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7. Cannabis

Cannabis comes from the cannabis plant (Cannabis sativa L.) and is a mild sedative and hallucinogenic drug which
can be either smoked or eaten. There are three commonly used forms of cannabis – cannabis resin, herbal cannabis
and ‘skunk’ (a genetically modified version of herbal cannabis). Within each of these types there is huge variety.
Cannabis oil can also be extracted from cannabis resin but is much less common than other types of cannabis.

Cannabis is the most commonly used illicit drug worldwide, with an estimate of between 143 and 190 million
worldwide users in 2007 (UNODC, 2009) and an estimated 22.5 million Europeans having used the drug in the last
year (EMCDDA, 2009a).

7.1 Purity and production
Cannabis is produced worldwide, with almost all countries having the potential for outdoors growing (UNODC, 2009).
The main source of cannabis resin is Morocco and Afghanistan, and the main source of herbal cannabis is the
Netherlands and South Africa (UNODC, 2009). It was estimated that between 2,200-9,900 metric tonnes of cannabis
resin and 13,300-66,100 metric tonnes of herbal cannabis were produced globally in 2007 (UNODC, 2007).

Stambouli et al. (2005) analysed the average tetrahydrocannabinol57 (THC) content of cannabis shortly after
harvesting or preparation in Morocco58, before the THC levels were altered by oxidation. The authors reported the
average THC content of fresh, dried and powdered cannabis at 0.5%, 2.21% and 8.3% respectively.

The mean THC content of cannabis resin in Europe in 2007 ranged from 2.9% to 13.3%, and the mean THC content of
herbal cannabis ranged from 1.2% to 10.2% (EMCDDA, 2009a). The mean THC concentration of herbal cannabis and
cannabis resin in England and Wales in 2007 were 8.4% and 5.9% respectively (Hardwick & King, 2008). In 2008/09 the
average THC content of herbal cannabis in the USA was 9.6% and for cannabis resin was 19.8%59 (ONDCP, 2009).

The Australian Crime Commission reported on the detection of three clandestine laboratories for the extraction of
cannabis oil in 2007/08 (ACC, 2009)60.

In their review of cannabis potency and contamination McLaren et al. (2008) concluded that cannabis users believe
the drug is likely to have been contaminated with pesticides and other substances to enhance yield during cultivation,
this perception was particularly linked to indoor grown cannabis. An Australian study found that users of cannabis for
medicinal purposes considerably favoured outdoor grown cannabis because it was considered more organic and to
have received less chemical treatment than indoor grown cannabis (Swift et al., 2005). In Rome forensic analysis of a
seizure of 80 cannabis plants grown indoors and a grey-white powder, also found at the scene, confirmed the
presence of naphthalene (which is commonly used as a pesticide) (Fucci, 2003). Unlike the cultivation of other plants,
there is no control over or guidelines about the use of pesticides when growing cannabis due to its illegal status.
Stambouli et al. (2005) noted a reduction in the average THC level of cannabis powder and of seized samples of
cannabis resin (from an average THC level of 8.3% to 6%). The authors stated that this difference may be due to the
process of manufacturing cannabis resin from cannabis powder, adulteration or the degradation due to the storage
conditions of cannabis resin blocks.

57 The active ingredient in cannabis and therefore THC is used as a measure of purity.
58 245 samples from 30 plots in three provinces of Morocco were analysed.
59 This figure is based on 27 samples and therefore should be interpreted with caution.
60 The Australian Crime Commission did not include data on purity of cannabis in their latest illicit drug data report.



37

7.2 Findings from studies reporting forensic analysis and case studies
There are a small number of peer reviewed papers which discuss adulteration of cannabis.

In Germany in 2008 there was a report of 29 patients admitted to hospital in the Leipzig area for lead poisoning as a
consequence of smoking adulterated cannabis (Busse et al., 2008). Analysis of cannabis samples revealed the drug
had been adulterated with lead to increase the drug weight by approximately one tenth. An anonymous screening
programme undertaken after the source of lead poisoning was confirmed screened 145 individuals, of which 95 had
blood lead levels which required treatment.

In 2006, Exley et al. conducted an investigation into the aluminium content of tobacco and cannabis products. They
found that the aluminium content of two samples of cannabis ranged from 0.01% to 0.04%. The authors also showed
that the aluminium content is biologically available (i.e. able to be absorbed into the body, rather than pass straight
through) and may contribute to an increased risk of respiratory, smoking-related or neurological diseases.

In 2007 the Department of Health in the UK issued three health alerts about herbal (skunk) cannabis contaminated
with microscopic glass particles61,62,63. In the May 2007 alert it was stated that approximately 5% to 10% of herbal
cannabis seizures forensically examined were contaminated with glass, and in September 2009 the alert stated that
there had been 151 cases in the UK and Ireland in the previous year. All alerts advised that cannabis users should
stop using herbal cannabis to reduce their risk of adverse health effects as a result of smoking glass particles, and
gave information on what to do if they did suffer an adverse reaction.

