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Abstract
[bookmark: _Hlk61685644]This paper describes the history of the development of taxonomies of psychoactive drug use, and discusses the conceptualization of three recent taxonomies: comparing their features, and considering their application in education, treatment, and harm reduction settings. Firstly, the Drugs Wheel was created in 2012, prompted by the emergence of New Psychoactive Substances (NPS) and rapid developments in their legislative control. It was created in collaboration with health professionals and trainers in the drugs field, people who use drugs, and harm reduction non-government organizations, as a learning tool for NPS. Secondly, by contrast, the Drug Pyramid was an academic creation published in 2016 that aimed to conceptualize the multitude of NPS then being developed at a rate of two per week, as primarily an educational project. Finally, building from limitations identified in the previous two models, the Drugs Venn was created by the authors for the purpose of this paper and in consultation with staff at a drug checking service provider, with the intention of future application in delivery of drug checking consultations. Viewed together, each model addresses objections raised to its predecessor, and in doing so highlights the multi-dimensional nature of taxonomies, and their potential for generation of further hypotheses.
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Introduction
Classification, in its simplest form, is concerned with the grouping together of items based on their similarities or differences. It has been described as a way of dealing with the complexities of the world around us, with Mercier (1912, pp. 149-150) finding it ‘implied and involved in all thought… without classification, the Universe is chaos’. Classification is in some ways an arbitrary process, defined by the requirements of the environment in question, with its relevance mostly dependent on its setting (Gilmour & Walters, 1964). Where classification is the construction of classes, taxonomy can be viewed as the development of theories for separating items into different kinds, or the theory of classification. Taxonomy attempts to arrange items into a systematic framework, or conceptual organization, based on the relationships between items (McKelvey, 1978) and implies greater sophistication or detail than the one-dimensional approach of classification. Taxonomy is therefore both subjective and complex: a multi-dimensional scheme of classification influenced by many factors. 
One of the earliest taxonomies of drugs was created by Lewin (1924) who named his groups Euphorica (sedatives of mental activity, including opium and cocaine); Phantastica (drugs of illusion, including mescal buttons and cannabis); Inebriantia (created by chemical synthesis, such as alcohol or chloroform); Hypnotica (sleep-producing agents, such as chloral); and Excitantia (mental stimulants, of vegetable origin, such as caffeine or tobacco). By contrast, other categorizations have been proposed that are not taxonomies, for example Lingford-Hughes (2004) and Leonard (2010), whose approaches combined classes such as sedatives, with individual substances such as cannabis, and drug groups such as opioids.
[bookmark: _Hlk88286369]Constance (1957, p. 88) suggested a fluid approach to taxonomy which could be visualized as a system of three-dimensional library shelves in which boxes containing information could be moved around, creating an ‘open, growing, vital taxonomic system’. As can be seen in the example of cocaine in Lewin’s model above, in which it was categorized as a sedative (and more recently would be classified as a stimulant), there is value to drug taxonomies being flexible, in order to respond to new scientific data, new political perspectives, or to the development of new compounds. In 1980 (p. 499), more than two decades before the emergence and explosion onto the illicit drug market of multiple new compounds, Fink predicted that ‘new psychoactive drug classes may yet be formed from the ongoing studies of the derivatives of tetrahydrocannabinol, [and] of stimulants which differ from the amphetamines’. His predictions turned out to be prescient: synthetic cannabinoid receptor agonists (SCRAs) and cathinones were seen more widely on the drug market from the late 2000s (EMCDDA, 2020), since when there has been a proliferation in the number and chemical makeup of new psychoactive compounds. Alongside terms such as ‘internet drugs’, ‘research chemicals’, and ‘legal highs’, the term novel, then new, psychoactive substances (NPS) entered the popular vernacular (Liechti, 2015). Within the legal framework, the United Nations Office on Drugs and Crime defines NPS as “substances of abuse, either in a pure form or a preparation, that are not controlled by the 1961 Single Convention on Narcotic Drugs or the 1971 Convention on Psychotropic Substances, but which may pose a public health threat” (UNODC, 2013, p. iv). The term came into common use after 2008 to describe a broad spectrum of synthetic and plant-derived psychoactive substances that emerged from 2008 onwards. Marketed as ‘legal highs’, ‘research chemicals’, ‘plant food’ and ‘bath salts’, these were most usually sold on the internet and in ‘headshops’. NPS is therefore a wide-reaching term that can include newly discovered and manufactured synthetic drugs, pre-existing compounds only recently observed on the drug market, natural plants or their extracted products, and active pharmaceutical ingredients and medicinal products. NPS classifications have tended to focus on either their psychotropic effect (such as stimulants, depressants, or hallucinogens) or according to their chemical families (including phenethylamines, synthetic cathinones, piperazines, aminoindanes, benzofurans, cannabimimetics, and tryptamines) (Liechti, 2015; Measham, 2021). By 2012, 236 NPS had been identified by the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA, 2013), with this number having increased to 830 at the time of writing (EMCDDA, 2021). This posed challenges for public health, law enforcement, and also those working in the drugs education, prevention, treatment, and training fields who were attempting to provide accurate and appropriate services for people taking these drugs, whether inadvertently or by choice.
