
Contents lists available at ScienceDirect

International Journal of Drug Policy

journal homepage: www.elsevier.com/locate/drugpo

Research Paper

When does the cutting of cocaine and heroin occur? The first large-scale
study based on the chemical analysis of cocaine and heroin seizures in
Switzerland

Marie Morelatoa,⁎, Davide Franscellab,1, Pierre Esseivab, Julian Broséusb,2

a Centre for Forensic Science, University of Technology Sydney, PO Box 123, Broadway, NSW, 2007, Australia
b Ecole des Sciences Criminelles, Université de Lausanne, 1015 Lausanne, Switzerland

A R T I C L E I N F O

Keywords:
Adulteration
Dilution
Supply chain
Drug profiling
Forensic intelligence

A B S T R A C T

Background: Illicit drug profiling can provide knowledge about illicit drug markets, informing on the level of
distribution and its evolution in space and time. Illicit drug profiling is usually limited to impurities originally
present in the illicit drug (e.g. alkaloids, co-extracted compounds or by-products). However, the benefit of a
comprehensive analysis of cutting agents in drug seizures for law enforcement agencies, intelligence and health
policy has not been thoroughly investigated in the literature and is the focus of this research.
Aim: This research aims at assessing when and how cutting (i.e. adulteration and dilution) occurs in the supply
chain by analysing cocaine and heroin seizures made between 2006 and 2015 in Switzerland.
Methods: Cocaine and heroin seizures made along the supply chain by law enforcement agencies in the Western
region of Switzerland were investigated for adulteration and dilution. A total number of 7841 cocaine and 3476
heroin specimens coming from 1341 and 721 seizures, respectively, were analysed.
Results: The results show that, for both illicit drugs, adulteration and/or dilution occur before arrival into
Switzerland as well as in Switzerland. While cocaine is adulterated and diluted, heroin is only adulterated.
Interestingly, the same mixture of adulterants (i.e. caffeine-paracetamol) is used to cut heroin at each step in the
supply chain.
Conclusion: Gaining knowledge about adulteration and dilution at different stages in the supply chain enhances
our understanding of drug markets. It also highlights differences along the supply chain and in the distribution of
both drugs in Switzerland.

Introduction

Chemical analysis of illicit drugs can serve different purposes in
forensic science. Its primary use is to investigate a particular case which
is the traditional path followed by most laboratories. It involves the
illicit drug identification and purity determination for Court purposes.
Its secondary use is to infer a series of crime. Seizures can be linked
through physical or chemical profiles and support the actions of law
enforcement agencies at a tactical or operational level. Its tertiary use is
to provide knowledge about crime phenomena and illicit drug net-
works, informing on the level of distribution and its evolution in space
and time (Esseiva et al., 2007). The knowledge obtained through the
chemical analysis of illicit drug seizures has the potential to supplement
and complement law enforcement data, economical, criminological and

epidemiological studies to support intelligence-led policing strategies
(Broséus, Baechler, Gentile, & Esseiva, 2016; Morelato et al., 2013;
Ribaux, Crispino, & Roux, 2014). In this perspective, forensic in-
telligence provides insights into criminal activity (Morelato et al.,
2014). This additional contribution of forensic science will be in-
vestigated in this article through the analysis of cocaine and heroin
cutting agents.

In addition to organic impurities, cutting agents may be present in a
drug specimen. Cutting agents refer to adulterants (i.e. pharmacologi-
cally active substances such as caffeine, paracetamol, etc.) and diluents
(i.e. pharmacologically inactive substances such as mannitol, lactose,
etc.) (Broséus, Baechler et al., 2016; United Nations, 2001). The use of
alkaloid profiles for intelligence purposes has been studied for many
years (Broséus, Baechler et al., 2016; Broséus, Huhtala, & Esseiva, 2015;
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Esseiva, 2004; Esseiva, Dujourdy, Anglada, Taroni, & Margot, 2003;
Esseiva, Gaste, Alvarez, & Anglada, 2011; Esseiva et al., 2007). Al-
though the frequency and health effects of cutting agents have been
reported in the literature (Broséus, Gentile, Gentile et al., 2015;
Broséus, Gentile, & Esseiva, 2016; Cole et al., 2010), the patterns re-
lated to adulteration and dilution (e.g. the use of particular combina-
tion of substances) and the level at which they occur in the supply chain
have attracted little attention. The path taken by a product from pro-
duction to consumption is called the supply chain (Wilson & Stevens,
2008). It involves social networks in which several people engage in
this illegal activity (Desroches, 2007). There is little consensus in the
literature as to what constitutes upper and intermediate level drug
trafficking. The upper level may include importers who have connec-
tions in source countries. The intermediate level may include dis-
tributors or wholesalers, described as dealers who purchase drugs in
large quantities and sell them to other dealers down the chain. Cutting
agents may be added at different stages and can be considered as in-
dicators to inform on the structure and organisation of illicit drug
markets. According to the literature (Broséus, Gentile, Gentile et al.,
2015; Coomber, 1997a, 1997b, 1999), adulteration of cocaine and
heroin occurs before exportation, during transit or just after importa-
tion. This may be related to the limited availability and the high cost of
adulterants at street level (Broséus, Gentile et al., 2016; Maietti,
Castagna, Molin, Ferrara, & Traldi, 2009). In the late 90 s and early
2000s, Coomber et al (Coomber, 1997a, 1997b, 1999; Coomber &
Maher, 2006) investigated when cutting of heroin took place based on
interviews of drug dealers at different levels in the supply chain. They
found that adulteration and dilution was not systematic before reaching
the consumers and if heroin was cut, dealers would mainly use diluents.
Dujourdy et al (Dujourdy, Besacier, & Ladroue, 2010) analysed cocaine
specimens seized at airports and on the street in France from 1990 to
2009. According to their analysis, diltiazem, hydroxyzine and levami-
sole appeared to be added in the country of production while phena-
cetin, procaine and lidocaine was added after importation in Europe.
Caffeine may be added before or after importation.

