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Abstract

Different botanical derived or synthetic addictive substances 
have been “misused” and/or “abused” for centuries around the 
world. To overcome the abuse by these substances, strict legal 
laws were constituted globally. However, novel and drugs with 
chemical structures similar to illegal psychoactive drugs sub-
stances (with a slight structural change) were manufactured in 
undercover laboratories to have the same or augmented psycho-
stimulatory effects. Currently, the major classes of designer drugs 
are piperazines, cathinones, synthetic cannabinoids, synthetic opi-
oids, tryptamines, and phenethylamines.

These classes of designer drugs have shown to elicit significant 
psychostimulatory effect by a different mechanism of action. They 
have shown to affect various monoaminergic neurotransmission 
and induce severe toxic effect, which if not treated properly, can 
be detrimental leading to death. In this book chapter, we have ex-
plained the chemical structural aspects of various designer drugs, 
their mechanism of action, side-effect and possible therapeutic 
interventions.
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Introduction

History and current scenario of drugs of abuse

Drug addiction rates and deaths resulting from drug abuse 
has become a huge problem worldwide. In the United States, 
which is one of the largest countries in terms of percent-
age mortality rate due to substances of abuse, 1 of every 20 
deaths connects to addiction [1,2]. Despondently this addic-
tion epidemic is also found Europe, Asia, Australia and Africa. 
The European Monitoring Centre for Drugs and Drug Addiction 
(EMCDDA) discovers a new legal high drugs-numbers of novel 
drugs have raisin from 14 in 2005 to 300 in 2014 [3-5]. Histori-
cally, designer drugs or Novel psychoactive substances began 
to be used in the late 1960s as substitutes for banned control 
substances. Designer drugs are substances manufactured with 
a slight change in chemical structures that similar to illegal psy-

choactive drugs, for the purpose of marketing and avoid inter-
diction from authorities. Interestingly, designer drugs were syn-
thesized by pharmaceutical companies with the ultimate goal 
of therapeutic interventions for various central nervous system 
and peripheral disorders, but abuse liability proved as the col-
lateral. Therefore, the United

State authorities in 1970 founded the Controlled Substances 
Act, which is a legal system to identify and organize abuse sub-
stances, depending on the medical value, abuse possibility, and 
physiological physical effects. The Controlled Substances Ana-
logue Enforcement defined the designer drugs as “a substance 
other than a controlled substance that has a chemical structure 
substantially similar to that of a controlled substance in sched-
ule I or II or that was specifically designed to produce an effect 
substantially similar to that of a controlled substance in sched-
ule I or II.” The Controlled Substances Act divide the Substances 
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of Abuse into 5 classes, in 1 to 5 scales, where Class-I is having 
a great risk of abuse, and 5 is having the minimal risk of abuse. 
First termed designer drugs were in 1988 on a compound called 
“China White” which is a synthetic opioid [6]. In the recent 
times, trading and embracing of these drugs have increased 
because of the Internet (the main marketer of such drugs of 
various kinds). Designer drugs industry depends on two main 
sources; plant, where the raw materials are taken and then hid-
den laboratories that synthesize the final product [7]. The final 
product is often marketed as unfit for human consumption, also 
attempting to cheat for distribution purpose as scientific labo-
ratory materials or plant supplements [4]. Addictive drugs are 
known to humans since the mid-19th century, where humans 
began to extract morphine from opium. Then at the beginning 
of 1900, heroin was produced and this was followed by cocaine. 
Development in the pharmaceutical field led to heightened and 
intensified production of more potent and intoxicating drugs.

These new designer drugs have substantial psychological 
properties which cause significant abuse potential. With grow-
ing addiction problem, countries have developed severe legisla-
tions that limit the abuse of drugs [8].

Conversely, the emergence of new legislation motivates clan-
destine laboratories to synthesize new and novel kinds of drug 
analogues called designer drugs. The industry of designer drugs 
often develops in countries that contain manpower with vari-
ous skills which range from experienced chemists to cheap la-
bor, and this yields to low overall production cost. For example, 
simple online search on designer drugs leads to the learning 
method of synthesis and use [4,9]. Most of the current designer 
drugs products are synthesized in China, Mexico, and south-
east Asian countries. The main source of designer drug business 
is the internet, followed by nightclubs and head shops which act 
as potential distributors. Distributors of these designer drugs 
intentionally add signs showing invalid for human consumption 
or fraud expression on packages that deliver to users Phrases 
like legal high, or legal drugs used to deceive consumers conse-
quently making series complications among societies [10].

