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Abstract: The discovery of a “new” psychoactive substance is a relatively exceptional event, while the regulatory
response usually involved the assessment of risks to public health and inclusion of the novel substance in the
national list of controlled substances. However, in recent years we have witnessed the rapid emergence of new
chemical substances, which elude international control and pose a challenge to existing processes and a threat to
the credibility of control systems. We currently review and present characteristics of these legal and illegal new
substances and issues regarding their global monitoring and regulatory measures already taken, or in the process of
being taken, for their control. The concept of prohibition applied in active substance-related legislation is rather
hazard ridden as balance is required between the ban on substances of potential therapeutic use and the access
on the market of high-risk substances.
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Background
The World Health Organisation (WHO) has defined psy-
choactive substances as substances that, when taken in, or
administered into one’s system, affect mental processes
such as cognition. The term “psychoactive substances”
comprises both legal and illegal substances. The WHO is
committed to assisting countries in the development, or-
ganisation, monitoring and evaluation of treatment and
other services in order to reduce the burden of psycho-
active substance use. Today, we acknowledge the continu-
ously growing threat of the emergence of new psychoactive
substances, also known as “legal highs”, “designer drugs” or
“herbal highs”, which are mainly developed for recreational
use. These substances require worldwide cooperation in
order to ensure evidence-based, multidisciplinary and inte-
grated response [1–8]. In some cases, these substances are
even sold with the notification “not for human consump-
tion”, in order to bypass existing laws.
The international drug control system mainly relies

on integrated and generally accepted strategies, which
include conventions, protocols and action plans (for
material reference, please see the indicated timelines

as provided in various international documents) [9].
These strategies evolve in order to respond to scien-
tific and general progress.
Drug-related policies and law enforcement actions

rely on inter-state collaboration, since it is a manifest
problem and responsibility of all countries. The body
of policies, strategies and action plans in the con-
trolled substances domain should be developed taking
into account local, regional and international socio-
economic issues as well as requirements of alterna-
tive, sustainable development, as “complementary and
mutually reinforcing” [10].
In the past decade, the world has become increasingly

vulnerable to a novel danger, namely the emergence, at a
record rate, of the so-called “new” psychoactive sub-
stances. In line with international provisions, mainly ini-
tiated by the United Nations, as well as other, regional,
specialised bodies [11], such psychoactive substances are
not new in terms of their recent development, but in
terms of the novelty of their use for their psychoactive
effect [12].
This newly defined category of substances may include

any single substance/preparation not listed in the tables
provided by the UN Single Convention on Narcotic
Drugs of 1961. Nevertheless, they present with a health* Correspondence: bianca.galateanu@bio.unibuc.ro
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harm potential similar to that of chemicals customarily
listed in Schedule I, II or IV of the Convention.
Many regulatory authorities, such as the European Medi-

cines Agency, are working on enhancement of psychoactive
and abused medicines monitoring. The laws regarding new
psychoactive substances are quite complex and differ from
one agency to another. However, these laws generally be-
come stricter in time all around the world due to health
risks. Especially across United Kingdom, new laws intro-
duce a blanket ban on the “new” psychoactive substances
effecting their sale, production, distribution and supply.
The main aim of the UK Psychoactive Substances Act
2016, for instance, is to resolve such shortcomings by ban-
ning all psychoactive substances, which are now considered
illegal, except for food, alcohol, nicotine, caffeine and medi-
cinal products.
Similar in effects to “classic” drugs, the “new” psycho-

active substances differ from the former in the fact that
they lack any present or past medicinal use. The main
purpose of their wide scale production and trade is cir-
cumvention of regulatory restrictions, devised for the
control of their “traditional” counterparts. Another sig-
nificant difference would also be increasing prevalence
of internet networks for their sale, a very different ap-
proach compared to conventional illegal markets.
Perhaps the most important characteristic of the “new”