These same challenges were also faced by harm reduction and peer services for people who use drugs (PWUD). Harm reduction: a pragmatic approach to decrease the negative consequences of drugs to users, communities, and wider society (Newcombe, 1987), such as safer consumption rooms, needle exchange, and drug checking can provide PWUD with resources such as access to prescribing programs, injecting equipment, or drugs information (Pates & Riley, 2012). One source of information about NPS came from people who themselves were taking them for psychoactive exploration, or psychonauts, a term attributed to Jünger (1970). Newcombe (1999) described psychonauts who reported their experiences with NPS in trip reports, a self-report monitoring procedure employing observations of effects used by Shulgin and Shulgin (1991) and others. Psychonauts not only provided information in person but also in discussions on global internet forums (Davey et al., 2012; Ruane, 2018) where information around effects, safety, and ‘an extensive and cumulative amount of knowledge about previously unfamiliar drugs’ was shared (Soussan & Kjellgren, 2014, p. 8).
As the number and variety of NPS grew, so did attempts to classify them, or integrate them into existing models. For example, Coulon and Gorji (2016, p. 515) proposed a categorization which featured two ‘hazard groups’, and 13 categories based on neurobiological mechanisms of action, including synthetic cannabinoids. Others, for example those created by the United Nations Office on Drugs and Crime (UNODC, 2013) and King (2013, p. 12) included a miscellaneous or other group that was used to contain drugs that did not fit into existing categories.
The Drugs Wheel
The Drugs Wheel was the product of an action research project to create a taxonomy to classify psychoactive drugs that encompassed both NPS and ‘established’ drugs (those not classed as NPS) , that could be used as an educational tool to increase knowledge and reduce harm, for PWUD, wider communities, and support services. Its first objective was to simplify the rapidly burgeoning psychoactive drug market: creating a comprehensive model that integrated information about drug effects and risks gathered from the experiences of people using NPS with emerging research about the actions of these drugs. Its second objective was to design a taxonomy that was visually appealing and interactive, to maximize its effectiveness as an educational tool for people of all ages who used established drugs and/or NPS.
Data to inform the creation of the model were drawn from multiple sources, and in consultation with DrugWatchUK, an informal association of charities, organizations and individuals who share an interest in establishing a robust early warning system in the UK for all types of drugs. Members of DrugWatchUK included a number of leading professionals within the drugs education, prevention and training fields, who, having previously set up an informal network of professionals across the UK who were working with PWUD, added their expertise during the design of the model. This led to a dialectical interaction, in which professionals shared information on risks and effects of NPS being observed in practice. 