The affordable price of the designer drugs ranges between 
6 to 12 pounds for each pack and each collection has 1 to 6 
tablets. Estimated profits are extremely lucrative, as one kilo-
gram of the material cost thousands of dollars as profit returns 
to distribute up to $20 million [11,12]. In 2010 a study done by 
[13], illustrated the ease and simplicity of purchasing 26 brands 
of synthetic drugs from the popular website in the UK. Thus, the 
Internet makes the abuse for these designer drugs to become 
readily accessible to the public. There are insufficient databases 
or scientific literature on the pharmacology and toxicity profile 
of designer drugs. Additionally, healthcare professionals face 
huge difficulties to distinguish between many kinds of designer 
drugs. Most of these compounds cannot be readily detected by 
immunoassays, urine screens, but are detected by gas chroma-
tography and mass spectrometry [14-16]. Hence, in this chapter, 
we have elucidated the pharmacological effects, toxicity profile 
and appropriate therapy for various designer drugs.

Designer drugs

Novel psychoactive substances are classified into two catego-
ries; based on the mental impact (stimulants, or hallucinogens) 
and based on their chemical structures [5]. The most common 
chemical structure for designer drugs are Phenethylamines, 
Piperazines, Tryptamines, Synthetic cannabinoids, Synthetic 
cathinones and Synthetic opioids (Figure 1). Statistics indicate 

that numbers of new psychoactive substances in continuous 
raise since 2009. Percentage of newly discovered substances 
between 2009-2012 are as follow 23% for Phenethylamines 
and Synthetic cannabinoids, 18% Synthetic cathinones, 10% 
Tryptamines, and 5% piperazines. This study also concluded 
that the most founded substance belongs to piperazines and 
cathinone compounds.

Piperazines designer drugs

At the beginning of the Millennium, Piperazines deriva-
tives were known as a new drug of abuse since 3,4-methyl-
enedioxymethamphetamine (MDMA) was banned by the au-
thorities. Piperazines compounds do not exist naturally, but it 
is completely synthesizing in the chemical laboratories. Many 
industrial processes involve piperazines compounds such as 
insecticides, in hardener of epoxy resins, accelerators for rub-
ber. In the medical field, piperazines were used as raw mate-
rial to synthesize fluoroquinolone drugs [17,18]. Piperazines 
have similar stimulant effects comparable to amphetamine 
with additional euphoric effect. Consequently, this gained the 
widespread popularity of piperazines around the world [19,20]. 
Internet is the main source of distribution for piperazines com-
pounds under different names like; “party pills” or “legal Ec-
stasy”, “Head Rush”, “XXX”,” Strong as Hell”,” Herbal ecstasy”,” 
“A2”, and “Legal E.” [4,20]. Piperazines products are considered 
from the top-selling psychological drugs through the internet, 
especially in New Zealand,

Europe, and North America. As a result, there is huge profit 
comes as a result of that wide distribution, in New Zealand, the 
annual financial revenue of the BZP sale is estimated at NZ$50 
million [21].

The most well-known drugs of abuse belong to this group 
are benzylpiperazines BZP, 1-(3-trifluoromethylphenyl) pipera-
zine TFMPP, 1-(3,4-methylenedioxyphenyl) piperazine (MDBP), 
and 1-(3-chlorophenyl) piperazines (mCPP) [22,23]. Piperazines 
was abused to increase alertness, reinforce mental and physi-
cal ability [24-27]. The common routes of administration for 
piperazines derivatives are oral as tablets, capsules, also as a 
powder or liquid form [28]. Although the United States authori-
ties placed

BZP under Schedule I controlled substance in 2004, a num-
ber of seized BZP samples continued to rise [20]. Most of the 
reserved samples contain a mix of piperazines compounds, BZP 
with TFMPP, or with other psychoactive like amphetamine or 
cocaine [29].

