer 
drugs in Poland.  

MATERIAL AND METHOD 

The article was based on the key publications presenting the current state of knowledge on 
designer drugs (as of 01.08.2019), found in the MEDLINE database, reports from the Main Sanitary 
Inspectorate (pol. Główny Inspektorat Sanitarny – GIS) website as well as other Polish institutions 
such as the Information Center on Drugs and Drug Addiction (CiNN), Public Opinion Research Center 
(CBOS), National Bureau for Drug Prevention (KBPN) and School of Social Psychology (SWPS). We 
searched for the following keywords: ‘designer drugs’, ‘party pills’, ‘street drugs’, ‘research 
chemicals’, ‘new psychoactive substances’. The unsystematic review covered literature published in 
2015-2019, written in Polish or English. The thematic scope of the review concerned the situation of 
designer drugs in Poland. 

RESULTS 

Definition of designer drugs 

The English-language scientific literature provides many synonyms for dopalacze" e.g. 
designer drugs, research chemicals, new psychoactive substances, legal highs. The term ‘designer 
drugs’ is used particularly in relation to psychostimulants and doping agents (designer steroids) (5).  
This review, however, concerns the situation in Poland, where ‘designer drugs’ are considered ‘new 
drugs’ (according to the latest GIS reports and amendment to the Act on counteracting drug 
addiction of 2018). These are products that contain psychoactive substances which affect the central 
nervous system (CNS), and can cause health damage similar to that caused by the use of classic 
drugs. New drugs include New Psychoactive Substances (NPSs) and substitutes (6). They are sold as 
products with a different purpose, such as stove kindling, electromagnetic radiation absorbents, or 
fragrance sachets.  NPSs are usually smoked like marijuana, taken orally or nasally (7). 

 



New psychoactive substances and substitutes – current legal status 

New psychoactive substances are meant to produce a similar effect to that of cannabis, 

heroin or amphetamine (8). On August 21, 2018, the amendment to the Act on Counteracting Drug 

Addiction came into force. It contains the current definition of a New Psychoactive Substance (NPS) 

and enables us to approach designer drugs in the same manner as narcotic drugs in the light of the 

law. Possession of a significant amount of NPS for personal use may result in a fine, restriction of 

liberty and even imprisonment of up to 3 years. NPS trafficking is punishable by up to 12 years of 

prison (9).  

A product containing a substance that acts on the CNS, which can be used for the same 

purpose as a narcotic drug, a psychotropic substance or a new psychoactive substance, is referred 

to as a ‘substitute’ (pol. środek zastępczy) in the Polish law. Until the composition of such drug is 

determined, that is until the chemical structure of the substances it contains is known (which allows 

the predicted effect of a substance to be determined with high probability), a financial penalty 

(administrative liability) may be incurred for its manufacture or introducing it to the market. The 

amount of the penalty depends on the requisitioned amount of the substitute. Possession of a 

substitute is punishable by criminal liability only after its active substance has been isolated and 

added to the NPS registry (9,10). 

The introduction of the so-called generic law, so far in force in other European countries 

such as Germany and the United Kingdom is an important issue. It allows to outlaw in advance any 

substance belonging to one of the 4 NPS groups included in the ministerial regulation. The legislator 

provides a precise definition of substance groups, so that controlled are not only salts, esters or 

isomers of a specific substance, but also structurally related compounds differing from the original 

substance only by a substituent located at the ring (9,11).  

Thanks to the amendment to the Act on Counteracting Drug Addiction, the process of 

entering new substances into the list of prohibited substances should proceed in a considerably 

faster manner. Up until now, the entry into force of such a list required an amendment to the Act – 

now such lists will be attached to the Regulation of the Minister of Health, in order to speed up the 

prohibition process (9,10). 

The ordinance of the Minister of Health of August 17th, 2018 contains all previously 

controlled psychotropic substances and narcotics, four groups of generic NPS (I - 2-

phenylethylamine derivatives, II - cathinone derivatives, III - synthetic cannabinoids, IV - fentanyl 

derivatives) as well as new psychoactive substances included in previous ordinances (11,12). 