Verweij et al. (2000) analysed samples of cannabis in the Netherlands and found that all seven samples tested
positive for mould cultures, with six of the seven testing positive for penicillium species. In the national drug report of
the Netherlands for 2006 there was mention of further research conducted at the University of Leiden which confirmed
the presence of bacteria and fungus in cannabis being sold in Dutch coffee shops64 (van Laar et al., 2007).

In a study undertaken in Milwaukee, USA 24 cannabis samples were analysed for the presence of fungi and
actinomycetes (Kurup et al., 1983); the findings showed that only one sample tested negative, although it was heavily
contaminated with bacteria, and of the others the presence of various fungi and actinomycetes were confirmed. Half
of the samples tested positive for aspergillus flavus (a fungus associated with aspergillosis of the lungs). Llamas et al.
(1978) also produced a case report of an individual who developed allergic bronchopulmonary aspergillosis as a
result of smoking cannabis contaminated with aspergillus fumigates, aspergillus niger and aspergillus flavus.

7.3 Chapter summary
Cannabis users believe that during cultivation the plants are typically sprayed with pesticides and other cultivation
chemicals, particularly those grown indoors under hydroponic conditions. Cannabis is less likely to be adulterated
than illicit drugs which are available in powder or tablet form. However, cases of adulterated cannabis do occur and in
recent years there have been reports of cannabis adulterated with lead, aluminium and glass. In the Netherlands,
where cannabis is legally sold in coffee shops, samples of cannabis bought from these establishments tested positive
for mould cultures. Although cannabis is less likely to be adulterated, cannabis users are still at risk of potential
adverse health effects due to adulterants.

61 www.cas.dh.gov.uk/ViewandAcknowledgment/ViewAlert.aspx?AlertID=100850
62 www.cas.dh.gov.uk/ViewandAcknowledgment/ViewAlert.aspx?AlertID=100836
63 www.cas.dh.gov.uk/ViewandAcknowledgment/ViewAlert.aspx?AlertID=100817
64 The research conducted by the University of Leiden was published in Dutch and therefore not directly referenced.
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8. Other Illicit Drugs

For some other illicit drugs, such as ketamine, GHB and LSD, there is only a small amount of information relating to
their adulteration. This may be because these drugs are not typically adulterated, are relatively new, are usually
diverted from legitimate sources as opposed to clandestinely manufactured or because they are more commonly
used as adulterants of other illicit drugs.

As with the previous chapters information on purity, forensic analysis and case studies are included where available.

8.1 Ketamine
Ketamine is an arylcycloalkylamine, a powerful anaesthetic used in humans (mainly in surgery) and animals. When taken
recreationally it creates feelings of euphoria, dissociative psychedelic effects and at high doses can cause hallucinations.
It is available as a tablet, powder or liquid. It is usually swallowed, snorted or injected. Ketamine itself does not present a
great overdose risk, but the risk is much greater when mixed with other substances (including alcohol) (Wood et al., 2008).

Ketamine is not typically adulterated and the majority of ketamine that is found on the illicit market is diverted from
legitimate sources (i.e. pharmaceutical companies, hospital and veterinary clinics) (Copeland & Dillon, 2005;
EMCDDA, 2000). However, the UNODC reported an increase in clandestine ketamine laboratories in China from 17 in
2006 to 44 in 2007 (UNODC, 2009) and the Australian Crime Commission has reported an increase in ketamine
seizures at border controls since 2004/05 (ACC, 2009).

Rather than being subject to adulteration, ketamine is often cited as a common adulterant of ecstasy or as a
substance sold as ecstasy (ACC, 2009; Coomber, 1997e; EMCDDA, 2000; Sherlock et al., 1999; Shewan, Dalgarno &
King, 1996; Tanner-Smith, 2006; UNODC, 2009). Ketamine has also been cited as an adulterant of methamphetamine
(EMCDDA, 2009b). Kenyon et al. (2005) analysed illicit drugs handed in as part of a nightclub door amnesty. In
London nine samples of ketamine powder were provided, with caffeine detected in five of the samples. In Manchester
seven samples of ketamine powder were provided, no further details of their composition was provided and therefore
it is assumed they did not contain caffeine.

8.2 Gammahydroxybutrate (GHB)
Gammahydroxybutrate (GHB; also known as ‘liquid ecstasy’ and ‘liquid E’) is synthesised as a liquid, and makes the
user feel euphoric, drowsy and reduces inhibitions. It has sedative and anaesthetic effects and has been cited as a
drug used in facilitated sexual assaults as it can cause unconsciousness. There is an increased risk of overdose when
GHB is mixed with other substances (Liechti et al., 2006).

In a comparative paper examining the differences between GHB and pharmaceutical sodium oxybate (pharmaceutical
GHB) the authors highlighted the differences in synthesis and manufacturing processes, with illicit GHB potentially
more risky due to clandestine manufacture and therefore difficulties with the consumer having accurate information
about dosage, drug composition and the presence of adulterants (Carter et al., 2009). The authors also noted that a
few small alterations in the manufacturing of illicit GHB can result in the synthesis of GBL (γ-butyrolactone)65 which has
been shown to be more potent than GHB and could increase the risk of overdose.