Chemical structures and pharmacology of piperazines

Piperazine is a cyclic organic compound with two opposing  
nitrogen atoms within a six-membered ring. Chemical struc-
tures of piperazines are not related to other psychoactive sub-
stances [30]. There are two classes for piperazines derivatives; 
benzylpiperazines. The benzylpiperazines include N-benzylpip-
erazine (BZP) and 1-(3,4-methylenedioxybenzyl)-piperazine 
(MDBP), the methylenedioxy analogue. And phenylpiperazines 
such as 1-(3-chlorophenyl) piperazine (mCPP), 1-(3-trifluorom-
ethylphenyl) piperazines (TFMPP), and 1-(4methoxyphenyl) 
piperazine (MeOPP) [19,30] (Figure 2). At first, piperazines 
were designed to cure intestinal roundworm and tapeworm, 
as anthelminthic by researchers from Burroughs Wellcome & 
Co. Between the 1970s and 1980s, there were few drug trials 
to validate the antidepressant effects following the results of 
addiction [4,31,32]. Piperazines have interaction with sero-
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tonin receptors leading to psychoactive properties. It also has 
stimulant and hallucinogenic effects due to increase the levels 
of the monoamines (dopamine and serotonin) in CNS. BZP is a 
sympathomimetic stimulant (amphetamine-like effect), release 
dopamine, serotonin, and adrenaline in CNS, and inhibit the 
reuptake of dopamine. It is found as dihydrochloride salt, white 
powder, or as a free base with pale yellow color.

Dosage of abuse ranges from 50 to 250mg, with the onset of 
duration last for 6-8 hrs. BZP can cross the blood-brain barrier 
and the onset of action for BZP takes 2 hours to start and has 
the stimulatory action for 4-8 hours the influence and this result 
in multiple doses by users. Elimination half-life is 5.5 hrs with 30 
hrs possibility to detect in plasma. The liver is considered the 
main site of metabolism by hydroxylation and N-dealkylation 
catalyzed by cytochrome P450 [3,30,31,33]. Drug interaction 
could happen with other drugs due to inhibiting cytochrome 
oxidase isoenzymes [34].

Trifluoromethylphenylpiperazine (TFMPP) is phenylpip-
erazines which act as non-selective serotine receptors agonist 
and also elevate release of serotonin by blocking the reuptake. 
TFMPP has a minimal effect on dopamine and noradrenaline 
release [35,36]. TFMPP derivative (5-100mg) is found as pow-
der, tablet, or capsule and usually in combination with other 
psychostimulants [37,38]. Initial metabolism of TFMPP occurs 
by hydroxylation with CYP2D6 and phase 2 metabolism by 
glucuronidation, sulfation andAcetylation [39]. As an alterna-
tive for MDMA, BZP and TFMPP combined products (2:1) are 
available. In these combined products, BZP promotes the stimu-
lant influence, while the TFMPP provide the hallucination effect 
[38,40,41].

Toxicity and treatment of piperazines

Usually with minimal dosage piperazines lead to stimulant 
influence, while with high dose exhibit hallucination and sym-
pathomimetic toxidrome [37,42,43]. Piperazines compounds 
exhibit amphetamine-like stimulant effect and with the same 
abuse possibility. Combination of BZP with TFMPP result in 
MDMA like sympathomimetic action and this can lead to life-
threatening serotonin syndrome. Due to the easy permeability 
through the blood-brain brier, the clinical manifestations of the 
CNS intoxications include anxiety, headache, paranoia, trem-
ors, and insomnia. Piperazines synthetic drugs also affect the 
peripheral nervous system include vomiting, palpitations dia-
phoresis, sinus tachycardia, metabolic acidosis, hyperthermia, 
auditory and visual hallucinations, vasoconstriction, ischemia, 
tachycardia and arrhythmia of cardiovascular. Upon consump-
tion of high doses of piperazine, the severe toxic effects in-
clude; multi-organ failure, seizure psychosis, renal toxicity, re-
spiratory acidosis, hyponatremia [17,44,45]. Normal detection 
methods such as urine immunoassay usually give a negative 
result. However, gas chromatography and mass spectrometry 
are the most useful technology to identified piperazines com-
pounds [46,47]. Currently, there is no special antidote for the 
piperazines toxicity. Nevertheless, the current approaches are 
to provide supportive care and monitoring the vital sign is the 
first step of patient care. Benzodiazepines are the first line of 
therapy to treat seizure and agitation associated with pipera-
zine toxicity. Charcoal for oral ingestion toxicity, IV fluids, and 
rapid cooling strategies are the other pharmacological and non-
pharmacological approaches to reduce the piperazine-induced 
toxicity [4,37,48,49]. Furthermore, as a safety precaution, pa-
tients should receive electrocardiogram test.