 

 

Classification of NPSs according to their effect 

STIMULATING SUBSTANCES  

Stimulants cause psychomotor agitation, willingness to act and often elevated mood (13). 

The most often identified stimulating NPSs are derivatives of cathinone, a substance naturally 

occurring in a plant called Catha edulis (pol. czuwaliczka jadalna comes from the plant’s 

wakefulness-maintaining properties). The intoxication is quite short due to the rapid metabolism of 

the substance (14). Side effects are similar to those observed after taking amphetamine, with 

dominating psychomotor agitation and tachycardia with hypertension. Using cathinones 

predisposes one to aggressive behavior and increases the risk of a heart attack (15). 



One of the most well-known cathinones is mephedrone (4-methylmethcathinone), a 

stimulating and ‘empathogenic’ substance, i.e. increasing ‘openness’ in interpersonal relations. Until 

recently, mephedrone has been the most popular synthetic cathinone in Europe; in the USA it was 

methylone and 3,4-Methylenedioxypyrovalerone – MDPV (16). In 2017-2018 the most common 

cathinone (and the most common NPS in general) found in designer drugs was 4-CEC (6). A media 

sensation, α-pyrrolidinopentiophenone (α-PVP), known as ‘flakka’ or ‘zombie drug’ (due to 

increased paranoid delusions and psychomotor agitation; a case of cannibalism following its use 

was reported as well) has experienced a drastic downfall in popularity, because its production in 

China was ceased and the substance was banned in many countries around the world (17).  

 

 

PSYCHODEPRESSIVE SUBSTANCES 

 

They are compounds which inhibit CNS activity. The NPSs in this group include new 

benzodiazepines that have not been introduced into the pharmaceutical market or have been 

withdrawn from it, as well as synthetic opioids (13, 18). Synthetic opioids and new benzodiazepines 

are currently gaining more and more popularity. Their strong addictive and toxic potential as well as 

the difficulty of detecting them with routine tests based on biological samples raise concerns (19). 

Both groups of compounds are sometimes referred to as ‘post-partying substances’, as their 

sedative effect is used, among others, to manage anxiety caused by overdose of psychostimulants, 

to reduce withdrawal symptoms, or to alleviate other side effects associated with their 

consumption, such as no longer desired psychomotor agitation that causes restlessness (20).  

Simultaneous ingestion of a stimulant and an opioid is referred to as a ‘speedball’. Many 

fatalities have been caused by their synergistic effect, as low doses of opioids may act as stimulants 

for the CNS (21). The risk of poisoning increases when several psychodepressive substances are 

combined (e.g. benzodiazepines with alcohol) or when intravenous injection, which provides the 

highest bioavailability, is the preferred route of administration (22).  

The use of opioids with the strongest receptor affinity – fentanyl analogs – carries the 

highest risk of overdose. This group includes furanylfentanyl, butyrylfentanyl and acetylfentanyl; the 

most frequently confiscated in 2011-2016 in the USA was their parent compound – fentanyl. 

Carfentanil is one of the most potent opioids – its receptor affinity is more than a  hundred times 

higher than fentanyl’s. It occurs as a heroin contaminant, among other forms (23). Furanylfentanyl, 

cyclopropylfentanyl, U-47700 are appear on the Polish market under the following names: Gumiś, 

Talisman (GT, Green), China Breath. These substances have been gaining popularity in recent years 

(24). 

The aforementioned U-47700 is also classified as an opioid. It shows high addictive 

potential; evoking severe, but short-lived euphoria U-47700 causes a strong desire to take the next 

dose, creates a high risk of overdose (25).  

The depressive effect of opioids on the respiratory center may in case of overdose, cause 

death in the mechanism of sudden respiratory arrest, especially in case of using the strongest 

opioids such as fentanyl (22).  