8.3 Lysergic acid diethylamide (LSD)
Lysergic acid diethylamide (LSD) is a semi-synthetic psychedelic drug. LSD is a white powder, but is sold on the
street as a liquid absorbed into small tablets or impregnated into small pieces of perforated paper, with each piece
representing a dose. Purity data is not commonly reported and is therefore not included in this report.

Of all the illicit drugs LSD is considered to be least likely to be adulterated, somewhat due to its small size which does
not facilitate adulteration. Brown and Malone (1976) found that over 90% of 746 LSD samples only contained LSD.
Coomber (1997d) reported a perception amongst drug dealers that LSD was commonly adulterated with strychnine,
although this has not been supported by forensic analysis.

65 When GHB is consumed it converts to GBL, however, direct ingestion of GBL is thought to be more toxic than GHB.
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In a report of the observations of staff at a medical facility in Haight-Ashbury, San Francisco, USA, the authors referred
to the adulteration of LSD with methamphetamine and a substituted amphetamine (2,5-Dimethoxy-4-
methylamphetamine or STP) (Smith and Rose, 1968). However, it is important to note that this study is limited given
that no forensic analysis of the LSD was undertaken.

8.4 Chapter summary
The evidence presented in this chapter indicates that drugs which are typically diverted from legitimate sources rather
than clandestinely manufactured, such as ketamine and GHB, are less adulterated. In the case of ketamine it is more
likely to be an adulterant of other illicit drugs, particularly ecstasy. Clandestine manufacture of GHB can lead to the
synthesis of GBL, a more toxic form of the drug. The reports of adulteration of LSD are not supported by forensic
analysis, therefore indicating that this drug is not typically adulterated.
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9. Public Health Response and Harm Reduction Messages

This section briefly outlines proposed steps of a suggested public health response to adulterated drugs. Harm
reduction messages and techniques are also discussed in this section.

9.1 Public health response
The public health consequences related to the use of adulterated drugs are wide ranging and vary according to the
drug used and the specific adulterant. However, there is very little published on the public health responses and their
effectiveness66. Illicit drug adulteration is typically brought to the attention of health or drug services as the result of a
disproportionate number of drug users becoming ill or the presentation of drug users with atypical symptoms.
Suggested steps in a response to these incidences, and issues of concern at each stage, are discussed below.
Refinement of emergency response plans should be undertaken by those responsible for health protection (in a
specific country, state or area as appropriate) and rely on accurate information and good methods of communication.
The information below is a brief guide to the possible components of a response.

Immediate response

When adverse health effects and/or fatalities due to drug adulteration are suspected an immediate assessment and
response is required to manage risk and minimise harm. At this stage the adulterant may not have been confirmed and a
generic response should be made in absence of knowing exactly what the adulterant is or how the adulteration occurred.
The response should be proportionate and realistic reflecting an accurate appraisal of the supporting evidence. See
dissemination of information below for the type of information that should be included in a warning campaign.

Specific response

Once knowledge about the adulterant has been refined and the suspected source confirmed (through analysis of
adulterated samples of illicit drugs or serum of affected individuals), the immediate response materials should be
updated with either confirmation of the previous information or provision of new information.

Dissemination of information

Information should be shared amongst all relevant health agencies in contact with drug users (A&E, primary health
care, drug support and treatment agencies, needle and syringe programmes, sexual health services, poison control
centres etc), the police, community wardens, criminal justice services, coroners’ office and any other organisation
considered appropriate. Specific decisions in relation to information releases via the media should be made in relation
to the target audience i.e. drug users, families/friends of drug users or others, and developed accordingly.

Materials should be targeted towards the particular group vulnerable to this adulteration (e.g. cocaine users, injecting
drug users), use accessible terminology and be provided in multiple languages (where required). The materials
should include information about:

• The (potential) adulterant and (suspected) source

• Potential harm(s)

• Spread of contamination (and how to avoid further spread)

• Guidance for drug users and those in contact with drug users (including how to identify someone who has been
affected by the adulterant)

• Alternative routes of drug administration

• Information regarding available treatment and support

66 A recent study conducted in the Netherlands evaluated the effectiveness of a warning system for contaminated cocaine (Keijsers,
Bossong & Waarlo, 2008). The study found that changes were required in warning protocols to improve communication and make clear
roles and responsibilities of different agencies/individuals. Coverage of the warning was also improved through contact with new
organisations/agencies.
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• Treatment and emergency response

• Further dissemination of the warning to relevant organisations

• Who or where to contact for further information

Organisations with direct contact with drug users should disseminate this information, along with appropriate harm
reduction advice to drug users. Health organisations, and specifically drug support/treatment agencies, play an
important role in the dissemination of information about drug adulteration incidents to drug users with reading and
language difficulties and those without access to the internet or traditional media sources. Drug users should also be
asked to further pass these messages on to their peers (particularly those not in contact with drug services). Basic,
factual resources should be provided to drug users (e.g. card/small leaflet) containing the main warning and advice
points regarding the adulteration to ensure accurate dissemination across user groups.