Cathinones designer drugs

For centuries, people in Arabic peninsula and East Africa 
have used a green plant called as “Khat”. Khat has been found 
in medicinal and botanical literature since the eleventh century. 
Remarkably, people in Yemen and Somalia are still consum-
ing (chew the leaves) Khat for its amphetamine-like influence 
[20,50]. Cathinone is the main molecule in Khat and the first 
synthesized compound related to cathinone was methcathino-
ne in 1928. Synthetic cathinone (Bath Salt) and tits structurally 
related group of drugs gained fame in the early 1990s as drugs 
of abuse [20,51]. In 2014, around numerous patients were hos-
pitalized in the United States related and relatively substantial 
number (52%) of cases were linked to cathinone [52]. The most 
recognized products of the Cathinone derivatives are (Figure 
3);

4-methyl-N-methylcathinone (mephedrone), •	

3,4-methylenedioxy-N-methylcathinone (methylone), •	

3,4-methylenedioxypyrovalerone (MDPV) •	

Trade names for cathinones Meow Meow, MCAT, ‘Ivory 
Wave’, ‘White Lightning’ and ‘Vanilla Sky’ [53]. The distribution 
process usually come in form of capsule, pills, or powder which 
is the most common form, with different rout of administra-
tions [54].

Chemical structure and pharmacology of cathinones

Cathinone derivatives belong to phenylalkylamine and natu-
rally appears as alkaloid beta ketoamphetamine, analogue to 
MDMA and methamphetamine, [51,55]. Synthetic cathenones 
compounds are hydrophilic due to the presence a ketone group 
on beta-carbon. This chemical structures makes cathinones less 
permeable to CNS, as result, abusers attend to raise the dose of 
cathinones drugs [56]. The potential mechanisms of action of 
cathinone derivatives are similar to amphetamine because of 
the similarity between structures. Cathinone compounds exhib-
it sympathomimetic action and also cause reuptake inhibition 
of dopamine, serotonin, and norepinephrine within the central 
nervous system. In addition, cathinones lead to elevated mono-
amines release from the presynaptic neurons [57,58]. Orally 
dose of mephedrone range from 100-200mg, with the onset of 
effect between 30-45 minutes and extend the duration of ac-
tion for 2-5hrs. MPDV has shown to exhibit more strength and 
extent of abusive action [59].

Toxicity and treatment of cathinones

Clinical features of bath salt toxicity are usually connected 
to sympathomimetic symptoms (cardiovascular and neurologi-
cal). Neurological adverse effects include agitation, anorexia, 
insomnia, paranoia, psychosis. In addition, the patients also ex-
perience a headache, palpitation and chest pain [60,20]. The 
cardiovascular toxicity includes hypertension, tachycardia, hy-
perthermia, cardiovascular collapse and myocardial infarction 
[61].

Cathinone compounds cannot be detected by immunoassay 
urine screens but identified and detected using gas chromatog-
raphy and mass spectrometry [62,63]. Considering that cathino-
nes are analog to methamphetamine, abusers after stop using 
cathinone compounds may have a risk of Parkinson disease as a 
cause of decline in the activity of dopamine in the basial ganglia 
[64]. Management of cathinones toxicity is limited and there 
are limited literatures currently. At this time, supportive therapy 
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mainly provides to patients with some medications such as IV 
fluid, benzodiazepine (to cure hyperthermia, agitation, and sei-
zure) to overcome problems [4,61,65].

Synthetic cannabinoids designer drugs

During the era of the 1960s, a group of researcher’s acciden-
tally invented the synthetic cannabinoids [66]. The scientists 
were trying to improve the therapeutic features of the natu-
ral cannabinoids D9-tetrahydrocannabinol (D9-THC) and that 
yielded synthetic Cannabinoids [4]. Since the early 2000s, there 
are hundreds of new Synthetic Cannabinoids available on the 
internet and like other designer drugs; most of the synthetic 
cannabinoids are manufactured in China. Synthetic Drug Abuse 
Prevention enacted in 2012 and listed 15 of the synthetic can-
nabinoids as Schedule-1, and four years later the department 
added 47 new compounds [67]. Manufacturing of synthetic can-
nabinoids are mostly combined with natural herbs (marijuana) 
to delude and the abusers smoke it [61]. Synthetic cannabinoids 
are referred as Fake marijuana, spice, K2, [67].