In addition to these collaborations and exchanges, data were also collected from informal, unstructured discussions with users of forums including Bluelight (2020), along with information garnered from users’ first-hand experiences with NPS collated in trip reports (e.g. Dondante, 2011; McHound, 2009; Mindspelunker, 2011). Additional data were collected from the emerging body of research on NPS (e.g. Deluca et al., 2012; Van Hout & Brennan, 2011), and their effects on neurotransmitter pathways (e.g. Möller et al., 2011; Schifano et al., 2011).
Conceptualization
In his Classification of Psychoactive Drugs, Leonard (2010, p. 294) proposed a five-class system of sedatives, opiates, psychostimulants, cannabinoids and hallucinogens, additionally suggesting that:
‘Psychotropic drugs may be classified (1) according to their chemical structure, (2) by their pharmacological actions on specific biological processes such as receptors, transporter, or ion channels, or (3) by their therapeutic actions.’
The Drugs Wheel model built upon this system by adding two additional categories, the empathogens and dissociatives, taking into account reported effects, emerging harm reduction information, and research on the effects of NPS on neurotransmitter pathways. The seven categories: stimulant, empathogen, psychedelic, dissociative, depressant, opioid, and cannabinoid, allowed for all psychoactive substances, both established and NPS, to fit within a category without the need for a miscellaneous or other group as found in many previous taxonomies and classifications (see Table 1 for Drugs Wheel categories). 
Table 1 about here
[bookmark: _Hlk85944708]The empathogen category identified NPS that could be seen to ‘bridge the gap’ between stimulants and psychedelics, in some cases containing elements of both. While many empathogenic drugs such as MDMA have stimulant qualities, with activity on dopamine and noradrenaline pathways, they add additional effects such as being mildly hallucinogenic at certain doses and an ‘open mind state’ (Sáez-Briones & Hernández, 2013). Because of their additional serotonergic activity, empathogens may also carry a risk of harm from serotonin syndrome (Maier et al., 2018; Scotton et al., 2019), notably observed in compounds such as MDAI, MDMA and 5-API (Páleníček et al., 2016; Parrott, 2002; Simmler & Liechti, 2018). 
The dissociative category was, in a similar manner, created to identify specific receptor activity and reported risks of harm. While dissociative drugs such as ketamine, phencyclidine (PCP), methoxetamine (MXE), or diphenidine (DPH) also affect numerous other receptors (Morgan et al., 2010; Sahai et al., 2018), they act mainly as antagonists of the NMDA receptor (Baumeister et al., 2015; Herrling et al., 1997). This NMDA receptor activity can result in a ‘peculiar’ state of consciousness with altered perceptions of sound and reality, and feelings of detachment that differ from serotonergic psychedelic hallucinations experienced in drug groups such as tryptamines, lysergamides and phenethylamines (Abdulrahim & Bowden-Jones, 2015; Corazza et al., 2012; Schifano et al., 2019). Harms specific to dissociatives include the risk of entering an anaesthetized state in higher doses, known colloquially as a ‘hole’, in which users find themselves experiencing an ‘out of body’ or ‘near death’ experience (Hearne & Van Hout, 2016): accidentally for many, deliberately sought after by some.
Figure 1 about here
Adaptation
Inner and outer rings were added to the model (see Figure 1, an early version of the Drugs Wheel from 2012) to allow for additional subdivision of the seven categories, and to facilitate adaptation to different settings. For example, subdividing the medicines categories into licensed and non-licensed medicines facilitated discussion around UK legislation, policy, and practice, while training sessions in which the Drugs Wheel’s categories were subdivided into higher and lower risk facilitated discussions about perceived risks, drug effects, facts, and myths. The inner and outer rings have also been used to separate the categories by legal status, as seen in the 2012 incarnation in Figure 1, which included the legislation situation in the UK at that time, or separated by NPS and established drugs (see Figure 2 for the most recent adaptation, with established drugs in the outer ring, and NPS in the inner ring). 
Figure 2 about here
The positioning of categories was intentionally chosen, so that adjacent categories were linked: for example, many of the psychedelics share some neurotransmitter and/or subjective drug effects with both the empathogenic and dissociative groups. With the emergence of research highlighting both the direct and ‘downstream’ dopaminergic activity of some of the SCRAs (Basavarajappa & Subbanna, 2019; Fantegrossi et al., 2018), and the efficacy of cannabinoids as a treatment for pain relief (Johnson et al., 2010), the cannabinoid group was later repositioned between the opioid and stimulant groups (see Figure 2).