psychoactive substances is their unparalleled globalisation
rate. By December 2015, the UNODC (The United Na-
tions Office on Drugs and Crime) had reported the pres-
ence of over 643 “new” psychoactive substances in 101
countries. More substances have been reported in Europe
than any other region. According to a study conducted in
China, Japan, Korea and Taiwan, between 2007 and 2015,
among a total of 940 “new” psychoactive substances re-
ported, only 25 were at the time controlled in four coun-
tries, with Japan and Korea being the most proactive in
regulation. Another alarming characteristic is their ex-
tremely rapid emergence rate. In 1900, the “new” sub-
stances reported had been just marijuana and mescaline;
by 1950, 20 more had already been reported, followed by
280 in 2000 and over 600 reported to the UNODC by De-
cember 2015. Furthermore, the “new” psychoactive sub-
stances show diversity of danger to public health and
safety. Harmful effects range from various degrees of poi-
soning, going through the high potential for acquisition
and transmission of HIV and other haemo-communicable
diseases when administered intravenously, triggering of
cardiac conditions and seizures, psychotic manifestations,
lethal outcomes included, to traffic events caused by driv-
ing under the influence. Additional risks in that respect
are related to intentionally misleading labelling and pack-
aging, resulting in user ignorance about the substance
exact composition and degree of purity, thus increasing
the risk of overdose.

Moreover, new psychoactive substances are diverse in
terms both of effects and chemical structure; they exhibit
a mimetic character (i.e. effects of “new” psychoactive
substances identified so far imitate those of the major
groups of controlled substances); they have a mixed char-
acter (i.e. absence of specific emergence patterns world-
wide). Other characteristics include a well-defined
tendency for sale as “mixes” with other substances that the
user may or may not be aware of, or cognizant with, bear-
ing direct impact on risks; distinct market versatility, with
prompt responsiveness to changes in legal controls and
transfer among markets upon emergence of stricter legis-
lation; and, last but not least, definite market transience as
well as vast reliance on the Internet for advertising and
sale [13–17].
Among the purposes of the international drug control

system, one should mention prevention of drug use
through the decrease of demand and other such mea-
sures, as well as promotion of treatment, welfare, social
and medical services for drug-related conditions. Last
but not least, one should not overlook reducing the sup-
ply by consistent, proportionate and effective law en-
forcement against drug-related crime.
Current developments in chemistry and technology

support development of new psychoactive substances,
some of which are much more potent compared to the
model drugs they are designed to replace. It is also an
acknowledged fact that detection of these substances in
biological samples involves certain difficulties [5]. Sev-
eral analytical techniques have been developed and dif-
ferent biological samples were also assessed in order to
overcome these difficulties [18–20]. The fact that the
pharmacological and toxicological effects of these sub-
stances are not fully defined and their rapid emergence
on/disappearance from the market are the most import-
ant challenge for management of related risks.
Over the years, emergence of such “new”, potentially

harmful psychoactive substances eluding international
control has resulted in increased substance abuse and re-
lated adverse effects (overdose, hospitalisation and lethal
outcomes). Prediction of abuse liability for new psycho-
active substance has a key role in their safety, however
hundred percent accuracy is not feasible for many cases.
As existing pharmacovigilance systems are a solution for
tracking undesirable effects of psychoactive drugs, active
safety monitoring of illegal psychoactive substance is a
problem that has not yet been solved.

Contributing factors
Among factors acting in favour of the increasingly extensive
use of this drug category are the lack of appropriate regula-
tions, the rapid development and shorter time to launch on
the market and therefore the lower price, resulting in
higher availability and accessibility, particularly for young
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people, as well as the speed, unpredictability and localisa-
tion of marketing patterns.
The tremendous current proliferation of “new” psy-

choactive substances, this combination of diversity and
rapid emergence has markedly complicated the global
trend in drug abuse and its regulation is becoming a
matter of worldwide concern.
The obvious and very forceful paradigm shift in drug

use, towards prevalent use of synthetic drugs, the number,
diversity and incompletely clarified market patterns pose a
novel and major challenge to international policy makers,
exerting significant pressure on systems for the dev-
elopment of national policies and response strategies in
the field, requiring major rethinking and reorganisation of
traditional political, legal and operational approaches and
tools.