Chemical structures and pharmacology of synthetic can-
nabinoids

Structurally cannabinoids are classified as seven classes; 
classical cannabinoids (HU-210), naphthoylindoles (JWH-018 
and JWH-073), naphthylmethylindoles, napththoylpyrroles, 
phenylacetylindoles (JWH-250), cyclohexylphenols (CP 47-
497), and naphthylmethylindenes [4,66,68,69] (Figure 4). The 
synthetic cannabinoid has a stronger effect up to 800 times by 
comparing to natural cannabinoids. The naturally occurring 
D9-THC acts as partial agonist on Cannbinoid-1 receptor (CB1), 
while the synthetic cannabinoids act as a full agonist on the CB1 
receptor [67,70]. CB1 and CB2 receptors are G protein recep-
tors the main component of endocannabinoid system inside the 
brain [71]. CB1 located in the central nervous system modulates 
GABA and glutamate neurotransmission and is responsible for 
the psychoactivity of cannabinoids. CB2 receptors are in the pe-
ripheral nervous system and are responsible for the immuno-
modulatory effect of cannabinoids [72,73]. Since the synthetic 
cannabinoids are full agonist on CB1 receptor, the onset of du-
ration will prolong the risk of adverse effects [74,75].

Toxicity and treatment of synthetic cannabinoids

Symptoms of synthetic cannabinoids toxicity include anxiety, 
agitation, paranoia, delusions, aggression, paranoid thinking 
and anxiety. In addition, the patient usually has feelings of en-
ergy, euphoria, mild sedation, nausea, vomiting, hyperemesis, 
and abdominal pain [4,67,76,77]. Cannabinoids compounds 
cannot be detected by immunoassay in urine screens, but by us-
ing gas chromatography and mass spectrometry it can be identi-
fied [78]. Treatment for synthetic cannabinoid toxicity depends 
on monitoring of vital signs and providing supportive care to 
patients with intoxication. The drug of choice for both adverse 
side effects and seizures are benzodiazepines [5,79]. 

Synthetic opioids designer drugs

In the United States, there are approximately 12.5 million 
people who use pain medication incorrectly by a national survey 
conducted in 2015. Great demand and huge percentage of prof-
it, 1kg of fentanyl can make 20 $million) [80]. In 2014, around 
29, 000 victims have been died due to this problem [81]. Sadly, 
opiates are responsible for 60% of overdose deaths [61,82]. 
Similar to the other designer / abusive drugs, clandestine labo-
ratories mainly in China manufacture the synthetic opioids The 

most known synthetic opioids are fentanyl, fentanyl analog, and 
novel synthetic opioids like U-47700, which recently introduced 
to schedule 1 by DEA 2016 [83]. Currently, the world’s focus is 
related to the opioid epidemic problem.

Chemical structures and pharmacology of synthetic opi-
oids

Paul Janssen discovered fentanyl compound in 1960, primar-
ily to treat patients with pain. “China white” or synthetic heroin 
(alpha-methylfentanyl (AMF) was the first analogue that was 
synthesized in California 1979. Fentanyl and its analogs have a 
different chemical structure as compared to opiates, but exhibit 
similar pharmacological action as of opiates. After FDA approval 
in 1972, Fentanyl was used in the United States as anesthetics. 
The potency of fentanyl is around 100 times more than mor-
phine and it has 40 minutes duration of action [7,84]. Fentanyl 
can couple with G-protein receptors and act as a full agonist of 
µ-opioid receptors. It inhibits ascending pathway of pain and 
raise the pain threshold (Figure 5).

Toxicity and treatment of Synthetic opioids: Synthetic opioids 
can be administered by various routes, inhalation, the powder, 
oral, nasal insufflation, rectal, and IV injection [85,86]. The most 
serious toxic effects of fentanyl are respiratory depression as 
other opiates. In addition, fentanyl abuse leads to opioid toxi-
drome-bradycardia, loss of consciousness, cyanosis, and miosis 
[87]. Additional clinical features include hypotension, pulmo-
nary edema, ileus, nausea, pruritus, cough suppression, ortho-
static hypotension, urinary urgency or retention, and chest wall 
rigidity, particularly with IV usage [82]. Opioids cannot be de-
tected by immunoassay in urine screens, but by using gas chro-
matography and mass spectrometry can be identified [88]. With 
regard to opioid abuse, the patients are monitored for breath-
ing (maintain proper airway). The airway maintenance is con-
sidered as the first step in providing care to patients. After the 
proper maintenance of airway, naloxone (opioids antagonist) is 
administered to reverse the opioid-induced toxicity [80,89].