Treatment

Emergency treatment for a person affected by drug adulteration presents a significant challenge for emergency
treatment personnel given that the individual may not admit to drug use, may not suspect that their drug was
adulterated or may not be able to tell emergency personnel anything about what they have used. It is important for all
emergency and frontline medical personnel to have access to information about typical adulteration practices, to
consider that an individual may present with symptoms atypical for the drug they are believed to have ingested and to
be able to recognise, diagnose and treat accordingly.

Review and debrief

Once the adulteration incident is considered under control it is important that all organisations, agencies and
individuals involved in the identification of the adulterant, treatment and care of those exposed to the adulterant, and
the dissemination of advice and guidance about the adulterant to debrief and review the process. This group should
consider:

• Methods for better prevention, earlier identification of adulteration should it reoccur (if possible)

• Usefulness of the advice, guidance and materials disseminated and ensure they are ready and up-to-date for use
in the future

• Whether the correct agencies, organisations and individuals were involved in the guidance development and
dissemination process

• The ongoing messages to those vulnerable to the adverse effects of adulterated drugs

• The overall effectiveness and coordination of the response

Box 7: The Health Protection Agency, UK

In the UK the Health Protection Agency (HPA) is an independent organisation, set up by government in 2003, to
protect the public from threats to their health from infectious diseases and environmental hazards. It does this by
providing advice and information to the general public, to health professionals such as doctors and nurses, and to
national and local government67. Their work has included advice and information in the area of illicit drug
adulteration and associated health impacts, most recently publishing information related to the recent outbreak of
anthrax amongst injecting heroin users.

The HPA is a specialist organisation. This type of organisation is not present in every country. Their published
resources may contribute to the development of emergency response protocols in other countries/areas.

67 See: www.hpa.org.uk/HPA/
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9.2 Harm reduction messages and techniques
Drug users, drug dealers and the general public are often aware that illicit drugs are commonly adulterated with other
substances, compounds or bacteria, but there is confusion about which adulterants are typically present (Best et al.,
2004; Coomber, 1997c, 1997e, 1999). The need for advice for drug users is twofold; (1) there is a requirement for
drug users to regularly be made aware of and given advice about typical illicit drug adulteration and the potential
adverse health effects that may result, and, (2) when a batch of adulterated drugs causing serious health
consequences and death comes into circulation, specific advice and guidance about this drug should be
disseminated (see Section 9.1). This section details harm reduction messages and techniques, the target audience of
the messages are also detailed (these lists are suggestive, not exhaustive).

Early warning systems and surveillance should be employed internationally, nationally and locally

Target audience: Emergency medical personnel, general health professionals, drug treatment agencies, needle and
syringe programmes, harm reduction specialists/educators, policy makers, public health organisations, sexual health
and outreach, police, health protection organisations, poisoning control centres, infectious disease centres, coroners

An early warning system to identify adulterants and report adverse effects rapidly, similar to the process used by the
EMCDDA to identify trends in the use of new substances68 would be useful. A system of this type would enhance
understanding of, and public health responses to, illicit drug adulteration. Improvements in international data sharing
through such a system could assist in dispelling myths about adulteration and improve timely public health advice. This
system could also include surveillance of new trends in drug use linked to new population groups (such as immigrants).

An early warning system would not only be useful internationally but also nationally and locally. Poison control centres,
drug enforcement agencies and forensic science agencies in many countries routinely test and monitor illicit drug
samples. However, adulteration findings are not routinely published to allow trend analysis and investigation of
changes in adulteration practices. Additionally, much of the reported findings of adulteration do not facilitate
comparison by area or over time.

Locally, health and drug agencies conduct informal case control and highlight anything unusual regarding illicit drug
composition or the effects of drug use in their area. Questions about physical properties of the drugs, administration
techniques and changes in dealer/locality for purchasing drugs should be asked of anyone reporting atypical effects
of drug use.

Evidence-based interventions that respond to drug adulteration are required

Target audience: Emergency medical personnel, general health professionals, drug treatment agencies, needle and
syringe programmes, harm reduction specialists/educators, primary health care, community health care, policy makers,
public health organisations, police, health protection organisations, poisoning control centres, infectious disease
centres, coroners

Research examining public health and evidence-based responses to drug adulteration is scarce (Keijsers, Bossong &
Waarlo, 2008). Published analysis and assessment of previous practices and protocols used would enhance
understanding and improve techniques used to respond to adulteration incidents. Information about the effectiveness
of communication strategies across public health systems, relevant organisations and drug users would provide a
basis for others to build their own strategies upon. Additionally, analysis and development of the dissemination of
warnings and advice about drug adulteration through drug users peer networks could have wider public health and
harm reduction benefits.