Adjusting the inner and outer rings of the Drugs Wheel in response to legislative change allowed the model to be rapidly updated during a period of particularly frenetic activity in the UK in relation to drug control, which has been characterized as a series of ‘cat-and-mouse’ responses between legislators and NPS manufacturers, or a tightening of the drug policy ratchet (Stevens & Measham, 2014). As each new NPS appeared in the UK that was not yet covered by legislation, from 2011 its importation, production, and supply could be temporarily banned using a Temporary Class Drug Order, and from 2016 the production, sale, and supply of all but a handful of exempted psychoactive substances were permanently banned by the Psychoactive Substances Act (Home Office, 2018), in addition to the established process of review and legislative control under the Misuse of Drugs Act 1971. Between its creation in 2012 and the passing of the Psychoactive Substances Act four years later, a total of 27 revisions were made to the Drugs Wheel to reflect legislative changes. 
Utility
'It is beginning to emerge that, in many fields of medicine, a system- and mechanism-based approach is much more useful than the traditional organ- and disease-specific approach... This strategy can and should be readily expanded to pharmacology as a whole and psychopharmacology in particular.’
This quote from Seifert and Schirmer (2020, p. 1337) encapsulates the rationale behind the categories used in the Drugs Wheel. Rather than adopting a single method of classification it took a ‘whole systems’ approach: integrating drug effects and action on receptor pathways with harm reduction information specific to each group (see Figure 3: The Effects Wheel).
Figure 3 about here
The model was implemented as a harm reduction tool in the form of the Drugs Wheel game. Piloted with young people in school and community youth offending settings, the game was designed to simplify the number and range of psychoactive drugs, allowing for harm reduction information to be given by category, rather than by individual substance, thereby helping both PWUD and support services to make sense of the hundreds of emergent NPS. To play the game, a group was divided into teams, and points were allocated to correct responses to create an element of competition. Teams were initially asked to match key words (e.g. + pain-free, relaxed, - dependent, overdose) with categories on the Wheel (e.g. opioids). While many of the terms, such as relaxed, could be applied to multiple categories, there were nuances in the combinations of the terms that led to discussion about the different categories. Teams were then assigned printed cards with images of NPS and established drugs that they were asked to place in their correct category, with inner and outer rings of the Wheel used to add additional categorization, initially of legal status. The game contained a printed board, instructions, drug descriptions and labels, and was available in both commercial and free-to-download versions, along with instructional videos (Adley, 2012).
[bookmark: _Hlk85967280]In 2018 and in partnership with Adley, The Loop (a harm reduction non-government organization) adapted the Drugs Wheel into the Club Drugs Wheel (Adley & The Loop, 2018), specifically for use by the Loop and the Loop Australia, making use of the model’s inner and outer rings to allow for the categories to be split into further sections according to UK and Australian national laws. The Loop’s Club Drugs Wheel was then used for a variety of educational and harm reduction activities including training of Loop volunteers, students, university staff, and staff in nightlife, events, hospitality and local authority sectors, as well as being printed and displayed in large format at festivals and nightclubs (see Figure 4), and printed in small format as materials for harm reduction information sessions during the healthcare interventions delivered by health staff to Loop drug checking service users in festivals (Measham, 2019; Measham & Turnbull, 2021) and city centers (Measham, 2020a). The Drugs Wheel’s Creative Commons licensing terms has led to its adaptation for use in different countries and languages, with versions including Australian, Bulgarian, Dutch, French, Italian, Latvian, Polish, Portuguese, Russian, Spanish, and Arabic. Additionally, the Australian Alcohol and Drug Foundation (2019) created an interactive digital version for the Drug Facts section of their website, with a tutorial video by the Drug Education Network (2020).