Global monitoring
Considering all particularities, the effort to manage the
complex issue of “new” psychoactive substances requires
several lines of approach and intervention, the results of
which are essential to provide an evidence base for regu-
latory decisions in this area [21–23].
An important issue is their systematic and global moni-

toring. “New” psychoactive substances detection and iden-
tification are a first essential step in the development of
strategies for reduction of supply and design and im-
plementation of therapeutic interventions, as well as for
collection of accurate data for effective policies. In that re-
spect, insufficient identification, analysis and reporting
have become a known factor for poor information and
regulation [24]. Pharmacovigilance activities have key role
in maintaining safe usage of drugs. Risk management
plans related to psychoactive drugs may minimize possible
risks and these plans should also include legal, social and
patient related concerns [25].
Policies, strategies and action plans, as well as early

warning networks and implementation rules therefore
have to address not only the harmful health and social
effects of such substances (by preparing suitable national
models for prevention, control and treatment), but also
to provide scientific evidence for analyses and propose
scheduling schemes for the most widespread, persistent
and harmful “new” synthetic substances.
A second dimension of this global approach is the con-

cern for prevention of use and deterrence of misuse and
diversion of medically used psychoactive and psychotropic
substances, whilst at the same time preserving their avail-
ability for medical, legal purposes, which has been trans-
ferred from the approach of “traditional” drugs to “new”
ones.
Along the lines of risk communication, significant im-

portance is assigned to establishing, strengthening and
actively participating in information and good practice

exchange within networks (early warning and other) as
well as in cross-partnerships among policy makers, au-
thorities, law enforcers, the chemical and pharmaceutical
industries and researchers across various fields (health-
related, chemical, pharmaceutical, social and welfare,
educational etc.).
Of special importance are approaches meant to offset

the drug-related use of the internet, as one of the most
difficult aspects of control and a major factor contributing
to the globalisation, speed and unpredictability of the mar-
ket for “new” substances. Good pharmacovigilance activ-
ities as well as risk management plans promise to enhance
rational usage of these drugs. The Internet should be used
for prevention purposes, for provision of suitable counsel-
ling and information, using the social media and other so-
cial networks for implementation and promotion of the
various strategies and actions, preventing involvement of
potential users, particularly children and young people, in
illicit drug sale and purchases [26, 27].
On a more general scale, strategies for approaching the

“new” psychoactive substances issue have to fit into frames
of long-term and sustainable development programmes,
aimed to address such drug use-generating socioeconomic
effects as unemployment and social marginalisation [28].
An additional but perhaps the most important dimen-

sion of national and international reaction to the hazards
imposed by “new” psychoactive substances is legislative
response [29].
In the atypical and challenging context of the “new” psy-

choactive substances, a wide range of regulatory responses
have been explored in the joint effort towards protection
of public health, to adjustment to the specific market dy-
namics, characterised in particular by the speed of their
emergence and their diversity, the manufacturers’ relent-
less attempts to elude the law and the limited nature of
data required for full assessment of harm.
For a better description of the intricacies of the specific

market for “new” psychoactive substances, one must not
overlook that the placing under legal control of potentially
harmful substances can be a lengthy process, requiring
prior thorough collection of specific information, followed
by scientific assessment and a consultation process. An in-
evitable, significant gap thus occurs between the timing of
a new substance emergence and application of the re-
spective legal control, used to the advantage of developers
and traders of a novel synthetic substance, which opens
the possibility to circumvent controls.
In addition, prompt scientific assessment after emer-

gence of a “new” substance on the market is difficult and
collection of a sufficient amount of data necessary for
regulatory decision requires time, which is not available
to legislators.
Having such intricacies in mind, prompted by the need

for faster response, the options currently available are
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the use of interim and discretionary measures within the
limits of international conventions, for emergency pur-
poses and prevention of larger scale use before establish-
ment of proper international control and setting
priorities for regulation of “new” psychoactive sub-
stances, allowing for focus on the most persistent, preva-
lent and harmful ones [30].
However, the customary dilemmas associated with