68 The early warning system provides a quick response when new psychoactive drugs are identified. For more information, see:
www.emcdda.europa.eu/themes/new-drugs/early-warning
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Dissemination of information and advice regarding adulterated drugs

Target audience: Drug users, families/friends of drug users, emergency medical personnel, general health
professionals, drug treatment agencies, needle and syringe programmes, harm reduction specialists/educators, policy
makers, public health organisations, sexual health and outreach, lesbian, gay and transgender support services, police,
health protection organisations, poisoning control centres, infectious disease centres, coroners, general public

Drug users require education about the risks associated with their drug(s) of choice, and of the potential adulterants
which may be present in these drugs. Harm reduction messages should be specific to the vulnerable population, as
too should the methods of delivery of these messages i.e. through needle and syringe programmes, treatment
agencies and outreach services as well as the media, general health establishments and hospitals.

Staff at accident and emergency services are often the first to come into contact with an individual who has been
affected by adulterated drugs (for example, Dimanno et al., 2008; O’Sullivan & McMahon, 2005; Perrone et al., 1999)
and they play an important role in dissemination of this information to drug treatment services, other health
professionals and the police. Once the distribution of adulterated drugs causing serious adverse health effects has
been confirmed it is typical for the public health agencies, police and drug treatment services to issue warnings69,70.

Warnings about adulterated drugs should be factual and should not use ambiguous terminology such as ‘rogue
heroin’, ‘bad heroin’ or ‘dirty cocaine’71,72,73. Drug treatment services should be equipped to disseminate information
when adulterated drugs are found to be in circulation. Also, messages on how to identify adulterants (if it is possible
without forensic analysis) or testing of drugs should be given to users.

Where the biggest risk is to those who are injecting drugs, harm minimisation advice about alternative methods of
administration should be provided. While a specific route may be less dangerous overall (for example smoking rather
than injecting) the less dangerous route may have associated adverse health effects due to the drug or specific
adulterants. Where alternative methods of administration are advised there is a need to highlight the potential effects
to drug users. It is important to consider that some individuals may not be able to stop injecting and therefore advice
about safer injecting practices should also be disseminated.

Illicit drugs may be synthesised for specific routes of administration

Target audience: Drug users, families/friends of drug users, emergency medical personnel, general health
professionals, drug treatment agencies, harm reduction specialists/educators, policy makers

Analysis of the patterns of adulteration in recent decades shows that a certain amount of changes in adulteration may
be due to customer preferences (de la Fuente, 1996; Furst, 2000). There is also evidence to suggest that specific
adulterants are added to drugs specifically to facilitate smoking, and that administration of these drugs via another
route (e.g. through injection) may cause adverse health effects (Eskes & Brown, 1975; Furst, 2000; Huizer, 1987;
Risser et al., 2007). It is important for treatment services, emergency services and other relevant organisations to be
aware and disseminate health messages about the potential health consequences when these substances become
available amongst injecting drug users.

69 www.news.bbc.co.uk/1/hi/england/kent/3202094.stm
70 www.news.bbc.co.uk/1/hi/england/2883449.stm
71 www.news.bbc.co.uk/newsbeat/hi/health/newsid_7693000/7693575.stm
72 www.news.bbc.co.uk/1/hi/scotland/3100937.stm
73 www2.news.gov.bc.ca/news_releases_2005-2009/2008HLS0027-001879.htm
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Toxic gasses and waste products can be created during illicit drug manufacture

Target audience: Drug users, families/friends of drug users, emergency medical personnel, first response teams,
general health professionals, policy makers, police, chemical disposal teams

The manufacture of illicit drugs (particularly methamphetamine) creates waste products, which are not commonly
disposed of in a legal and proper manner, and areas which may require decontamination (Holton, 2001). In addition
to the direct risks for those manufacturing the illicit drugs and those residing in close proximity to the laboratory
(Danks et al., 2004; Lineberry & Bostwick, 2006), there are also risks for emergency personnel and police who attend
these scenes (Centers for Disease Control and Prevention, 2000; Lineberry & Bostwick, 2006; McFadden, Kub &
Fitzgerald, 2006). First response teams and police who attend illicit drug manufacture sites should receive training on
how to recognise and protect against exposure to toxic gasses, waste and contamination from the laboratory.
Guidance outlining safe procedures for disposal of waste products, dismantling of laboratories and decontamination
are issued by the Government/state health agencies of many countries74. This guidance is an essential part of public
safety for those involved in the clean up after discovery of a methamphetamine laboratory.

Emergency and drug treatment personnel must be aware of typical patterns of adulteration

Target audience: Emergency medical personnel, general health professionals, drug treatment agencies

In order to enhance both emergency and longer term treatment for drug use it is important that first response teams,
emergency medical personnel, general health professionals and drug treatment staff have access to information and
are aware of the effect of adulterants when treating drug users. To enhance the early identification and diagnosis of
health effects caused by illicit drug adulterants the awareness of typical and atypical signs of drug overdose,
poisoning and bacterial infections caused by drug adulteration should be increased amongst emergency and
frontline medical staff. Expertise should be built through professional development and illicit drugs experts amongst
staff. Addressing the potential effects of adulterants with regard to their physical and psychological health effects, and
their effects on drug treatment, can reduce the risk of long term health consequences and failure of drug treatment.
When drug adulteration is suspected, where possible, samples of illicit drugs should be tested along with the serum
of the affected individual.