Figure 4 about here
Potter and Chatwin (2018, p. 331) questioned the rationale behind complex systems that sub-categorized NPS such as that proposed by the UNODC (2013), suggesting that ‘the vast majority of NPS could be incorporated into an existing system such as [the Drugs Wheel]’. Fletcher et al. (2015) and Bennett et al. (2017) used the Drugs Wheel’s classifications to categorize the NPS identified in their studies, while Gilani (2015) found it a useful method of classification. Its application as a harm reduction and educational tool is further demonstrated by its inclusion in materials produced by the EMCDDA (2019b), and the English and Scottish Governments (Home Office, 2015; MacLeod et al., 2016); it has also been used to illustrate journal articles on ‘party drugs’ (Sammut & Craig, 2019), and a textbook on psychiatry (Marwick, 2019, p. 82). 
Limitations
In his book on teenage substance use, aimed primarily at those working with young people, Macdonald (2019, p. 95) described the Drugs Wheel as a ‘comprehensive depiction of a wide range of drugs according to their specific effects, legal status and risks’. However, he found it to be ‘far too detailed and unworkable at a universal level’, and suggested instead using the three main psychopharmacological categories of stimulant, depressant and hallucinogen, an approach also supported by Measham and Newcombe (2016), discussed further below.
[bookmark: _Hlk85945676]The classification of empathogens, as with many of the drugs in the Drugs Wheel, is a matter of debate, and the rationale for their categorization in the Drugs Wheel has been criticized. One such query was raised by Bowden-Jones, a consultant psychiatrist and Lead Clinician for the Club Drug Clinic (personal communication, 15/03/2016), who commented that the drugs contained in this category were better included within the stimulant group. While many empathogens can indeed induce traditionally stimulant effects (Sainsbury et al., 2011), there are exceptions. Drugs such as mCPP (Bossong et al., 2005) and the aminoindane MDAI have serotonergic action with minimal activity on the dopamine system and without notable stimulant effect found in humans, with MDAI described as being ‘inactive in terms of locomotor activity’ (Brandt et al., 2013, p. 11). Sainsbury et al. (2011, p. 80) noted the predominantly serotonergic action of the aminoindanes, finding that MMAI, MDAI, and 5-IAI ‘appear to affect the 5-HT system, but have an absence of action on dopamine and noradrenaline receptors’. Additional support for the creation of the empathogenic category came from Bedi et al. (2010, p. 521) who argued that the unique pharmacological properties of MDMA were ‘different from those of structurally related stimulants and hallucinogens. In this way, the empathogen category not only provided a bridge between the stimulant and psychedelic categories in the Drugs Wheel, but its inclusion in the model allowed for a wider discussion about the potential risks of serotonin syndrome. 
Grouping psychoactive drugs by neurotransmitter activity is also open to criticism due to the complexity of these actions and interactions. Receptor systems can exert influence over one another (Dimatteo et al., 2008), with Julien et al. (2011, p. 70) summarizing that:
‘It would be nice if there were a single receptor type for each specific neurotransmitter. In actuality, virtually every transmitter binds to several distinct receptor subtypes. For example, norepinephrine, serotonin, and dopamine bind to multiple presynaptic and postsynaptic receptors as well as their specific presynaptic transporter’. 
[bookmark: _Hlk82956524][bookmark: _Hlk63511523]In addition to these overlaps, and the shared effects of many psychoactive drugs on the brain, there is still considerable individual variability between drug classes, their mechanisms of action, and physical and psychological effects. These effects can be highly subjective, depending on a wide range of factors, summarized by the ‘drug, set and setting’ model proposed by Zinberg (1984), and integrating these subjective experiences into the design of a taxonomy of psychoactive drugs is not without criticism. Becker (1967) identified a number of concerns about the inclusion of subjective reports into research, among them: that drugs have multiple effects, and people using them might single out a particular desirable or undesirable effect, or attribute effects to other causes; and the impact of prior knowledge, and expectation. Newcombe (1999) questioned the lack of methodological standardization and terminology for studying subjective drug effects, proposing a standardized approach based around a 10-dimensional model of drug effects exploring factors relating to consumption, intoxication, physical and psychological effects and experience. By contrast others have noted the essentially subjective and non-verbal nature of the psychoactive experience (Moore & Measham, 2011; Sumnall et al., 2006) and the futility of attempting to standardize or verbalize such an experience (Díaz, 1979, p. 71). More recently however, subjective experiences of use of psychoactive drugs have been included in guidance such as the NEPTUNE Expert Group (Abdulrahim & Bowden-Jones, 2015) and research tools such as the Drug Effects Questionnaire (Morean et al., 2013), aligned with Becker who in 1967 (p. 164) opined that ‘the subjective changes produced by a drug can be ascertained only by asking the subject, in one way or another, how he [sic] feels’.