A person under the influence of opioids, as well as other CNS-inhibitors, is usually 

entangled, drowsy and presents with the symptom particularly characteristic of opioid intoxication 

– pinpoint pupils (24). Diagnosis of poisoning with psychodepressants and distinguishing between 

symptoms of opioid and benzodiazepine poisoning is crucial, because both cases can be treated 

with an antidote. Administration of naloxone reverses all symptoms of opioid poisoning, including 

respiratory depression (26). 



Flunitrazepam is an excellent example of a benzodiazepine which as a substance with 

therapeutic use became a popular drug of abuse. It is used for recreational purposes, or 

administered to third parties as a ‘rape pill’. Currently, only in some countries is flunitrazepam 

authorized as a hypnotic drug (27). Etizolam, on the other hand, is an example of a designer 

benzodiazepine not registered as a therapeutic agent (28). When we consider percentages in 

Poland, there has been a fourfold increase in benzodiazepine identification in 2018 compared to the 

previous year (6). 

 

 

PSYCHODYSLEPTIC SUBSTANCES 

 

The influence of psychodysleptics on the CNS affects cognitive and emotional functioning 

(13). Many of them exert their action through serotonin receptors. These are the so-called classical 

hallucinogens (psychedelics) – 5HT2A-R agonists: phenylethylamine (2C-X and NBOM-e 

compounds), lysergamides, tryptamines, piperazines (29). Psychedelics often appear on the market 

in the form of blotters – pieces of paper/cardboard impregnated with a psychoactive substance. 

Psychedelics  are also taken by mouth or injected (30). Another class of hallucinogenic substances 

are dissociatives – NMDA-R agonists that cause depersonalization and derealization. These include 

arylcyclohexamines and morphinates. The third group are deliriants, i.e. cholinolytic compounds – 

mACh-R antagonists that cause delirium. CB1-R agonists (synthetic cannabinoids), D2R agonists, 

GABA-A-R agonists and other groups of compounds also constitute the psychodysleptic family (29).  

The most dangerous psychodysleptics are NPSs from the NBOM-e family. For example, 

ingesting 1.5 milligrams of LSD can cause unpleasant sensations without serious intoxication while 

the same dose of a NBOM-e can be lethal. Typical symptoms of poisoning with these substances are 

cardiovascular symptoms (chest pain, palpitations, hypertension), bleeding, neurological disorders 

(agitation, aggression, convulsions), mental disorders (hallucinations, psychoses) (13).  

 

SYNTHETIC CANNABINOIDS 

Cannabinoids are mixed-action psychoactive substances that, depending on the dose used, 

may have a stimulatory, depressive or psychedelic effect, as well as any combination of these. On 

the market the most common are plant products mixed with NPSs – synthetic cannabinoids, which 

act similarly to Δ9-tetrahydrocannabinol (THC), a natural psychoactive compound found in 

marijuana (13). 

Synthetic cannabinoids usually do not have common names; instead they are given 

appropriate letter-digit codes based on the name of the laboratory where they were first obtained, 

such as: JWH – J.W Hoffmann Laboratory, CP – Pfitzer Laboratory. Examples include cyclohexyl 

phenol analogs (CP 47, 59, 497, 540), naphtholindoles (JWH-018, 073), naphtolpyrroles or 

phenylcylindoles (JWH 259) (JWH 259). These compounds differ in the structure from the THC found 

in marijuana but interact with the same receptors. Synthetic cannabinoids are more dangerous than 

marijuana due to their stronger receptor affinity and numerous side effects (31). In poisoning with 

synthetic cannabinoids, like in psychostimulant poisoning, psychomotor agitation is the dominating 

component, usually much stronger than that observed after marijuana. Hallucinations, 

hypertension, tachycardia, and sometimes convulsions all occur as well. The use of synthetic 

cannabinoids may result in acute coronary syndrome, stroke and death (31, 32, 33). 