Tryptamines designer drugs

Serotonin is one of the most important transmitters involved 
in controlling many significant processes like sleep, memory, 
behavior, and temperature regulation. In fact, serotonin is a 
tryptamine derivative which is found inside the human brain 
with a limited amount and is significantly higher in the periph-
ery. In 1958, scientists discovered natural sources of tryptamines 
compounds and this was found in fungi (Psilocybe cubensis) and 
botanicals [90]. The psychoactive influence of tryptamines has 
been known since the ancient times through the magic mush-
rooms [56]. The synthetic tryptamines have been traced to the 
1960s (alfa-Methyltryptamine-AMT) where it was used as an 
antidepressant by Soviets [91]. In recent times, in the United 
Kingdom, numerous cases of hallucination has been associated 
with the abuse of tryptamines. The most known drugs of abuse 
belonging to tryptamines are the alpha-methyltryptamine 
(AMT), 4-hydroxy-N-methyl-N-ethyltryptamine (4-HO-MET) and 
Dimethyl-tryptamine (DMT). Tryptamines products are usually 
distributed in the form of powder or tablets. There are many 
different ways of tryptamines consumption like smoking, insuf-
flation, IV or IM injection [56,92]. Accessible methods of syn-
thesis from internet make tryptamines a very popular designer 
drug, especially among young adults [90,93,94].

Chemical structures and pharmacology of tryptamines

Tryptamines are monoamine alkaloids derived from the ami-
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no acid tryptophan [93,95]. Indole structure is the backbone of 
tryptamines compounds and this is the site at which the syn-
thetic modifications occur for the scheming various designer 
drugs [95,96]. Hallucination is considered as the key effect of 
tryptamines abuse comparatively to stimulant actions. Tryptam-
ines are serotonin 2A receptor agonist. Often the onset of dura-
tion for tryptamines is low, that forces the abuser to elevate the 
dose resulting in adverse effects [97-99] (Figure 6).

Toxicity and treatment of tryptamines

Clinical features of tryptamines misuse/ overdose include 
tachycardia, tachypnea, hypertension, trismus (lock jaw), anxi-
ety, euphoria, sweating, diarrhea, nausea, vomiting, abdominal 
pain, sialorrhea, diaphoresis, palpitations, drowsiness, dyspho-
ria, serotonin syndrome and hyperthermia [91,100-103]. Simi-
lar to the designer drugs, there is no precise antidote to cure 
tryptamines intoxication. Supportive care and vital signs moni-
toring are the first line therapy provide to patients [90-104].

Phenethylamines (2Cs) designer drugs

Phenethylamines are a large group of drugs that contain dif-
ferent kinds of synthetic compounds. Designer drugs that be-
long to this group structurally have two carbon atoms located 
between the benzene ring and an amino group.

In the late 1850s, old synthetic phenethylamines were synthe-
sized and this included Amphetamine (α-methylphenethylamine; 
α-methylbenzeneethanamine), methamphetamine (α, N-dim-
ethylphenethylamine). Many years later (in 1912), 3,4-meth-
ylenedioxymethamphetamine (MDMA) was synthesized to 
help people to decrease their appetite [105]. These drugs are 
considered as old fashion phenethylamines. The new synthetic 
2Cs was introduced after Alexander Shulgin released a book 
which started a sparkle phenomenon in designer drugs world. 
PIHKAL is an acronym representing “Phenethylamines I Have 
Known and Loved”. This book explained in detail the synthesis 
of over 200 phenthylamine compounds. Drugs like 2,5-dime-
thoxy-4-ethylphenethylamine (2C-E, Europa), 2,5-dimethoxy-
4-ethylthiophenethylamine (2C-T-2), 2,5-dimethoxy-4-(n)-pro-
pylthiophenethylamine , Blue Mystic, T7, Beautiful, Tripstay, 
Tweety-Bird Mescaline), 4-iodo-2,5-dimethoxyphenethylamine 
(2C-I, i), and 4-iodo-2,5dimethoxy- N-(2-methoxybenzyl) phen-
ethylamine (25I-NBOMe) were mentioned in this book. Since 
2011, 2C-I-NBOMe had spread around the world and has differ-
ent streets name like Smiles, N-Bomb, Pandora and Dime. This 
designer drug can be found online, head shops and even gas 
stations [4,106].