74 For example: www.dhss.mo.gov/TopicsA-Z/MethLabCleanupGuidelines.pdf
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10. Summary

10.1 Evidence summary
This document has reviewed the evidence for the presence of adulterants in illicit drugs, namely heroin, cocaine and
crack cocaine, amphetamine and methamphetamine, ecstasy, cannabis, GHB, ketamine and LSD. The evidence
suggests that illicit drugs are more commonly adulterated with benign substances (such as sugars), substances that
will enhance or mimic the effects of the illicit drug (such as quinine in heroin) or substances that will facilitate the
administration of illicit drugs (such as caffeine in heroin and cocaine which facilitates smoking). This assessment of
the available evidence supports research undertaken in this area (Coomber, 1997a, 1997b, 1997c, 1997d, 1997e,
1999, 2006) that reports of the routine adulteration of illicit drugs with ‘dangerous’75 substances are a myth.

Reports of the purposeful adulteration of illicit drugs with toxic substances were identified, including the adulteration of
heroin with strychnine. However, when further investigated, the amount of strychnine was not found to be present in
life-threatening quantities and as the substance has been shown to increase the retention of heroin when volatized
(Huizer, 1987), it is assumed that its purpose was to facilitate drug administration rather than malicious intent.
However, this is not an assurance that the use of strychnine and other poisons in illicit drug manufacturing does not
have the potential to cause serious health issues. There are particular concerns about the addition of phenacetin to
cocaine and crack cocaine, an analgesic which has been linked to bladder and kidney cancer. Cannabis was found
to be less likely to be adulterated than illicit drugs sold in powder or tablet form, but reports of cannabis adulterated
with lead, aluminium and glass in recent years highlight the potential health risks of adulterants to cannabis users. The
evidence indicated that LSD is not typically adulterated and there was little evidence identified for the adulteration of
ketamine and GHB, which are typically diverted from legitimate sources. Ketamine was found to be more likely to be
used as an adulterant in other illicit drugs. The evidence identified from case reports illustrates that adverse health
effects or death due to adulterated drugs are commonly due to poisoning, poor manufacturing techniques, poor
storage or packaging, or related to the effects of other substances sold as the illicit drug (for example, PMMA and/or
PMA sold as ecstasy). Bacterial infections attributed to illicit drug adulteration were most common amongst injecting
drug users (particularly heroin and cocaine injectors). The recent outbreak of anthrax in the UK provides an example
of a public health response to an adulteration incident and examples of the types of information which should be
disseminated in such an event and the variety of audiences who could receive the information.

10.2 Limitations of the evidence
Reports of drug adulteration were examined from worldwide sources and revealed the lack of standardised forensic
analysis and reporting practices. Representative sampling of illicit drug samples is not routinely undertaken to quantify
and qualify the extent of adulteration; most forensic analysis is undertaken for legal reasons to provide evidence for
prosecution. The case reports, where the information typically comes from health services or coroners, identified
indicated that analysis of drug samples is not routinely undertaken or that drug samples may not be available for
analysis. The majority of analysis is undertaken retrospectively following either a drug seizure or an adverse health
effect in an individual or group of drug users. Specifically, the lack of standardised analyses, reporting and, in some
cases, lack of detailed reporting, created difficulties in comparing adulteration practices over time and by country.

The majority of analysis techniques identify which additional substances are present in samples of illicit drugs but do
not report on the overall composition of the drug and the proportions of adulterants found. Also, it is not standard
practice to report the percentage of samples which contain no adulteration. Both of these pieces of information would
provide further useful information about adulteration practices. However, it is understood that financial implications
may prevent routine analysis beyond the identification of the primary drug and adulterants.

This document specifically focused on the adulteration of illicit drugs, however substances, including tobacco,
alcohol, prescription medicines and legal highs, may also be illicitly manufactured and subject to risks associated
with contamination, adulteration and dilution. For example, the World Health Organisation76 estimates that up to 1% of
prescription medicines available in developed countries may be counterfeit.

75 Coomber acknowledges that illicit drugs are dangerous substances. However in this context he is referring to substances such as brick
dust, talcum powder, rat poison, ground glass and household cleaning products.

76 www.who.int/mediacentre/factsheets/fs275/en/index.html
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Box 8: Future considerations

Surveillance and monitoring

Improved surveillance of illicit drug adulteration could dispel myths and ensure timely medical treatment and
prevention is implemented where necessary

Overall, there is a requirement for improved surveillance of illicit drug adulteration. In order to address the public
health consequences of drug adulteration, improvements in international data sharing and collaborative working
across the many disciplines that may come into contact with illicit drugs and drug users are required. Creating
links between public health principles, analytical expertise, community-based professionals and the police could
enhance the dissemination of messages regarding illicit drug adulteration, dispel myths and improve the provision
of effective, and timely, public health advice.

A set of quality assured, robust and rehearsed interventions and information dissemination strategies would
enhance public health and the quality and effectiveness of responses to illicit drug adulteration incidents

There is a lack of information providing structured advice on responses to the consequences of illicit drug
adulteration. A set of quality assured, robust and rehearsed interventions and communication strategies would
provide a basis for response for a wide variety of organisations.