It should be emphasized that the compounds in question are often sold in blends, mixed 

also with substances belonging to completely different drug groups, e.g. with tramadol, caffeine or 



nicotine (34). In addition, the varied content of synthetic cannabinoids in herbal mixtures further 

increases the risk of serious side effects, including fatal overdose (31). Taking this into consideration 

it is clear that synthetic cannabinoids constitute an extremely dangerous drug group, especially in 

hands of a person who ‘would like to try marijuana for the first time’ and is not aware of the type of 

substance being taken and the risks associated with it. 

 

 

EPIDEMIOLOGICAL SITUATION OF DESIGNER DRUGS IN POLAND 

 
In 2017, results of research conducted in  April 2013 – June 2015 were summarized and 

published as a book, providing knowledge on the perception and use of NPS in Poland, 

implemented by SWPS and KBPN as part of the international project I-TREND (Internet tools for 

research in Europe on new drugs). The online survey was filled by 1385 participants, 88% of whom 

were young men and women under 25 years old. Based on these data, the study's authors 

conclude that in Poland the users of new drugs are mainly adolescents and young adults. 

The most frequently reported substance turned out to be mephedrone (despite having 

been outlawed in 2011), ingested by 34.1% of respondents who used any designer drug, at any 

time in their lives. Based on the responses, mephedrone turned out to be the fifth most popular  

substance used at least once in a lifetime, right behind alcohol (97,8%), tobacco (94,9%) 

marijuana/hashish (93,1%), and amphetamine/methamphetamine (57,1%). The average age of the 

first contact with new drugs is 17 years. Almost all respondents had previous experience of using 

alcohol, tobacco and drugs. Test subjects were usually residents of large cities, who had relatively 

low wages and were dependent on their parents, were studying, or just starting their careers.  

Almost half of the respondents confessed to experiencing negative side effects. The most 

harmful were: pentedrone, α-PVP and ethcathinone. The most common side effects were: 

aggression, breathing difficulties and shortness of breath (reported by ¼ of the respondents); 

muscle aches, muscle cramps, trismus and overheating (noticed by ⅙ of the respondents) (35). 

Based on a study conducted by  CBOS and KBPN, in 2016 68% of the participants have 

heard of ‘designer drugs’ (knowledge of the term), and in 2018- 64% of the participants. In 2018, 

1.3% (1.7% in 2016) of the respondents bought designer drugs in brick and mortar stores. When it 

came to online stores, 1,4% (1,1% in 2016) of students used Polish stores and  1,4% (1,1% in 2016) 

used foreign stores. A similar percentage of respondents used hidden internet exchanges, the so-

called cripto markets – 1,8% 255 (1,1% in 2016). A different way of purchase was chosen by 3,5% 

(2,3% in 2016) respondents – from dealers or friends (36). 

 
In 2015, a record number of medical interventions was recorded, as many as 7,283 due to 

designer drugs, which was a threefold increase compared with 2014. In the years 2016–2018 the 

number of poisonings dropped to around 4,300 cases, which is still a very large number (36). 

Table I presents a summary of the number of suspicions of poisoning with designer drugs 

by voivodeship, per 100,000 residents in 2015-2018. Łódź and Silesian voivodeships have the 

highest number of poisoning reports, several times higher than those observed in other 

voivodeships. 

In 2015-2017 there is a visible downward trend in the nationwide number of poisonings 

with designer drugs (6,37). 

 



                              YEAR 
 
VOIVODESHIP 

2015 2016 2017 2018 

Lower Silesia 9,62 3,58 3,27 4,86 

Kujawy-Pomerania 22,48 9,25 10,89 12,59 

Lublin 9,12 8,83 8,87 12,91 

Lubusz 40,38 13,65 6,29 15,46 

Łódż 59,62 57,74 38,54 44,28 

Lesser Poland 4,16 3,32 7,7 4,41 

Masovia 8,07 3,57 4,96 5,63 

Opole 2,99 0,6 1,21 1,61 

Subcarpathian 6,62 1,26 0,93 2,44 

Podlaskie 11,91 4,03 4,55 4,39 

Pomerania 16,15 11,3 7,5 4,74 

Silesia 40,34 21,41 27,72 24,51 

Świętokrzyskie 10,44 11,21 8,48 5,05 

Warmia-Mazuria 21,33 6,73 8,22 6,56 

Greater Poland 20,1 9,12 10,76 8,3 

West Pomerania 10,84 3,5 2,92 4,99 

national average 18,92 11,19 11 11,08 

 