Chemical structures and pharmacology phenethylamines 
(2Cs)

The 2Cs designer drugs show high affinity to serotonin, alpha-
adrenergic and dopamine receptors with different agonist and 
antagonist activities. MDMA is acting by elevating the release of 
monoamines (serotonin, adrenaline, and dopamine) from their 
terminal synapse, while appose their reuptake [107,108]. Phen-
ethylamines come as a powder, capsules, tablets, or in liquid 
form. Routes of administration are oral, inhalation, nasal insuf-

flation, or intravenous injection. The oral route of phenethylam-
ines is considered slower in effect than the insufflation route. 
The onset of action of oral phenethylamines ranges from 1 to 
2.5 hours and duration of action 5-7 hours, while the insuffla-
tion takes 10-15 minutes and has a duration of action 2-4 hours 
[109]. Phenethylamines produce stimulant effects at low doses 
lead to raise the activity and elevate the alertness of various (in-
creased arousal and alertness). However, the undesirable effect 
of hallucination and sympathomimetic related adverse effects 
become after a high dose of 2Cs [110,106) (Figure 7).

Toxicity and treatment of phenethylamines

Symptoms of phenethylamines toxicity include tachycar-
dia, hyperthermia, hypertension, euphoria, empathy, nausea, 
vomiting, agitation, delirium, respiratory depression, mydriasis, 
paranoia, dysphoria, severe confusion, and seizures [111]. Oth-
er adverse effects of phenethylamines include jaw clenching, 
muscular tension, tooth grinding and constant restless move-
ment of the legs and increased muscle activity [112-115]. Phen-
ethylamines long-term side effects also include memory dete-
rioration, impaired mental skills, frequent paranoia and severe 
depression [116-118]. Treatment depends on monitoring vital 
signs; provide supportive care to a patient with intoxication. 
Drug of choice for both adverse side effects and seizures are 
benzodiazepines also can be used to treat agitation, hyperten-
sion, tachycardia, and hyperthermia [119-120].

Conclusion

Designer drugs are abused in order to experience psycho-
stimulant effects similar the legally banned substances of abuse 
(heroin or cocaine). Numerous people around the world are 
currently abusing the designer drugs. Substantial health impair-
ments have been observed globally due to the abuse of design-
er drugs. These products are presently produced by clandestine 
labs in the U.S and other countries around the world. Designer 
drugs are currently sold by independent dealers in different for-
mulations (powdered form, in single-component tablets, cap-
sules, or in combination combined with MDMA or other illicit 
controlled substances through the internet and retail stores. 
The most common route of administration by the abusers are 
an oral route (ingest), inhale, inject, smoke, or snort. Due to the 
structural and chemical characteristic features (lipophilicity), 
these designer drugs readily cross the blood-brain barrier and 
also be readily distributed throughout the body.

Hence, it exerts an effect throughout the body on different 
organ systems. The biogenic monoaminergic neuronal tract 
and peripheral sympathetic nervous system are extensively af-
fected by the designer drugs abuse which can lead to behav-
ioral changes (memory deficit, mental disorders and movement 
impairment) and further increase the risk for neurological dis-
orders such as Parkinson’s disease (movement disorder), de-
mentia (memory disorder) and various other mental disorders 
(psychosis, ADD and depression). Hence, if this epidemic is not 
controlled appropriately, it can cause a huge economic impact 
and decline in the health of the current and future generation

.
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Figures

Figure 1: List of Various Designer Drugs

Figure 2: Designer drugs: Piperazine derivatives

Figure 3: Cathinone Designer drug

Figure 4: Synthetic Cannabinoid Designer Drug

Figure 5: Synthetic Opioid Designer drug

Figure 6: Tryptamine Designer drug
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Figure 7: Phenethylamine Designer drug

Figure 8: Designer Drugs mediated health impairment
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