Media warnings

Research into the usefulness of media warnings about adulteration of illicit drugs is required

In the UK alone police warnings about ‘dirty’ drugs and ‘rogue’ heroin are commonly made through the media,
however, there is very little evidence about their usefulness in accurately informing drug users about the health
consequences of adulteration. Media reports can potentially perpetuate scare mongering and reinforce myths
regarding illicit drug adulteration. Research investigating the usefulness of these warnings with illicit drug users
would enhance our understanding of the information requirements of drug users in relation to drug adulteration
and potentially improve reporting practices.

Drug users

Drug users should be made aware of the relative and inherent risks associated with drug use and the potential
health effects that may arise from adulteration

In addition, to health problems caused by adulterated drugs, users may experience serious health problems as a
result of bacterial contamination through unsterile equipment used for administration or contamination of diluents
used to prepare illicit drugs for injection. In the event of an outbreak of a bacterial infection it is important for users
to be made aware of the relative and inherent risks associated with different routes of administration, including the
potential harms caused by different methods of injecting. Alternative routes of administration should also be
detailed, such as rectal administration and smoking.

Healthcare workers

Hospital emergency staff should be appropriately trained and equipped to respond to adverse health effects
suspected to be caused by adulteration of illicit drugs

Hospital emergency staff and other frontline emergency personnel are often the first professionals encountered by
those experiencing adverse health effects due to adulterated drugs. It is therefore important that emergency personnel
are sufficiently trained and equipped to respond appropriately in cases where use of adulterated drugs is suspected,
and to disseminate this information to poison control centres, drug treatment agencies and where necessary to drug
users. These individuals should be made aware of typical health reactions associated with illicit drugs so that they can
recognise and diagnose atypical reactions and investigate the potential for effects of adulterants.

Advice should be provided to those working with drug users about the risks of cross-contamination and infection
from coming into contact with adulterated drugs and users of adulterated drugs, and the steps they can take to
protect themselves

Providers of drug treatment services are at risk of cross-contamination (mainly an issue for methamphetamine
manufacture exposure) and infection through contact with adulterated drugs and users of adulterated drugs.
Advice provided should outline how healthcare workers can best protect themselves and what steps should be
taken if they come into contact with adulterated drugs and users of these drugs. For example, in the case of the
recent anthrax outbreak in the UK advice was circulated about the use of protective equipment when treating a
potentially infected individual or when handling any potentially contaminated heroin.
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Appendix 1 - Glossary

Acetic acid A weak organic acid used in the production of vinegar. Diluted acetic acid is
often used in descaling agents.

Acetone Simplest example of the ketones, a solvent and active ingredient in nail polish remover.

Actinomycetes Pathogenic actinobacteria, the leading killer of humans being Mycobacterium tuberculosis
(the causative agent of most cases of tuberculosis).

Aflatoxin A naturally occurring mycotoxin produced by fungus, they are toxic and carcinogenic.

Agranulocytosis
An acute condition involving a severe and dangerous leukopenia (severe lack of one
major class of infection-fighting white blood cells). Causes high risk of severe infection
due to immune system suppression.

Allergic bronchopulmonary
aspergillosis

Relatively rare lung disease – characterised by a hypersensitive immune system
response to fungus (most commonly Aspergillus).

Anthrax A bacterium which creates spores which can infect the body through three forms:
skin, inhalation or gastrointestinal. It produces lethal poisons and can cause death.

Antipyrine The American adopted name for phenazone; an analgesic (painkilling)
and antipyretic (fever-reducing) compound.

Arsenic A poisonous metalloid.

Ascorbic acid A soluble sugar acid, also known as Vitamin C.

Assay analysis Analysis of the activity of a drug or biochemical in an organic sample.

Barbitone Also known as barbital; a barbiturate used as a sleeping aid.

Benign adulteration Adulteration with non-harmful substances.

Benzylpiperazine (BZP) A recreational drug with euphoric, stimulant properties.
Reported to have similar effects as ecstasy and methamphetamine.

Bio-typing analysis Determination of the genotype group of the organism(s).

Bupivacaine A local anaesthetic drug belonging to the amino amide group, trade name Marcain.

Candida endophthalmitis Intraocular fungal infection.

Citric acid A weak organic acid, used to aid the solubility of illegal substances in the
preparation for intravenous injection.

Clenbuterol A decongestant and bronchodilating drug with stimulant properties.

Dextromethorphan (DMX) An antitussive (cough suppressant) drug. When exceeding label-specified maximum
dosages, DMX acts as a dissociative hallucinogen.

Diazepam
A benzodiazepine derivative drug used to treat anxiety disorders, muscle spasms
and alcohol withdrawal. Has hypnotic, sedative, anticonvulsant and amnestic
properties. Trade name Valium.

Diethyl ether Also known as ‘ether’, a common solvent and was once used as a general anaesthetic.