The Drug Pyramid
In parallel with the Drugs Wheel, the Drug Pyramid (Measham & Newcombe, 2016) was created in response to the emergence of NPS and the perceived need to order and classify the multitude of diverse substances that appeared from 2008 onwards. While the number of NPS identifications peaked in 2014 at approximately two per week, there was still an average of one new NPS per week identified by EMCDDA in 2018 (EMCDDA, 2019a; Measham, 2020b), with around 400 previously unreported NPS detected in Europe every year since 2005 (EMCDDA, 2021). Unlike the Drugs Wheel, however, the aim of the Drug Pyramid was primarily an intellectual exercise rather than an education, prevention, or treatment-oriented tool. The Drug Pyramid used a four-tiered model taking the three categories of stimulant, depressant or hallucinogen as the initial classification, then sorting these three categories of NPS into nine families of psychoactive effect, a further 37 chemical groups, and finally itemizing examples of the hundreds of NPS into these chemical groups. 
[bookmark: _Hlk85945971]The Drug Pyramid provided an expandable, tiered model. This adaptability meant it could be both succinct and comprehensive, as its number of levels could be adapted for use with specific populations: for example, the model could be limited to one or two tiers when working with those with less interest in, or knowledge of the more detailed classifications. However, while the Drug Pyramid offered a comprehensive taxonomy, the authors acknowledge an element of subjectivity to the classification, meaning that some drugs could be classified under alternate headings. The entactogen family, for example, could be included within either the hallucinogen or stimulant groups. Also the Drug Pyramid, in contrast with the Drugs Wheel, does not include legislative status but focuses instead on psychoactive effects. Whilst more limited in scope, therefore, it also means it requires less regular updating, does not need to be adapted to different legislative contexts and countries, and potentially this simplicity and utility can make it more accessible and appealing to a wider range of lay audiences. 
For the purposes of this paper, and future application with The Loop’s drug checking services, the authors began the process of adapting the Drug Pyramid from its 2016 NPS-focused version to one which included established drugs. This process was not without its challenges however, and resulted in some drug groups being split among different families. For example, some drugs in the phenylethylamine group were contained both in the Stimulant-Entactogen family (e.g. MDMA) and the Hallucinogen-Psychedelic category (e.g. mescaline), while the tropane group spanned both the Stimulant-Euphoriant and Hallucinogen-Psychedelic categories. To navigate around this issue, some of the more technical terms for group names in the original model, such as lysergamides, were replaced with more generic names such as ‘LSD-like’. Figure 5 illustrates the end result: the ‘de-chemicalized’ 2021 version of the Drug Pyramid.
Figure 5 about here
However, when distributed to colleagues for evaluation, the rigid structure of the Pyramid was called into question. Requests were made for a version which acknowledged the overlapping nature of drug effects, allowing drugs to span more than one category.
Thesis/Antithesis/Synthesis: the Drugs Venn model 
Based on an original idea by Derek Snider, the Drugs World Venn diagram visualization (McCandless, 2010) features four overlapping circles containing stimulants, depressants, hallucinogens, and anti-psychotics (see Figure 6). 