regulatory decision-making are further complicated by
lack of/limited information required for evidence-based,
scientific [31] and adapted response, on issues such as
the possible harmful effects on users, the substance po-
tentially used as complement to/substitute of psycho-
active substances of demonstrated higher risk and the
possible harmful effects of illicit markets resulting from
prohibition.
Currently, in direct relation to the diversity of “new”

psychoactive substances, there is a great variety of legis-
lative options for national control, as adopted by the
various countries. Such options can vary in line with the
number of “new” psychoactive substances identified na-
tionally, and may include the use of individual lists, of
analogic/generic patterns of control, transfer of con-
sumer protection/medicinal product regulatory provi-
sions [32, 33], seizures, use of specific legislation
(ranging from general prohibition of distribution to in-
stitution of pre-licensing regimes) and strengthening la-
boratory detection and identification capacities [34, 35].
Given the scale of negative consequences for policy

makers resulting from marketing authorisation of sub-
stances to be proved dangerous later on, there is a prob-
ably inherent and therefore unavoidable tendency of
systems to ban “new” substances about which insuffi-
cient information is known. So far, authorities have been
limited largely to regulatory option referring “new” psy-
choactive substances to the framework adopted for psy-
choactive substances with controlled regime [36].
By comparison, the negative consequences of the deci-

sion to hold off the market substances that are actually
harmless or maybe even useful as substitutes of psycho-
active substances of recognised harmful potential, even
at the cost of aggravating problems resulting from the
ban, are minimum.
This explains the option to prohibit these “new” sub-

stances about which there is too little information, as “a
precaution”.
In recent years, quite a lot of attention has been paid

to this “principle of precaution”, mainly taken into ac-
count in policy-making under uncertainty. In the con-
text of the “new” psychoactive substances however,
things are complicated by the fact that taking account of
the potential harm only leads to ignoring the more elu-
sive, but actual dangers arising from the ban decision.
Currently, no or very little account is taken of any of the

potential benefits justifying the individual’s decision for
use. The dilemma is further complicated in that any le-
galisation may lead to unwanted consequences such as
more extensive substance abuse [37].
Under the current legislative decision-making system,

in relation to “new” psychoactive substances, a funda-
mental concern is achievement of a more balanced ap-
proach in decision-making, able to counteract the
inherent propensity for automatic ban.
So far, the argument in favour of prohibition is un-

deniable and seems to have proved effective in the
current system with regard to “new” psychoactive sub-
stances, apparently generally succeeding to avoid the
major problems possibly arising from the decision to
allow the marketing of substances that can possibly
prove dangerous in time.
Therefore, achievement of a flexible and adapted ap-

proach is only possible through consistent research ef-
forts to better understand the potential of new entities
as substitutes of substances recognised as harmful and
the harmful market effects resulting from banning use of
these entities.
Thus, in addition to the slow process of legislative re-

sponse, a further disadvantage of the ban option is loom-
ing specific to international and national approach of
regulatory action, i.e. implicit encouragement of the de-
cision to prohibit based on the context of uncertainty.
Underlying this almost general manner of approach,

which is applied because of uncertainties arising from
the limited amount of information, the precautionary
principle can be defined in terms of the Rio Declaration
on Environment and Development of 1992 i.e. “Where
there are threats of serious or irreversible damage, lack
of full scientific certainty shall not be used as a reason
for postponing cost-effective measures to prevent envir-
onmental degradation” [38]. According to this phrasing,
this is a very modern principle, which considers scien-
tific knowledge as a key issue for policy, especially regu-
latory decisions.
Cases where application of provisions of this declar-

ation was recommended involved circumstances requir-
ing urgent measures to deter possible hazards to
humans, plants, animals or the environment when exist-
ing scientific knowledge did not allow full risk assess-
ment. As clearly stated, the principle cannot be used as
a reason to enforce protective measures and is mainly
applied in case of threats to public health (the same as,
for example, in cases of withdrawal from the market of
products suspected of posing health risks). That is why
the phrase is quite suitable for making regulatory deci-
sions with regard to “new” psychoactive substances,
which are indeed characterised by uncertainty as to their
true nature benefits and harms, as well as to their poten-
tial risk to public health.
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Regulatory measures
And yet, the current review of the context of regulation
of psychoactive substance use sees application of this
principle as a conservative attitude, given that, for all
psychoactive substances considered so far, the dangers
are not proven at the same extent for all users.
Regardless of such considerations, the principle states