Diltiazem A calcium channel blocker (benzothiazepine) used in the treatment of high blood pressure,
angina and some heart rhythm disorders.

Flameless atomic-absorption
spectrophotometry Technique to analyse trace metal elements in aqueous solutions.

Gammahydroxybutrate
(GHB)

Sedative, anaesthetic drug which produces feelings of euphoria, drowsiness
and reduces inhibitions.

Griseofulvin An antifungal drug used to treat ringworm and fungal infections of skin,
nails and hair. Trade name Grisovin.

Hydroxyzine First generation antihistamine.

Isosafrole An organic chemical precursor to MDP2P which is converted to MDMA.
Similar smell to aniseed or liquorice.

Lactose A sugar found in milk.
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Leuckart method A commonly used amphetamine and methamphetamine manufacturing method.

Levamisole An anthelmintic medication used as a dewormer.

Lidocaine A local anaesthetic and antiarrhythmic drug.

Lysergic acid diethylamide (LSD) A semi-synthetic psychedelic drug.

Lysine acetylsalicylate Soluble form of acetylsalicyclic acid, otherwise known as aspirin.

Mannitol A sugar alcohol.

Methanol The simplest alcohol, also known as methyl alcohol; used as anti-freeze,
solvent and a denaturant for ethanol.

Methaqualone A sedative-hypnotic drug and a general CNS depressant, trade name Mandrax.

Methemoglobinemia A blood disorder where excessive levels of haemoglobin are present in the blood
(and therefore oxygen-carrying ability is reduced). Can cause tissue hypoxia.

MBDB
([N-methyl-1-(3,4-
methylenedioxyphenyl)
-2-butanamine])

Related analogue of MDMA (see below).

MDA
(3,4-Methylenedioxyamphetamine) Related analogue of MDMA (see below).

MDEA
(N-methyl-diethanolamine) Related analogue of MDMA (see below).

MDMA
(3,4-Methylenedioxymethamphetamine) A synthetic drug chemically similar to amphetamine. Commonly referred to as ‘ecstasy’.

Methylsulfonylmethane (MSM) A substance used as an industrial solvent and also marketed as a dietary supplement.

Microbiological analysis Study of microorganisms or microscopic organisms.

Molecular typing analysis Molecular identification of organisms present in sample.

Niacinamide Also known as ‘Nicotinamide’, a water-soluble B-complex vitamin (B3).

Noscapine An alkaloid from the poppy plant, used primarily for its cough suppressant effects.
It can survive the manufacturing process of heroin.

Paramethoxyamphetamine (PMA) A psychoactive drug producing stimulant and psychedelic effects.

Paramethoxymethamphetamine (PMMA) A stimulant drug related to PMA, but with effects more similar to MDMA.

Phenacetin An analgesic substance now banned in many countries due to its carcinogenic and kidney-
damaging properties.

Phenazone An analgesic (painkilling) and antipyretic (fever-reducing) compound.

Phendimetrazine A stimulant drug used as an appetite suppressant.

Phenobarbital Also known as phenobarbitone; a barbiturate used as an anticonvulsant,
also has hypnotic and sedative properties.

Phenolphthalein
A chemical compound that turns colourless in acidic solutions and pink in basic solutions.
It was previously used as a laxative, but now has been removed from over-the-counter
laxatives due to carcinogenicity concerns.

Phenylpropanolamine Also known as norephedrine; a psychoactive drug with stimulant,
decongestant and anorectic properties.

Phenytoin A commonly used anticonvulsant used in the treatment of epilepsy.

Piperonal Aromatic aldehyde used in flavouring and perfume. May be used in the synthesis
of 3,4-methylenedioxyamphetamine (MDA).

Piracetam A nootropic supplement, a cyclic derivative of GABA.

Procaine A local anaesthetic of the amino ester group, trade name Novocain.

Pulmonary granulomas Minute, granular, inflammatory lesions caused by granulomatous
diseases (e.g. tuberculosis).

Quinine An antimalarial and muscle relaxant medication. Also synthesised as an
ingredient of tonic water.
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Reductive amination An organic reaction converting a carbonyl group to an amine, via an intermediate imine.

Saccharose/Sucrose Organic compound commonly known as table sugar.

Safrole A colourless or slightly yellow oily liquid obtained from sassafras oil, or synthesized from
other related methylenedioxy compounds. A precursor in the synthesis of MDMA.

Salicylate Salts and esters of salicylic acid.

Scopolamine A tropane alkaloid drug with anticholinergic, anti-muscarinic properties.
Used in the treatment of motion sickness, nausea and intestinal cramping.

Serratia liquefaciens A typical phytosphere bacterium that is found on a wide range of plants and is known
to have beneficial antifungal properties.

Serum bioassay Measurement of the effects of a substance from bodily fluid.

‘skim’ Sell slightly underweight amounts of drugs.

Strychnine A very toxic, colourless, crystalline alkaloid. Commonly used as rat poison.

Xylazine An antagonist used as a veterinary sedative.

Zinc protoporphyrin Compound present in red blood cells used to screen for lead poisoning or iron deficiency.