Figure 6 about here
We aimed to simplify this model by integrating the less-technical terms from the revised Drug Pyramid above, removing the anti-psychotic category, and renaming hallucinogens as psychedelics in response to feedback from academics and practitioners in the field (see Figure 7). This version synthesized elements from three previous models: incorporating (i) miniature drugs wheels, (ii) the three main categories of the pyramid model, and (iii) adding a new element, that of the overlapping areas within the Venn diagram that was found in neither of the other two models but drew on the McCandless Venn diagram discussed above.
Figure 7 about here
Strengths and limitations
Díaz (1979) highlighted the challenges of creating a taxonomy of psychoactive drugs that is generally acceptable, due to the diversity in backgrounds of specialists working with these substances, while in the 1959 bulletin for the World Health Organization, Jacobsen (p. 465) concluded that groups of psychotropic drugs are ‘merely to be considered as general characterizations which make it possible to provide short descriptions of old or newly discovered compounds’. In turn, there are valid criticisms aimed at each of the three models in this paper: the seven categories of the Drugs Wheel can be seen to add unnecessary complexity to drug classification, and its definition between drug categories can be seen to disregard the often-overlapping nature of drug effects. The Drug Pyramid’s and Drug Venn’s adherence to the stimulant/depressant/hallucinogen (or psychedelic) model can in turn raise questions about the placement of certain drugs such as SCRA, and some dissociative and empathogenic drugs. There are both advantages and disadvantages to the inclusion or exclusion of legislative context in the three models. Taken together and through their dialectical interactions, however, each model addresses the objections raised by its predecessor, and by being both complementary and contradictory illustrate the very nature of taxonomies. 
[bookmark: _Hlk85949736]There are challenges in attempting to categorize and simplify a psychoactive experience that is both subjective and non-verbal: taxonomies will never be complete, final, or perfect. Much like a language, in which there will almost invariably be irregular verbs, there will almost invariably be outliers in any model; it is however the comparison of where an object belongs within a taxonomy, and where it does not, that adds value. As Christiansen (1994, p. 4) found, observation of these differences can result in the generation of hypotheses to explain them, and these differences ‘are heuristic, in that they stimulate informed inquiry’. It is hoped that the inclusion of these three models serves a similar purpose, and that rather than each proposing to be the ‘perfect’ drug taxonomy, that discussion over their differences and their utility to education, prevention and treatment can lead to further debate.
Conclusion
[bookmark: _Hlk61862257]There is no perfect taxonomy, as illustrated by this often-referenced quote by Box et al. (2011, p. 61) which, although related to statistical and engineering processes, may be of relevance across multiple fields of study:
‘All models are approximations… but some models are useful. So the question you need to ask is not “Is the model true?” (it never is) but “Is the model good enough for this particular application?”’ 
Much like psychoactive drugs, taxonomies are not detached objective conundrums independent of the social world; within the drugs field they reflect and are embedded within the changing world of drug use and drug markets, that themselves respond to changes in policy and socio-cultural contexts, manufacturing processes, and psychoactive exploration and exploitation around the world. They are specific to, and relevant to disciplines and practices; one of their purposes is to be of use to their target audiences, for example the multi-axial pharmacologically-driven nomenclature to aid clinicians in prescribing psychotropic drugs proposed by Zohar et al. (2014). Complex models that classify drugs by group, or action on neurotransmitter sites may require an understanding of chemistry that is beyond the knowledge base or utility of many lay audiences, while taxonomies which aim to simplify the complex actions and effects of psychoactive drugs can be criticized for being too naive. The Drugs Wheel is symptomatic of this binary, having been criticized both for being too simple and too complex. Despite its criticisms, however, it provides a popular interactive and educational approach to drug taxonomy that can potentially encompass existing and future psychoactive drugs. As a taxonomy, it has progressed beyond an intellectual exercise to facilitate a wide range of educational, treatment, and training opportunities with a harm reduction ethos in a number of countries and languages. Its design and ongoing adaptation have been notably collaborative: drawn from contributions from PWUD, academics, and professionals working in the health and substance misuse fields, while its Creative Commons license has allowed for its continued development and adaptation around the world. 
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