that the authorities’ duty is to protect individuals from
such threats, seemingly favouring adoption of controlled
regimes and inclusion of such substances in the existing
schedules currently provided by international and na-
tional law.
Routine enforcement of precautionary measures in the

control and management of “new” psychoactive sub-
stances is not devoid of disadvantages however. For in-
stance, the penalties provided in the prohibition law may
be more harmful than the substance itself: addition to the
individual’s criminal record or imprisonment for posses-
sion is often more detrimental to the individual and the
society than the substance itself because it limits the per-
son’s opportunities and it generally changes the course of
their life, especially for young people. In addition, one
should not ignore the costs of legal proceedings and pub-
lic cost for imprisonment. Adopting a cautious attitude
and subsequently banning a wide range of illegal psycho-
active substances leads to unlawful market development
and competition that may prove harmful to society. At the
same time, the precautionary principle does not take into
account the proportionate drug-specific risks and absolute
level of risk required to ban a drug. For example, there are
very dangerous substances on the market (alcohol and to-
bacco, particularly) whose regulation is still in progress,
while other substances of lesser harm to individuals and
society are already prohibited.
In this direction, it has already been argued on the

need to develop, as in the case of other risky behaviours
such as climbing, for instance, indicators serving as risk
thresholds, meant to be used as foundation for any deci-
sion to ban any psychoactive substances. Frequently,
caution is based openly or implicitly on the argument re-
lated to the lack of benefits in drug use, in itself a justifi-
cation for ban. Such an argument, however, reflects a
biased and deeply rooted institutional position, i.e. au-
thorities and regulatory decision-makers are the only
ones able to understand the respective costs and bene-
fits. This situation excludes user’s motivation (subjective
user-perceived benefits, e.g. relaxation, enhanced cre-
ative capacities and perception etc.) from the equation
of consumption, and ignores an undeniable reality. The
most costly and twisted consequence of the precautionary
principle in regulatory decision-making is encouraging the
use of legal substances that are more harmful than the
prohibited ones. At the same time, the precautionary
principle limits the development of “new” substances safer

than alcohol, for example. Moreover, one should not
ignore the existence of certain psychoactive substances
such as LSD (D-Lysergic Acid Diethylamide), MDMA
(3,4-Methylenedioxymethamphetamine) and psilocybin,
which had started as therapeutic agents before ban. On
their prohibition, investigations were duly stopped, only to
be resumed 40 years later. In addition, it appears that the
recent ban on mephedrone has resulted in hindering the
development of new antidepressants and other treatments
for obesity and narcolepsy, for example. Legal and reg-
ulatory complexities in this area, the likelihood of legisla-
tive changes and the real possibility of banning any newly
discovered substance are important deterrents for the
pharmaceutical industry.

Conclusions
It is an undeniable fact that psychoactive substances
pose various hazards for the user.
As far as prohibition is concerned, making decisions to

ban “new” substances and to include them in schedules
for controlled substances poses certain issues for consider-
ation, among which one should highlight their harmful-
ness of use both to the individual and the society; their
inherent risk; their spreading; their potential for addiction;
their harmfulness generated by the nature of the market;
the connection with organised criminal acts; the harmful-
ness and expenses of their banning (e.g. user criminal
prosecution, prevention of use as substitutes of more dan-
gerous substances, loss of opportunities for quality con-
trol/providing scientific data about the substance etc.) and
the user perceived benefits (e.g. relaxation, medical, im-
proved performance).
Hasty prohibition of a “new” substance may create un-

necessary problems associated with illegal markets, at the
same time leading to very difficult collection of data for
more evidence-based decision-making. On the other hand,
tardy prohibition may allow widespread use of substances
of significant addiction and/or hazardous potential.
Such decisions should not be taken before carefully

reviewing the possibility of substance use as a replace-
ment for a more dangerous one, which has been prohib-
ited as such [39].
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