 

Tabela I. IMED rates (intoxication / suspected intoxication with NPSs and substitutes) per 

100 thousand residents of respective Polish voivodeships in 2015-2018. 

 

 

For several years in Poland, cathinones and synthetic cannabinoids have been the most 

popular of identified new drugs. In 2018, these two groups of substances together accounted for 

nearly 88% of new drug identifications, compared with as much as 93% in the previous year. The 

table below shows the share of the predominant substances on the Polish designer drug market in 

2017-2018. The dominant group consists of cathinones (4-CEC, N-prophylpentedrone, HEX-EN, 

PV8, NEP, 3-CMC, 4-CMC, NEMNP, N-ethylpentylone, α-PHiP, 4-Cl-α-PVP) and the rest are 

synthetic cannabinoids (5F-ADB, MDMB-CHIMICA, FUB-AMB) (6). 

 

                             year 
substance 2017 2018 

4-CEC 400 (17,68%) 203 (14,35%) 

N-prophylpentedrone 280 (12,37%) 99 (7,00%) 

HEX-EN 245 (10,83%) 168 (11,87%)  

5F-ADB 178 (7,87%) 152 (10,84%) 

PV8 152 (6,72%)   

NEP 129 (5,70%) 60 (4,24%) 

MDMB-CHIMICA 93 (4,11%)   

3-CMC 92 (4,07%)   

4-CMC 81 (3,58%) 42 (2,97%) 

NEMNP 51 (2,25%)   



N-ethylpentylone   76 (5,37%) 

FUB-AMB   49 (3,46%) 

α-PHiP   42 (2,97%) 

4-Cl-α-PVP   38 (2,69%) 

     

together 1701 (75,18%)  929 (65,66%) 

 

 

Tabela II. Number and percentage distribution of the most popular new drugs (NPS and 

substitutes) identified by the Chief Sanitary Inspectorate in 2017-2018 in Poland. 

 

When we compare the data from both tables, it can be seen that despite a much smaller 

number of the most popular new drugs in Poland (representing more than half of the market share 

of designer drugs in Poland) identified in 2018 (929 identifications) compared to 2017 (1701 

identifications), the national average of poisonings per 100,000 inhabitants increased in 2018 to 

11.08, compared with 11.00 in the previous year.  

This may result from the emergence of new, more dangerous drugs. Results of laboratory 

analyses show that substances of various purity are sold at similar prices on the drug market. As a 

result, even an experienced user with knowledge of  the purchased substance may be surprised by 

the strength of its action (35). 

 

 

SUMMARY 
 

People who have isolated or created substances, which today are the mother compounds 

for thousands of new psychoactive substances, had a noble aim – to enable the treatment of 

various diseases. This aim has been and will be achieved many times again, but in many cases the 

identification of new chemical compounds has contributed to the creation and spreading of 

substances called designer drugs, due to insufficient regulation of the legal status of these 

substances. The coming years will show to what extent the recently introduced changes to the Act 

on Counteracting Drug Addiction will have reduced the amount of designer drug poisonings. 

Reports from 2017-2018 show that despite a significant decrease in the number of identified NPSs 

and substitutes, the number of poisonings remains largely the same. This may result from the 

emergence of more dangerous derivatives of banned substances on the market and/or from an 

increased amount of impurities found in  new ones. 

For this reason, it is necessary to launch further educational programs, raising awareness 

about designer drugs among adolescents and young adults – groups especially interested in 

consuming designer drugs.  
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