There is limited empirical data available in the literature about the
composition of cocaine and heroin specimens (including the number
and purity of cutting agents) seized at different levels of the supply
chain in the country of destination. In 2010, Cole et al. (Cole et al.,
2010) examined the adulteration of several illicit drugs, including co-
caine and heroin through the systematic collection of relevant peer
reviewed literature and case reports. Based on their review, they argued
that “(…) the evidence suggests that the majority of adulteration of heroin
takes place at or close to the time of synthesis and significantly less ‘cutting’
than would be generally perceived takes place after heroin leaves the country
of origin”. This ‘evidence’ is principally based on differences in purity
between specimens seized at the border and street specimens seized in
the country of destination. However, this type of analysis should be
combined with the number, frequency and, if available, the con-
centrations of adulterants/diluents at each stage of the supply chain in
order to properly investigate this hypothesis. This research aims at as-
sessing when and how cutting occurs in the supply chain by analysing
cocaine and heroin seizures made between 2006 and 2015 by law en-
forcement in the Western region of Switzerland. This study builds on
previous work related to the analysis of cutting agents (Broséus,
Gentile, Gentile et al., 2015) and highlights the benefit of this analysis
for law enforcement agencies, intelligence and health policy. The use-
fulness of the information extracted from cutting agents to understand
drug markets has never been studied. It has the potential to comple-
ment previous studies on alkaloid profiles and shed new light on the
distribution of cocaine and heroin in Switzerland.

Method

Cocaine and heroin data

The study relied on cocaine and heroin data analysed by a cen-
tralised laboratory hosted in the School of Criminal Justice (ESC) at the
University of Lausanne. These datasets were used in previous studies
(Broséus, Baechler et al., 2016, 2015a; Broséus, Gentile et al., 2015).
From 2006 to 2015, 7841 cocaine and 3476 heroin specimens coming
from 1341 and 721 seizures, respectively, were analysed. These seizures
were made by police departments, federal police, border guards and
customs officers in Western Switzerland. The illicit drug purity, pre-
sence of cutting agents and chemical profiles based on natural, co-ex-
tracted or by-product compounds were extracted for each specimen.
The profiling methodology (sampling procedure, solvent extraction, gas
chromatography-mass spectrometry analysis) for both cocaine and
heroin was thoroughly described in previous studies and won’t be re-
peated in this article (Broséus, Debrus, Delémont, Rudaz, & Esseiva,
2013, 2015a; Esseiva et al., 2005, 2003; Esseiva et al., 2011; Ioset et al.,
2005). It is, however, important to mention that cutting agents were
reported as present or absent and were not quantified.

Chemical results (e.g. purity, chemical profiles and adulterants/di-
luents) were collated and organised in a memory, along with physical
(e.g. packaging and appearance of the drug specimen) and circum-
stantial information (e.g. case number, mass of the specimen, data and
place of the seizure). In contrast to a database, the memory is system-
atically structured to help form meaningful outcomes. For example,
seizures are not stored individually but are collated and grouped in
classes according to chemical similarities. For the purpose of this study,
the illicit drug purity, presence/absence of cutting agents, the packa-
ging and the mass of drugs seized were used for the analysis.

Cocaine and heroin cutting agents

The supply chain of cocaine and heroin is relatively complex since
the drugs go through multiple people from the production to the end
user (e.g. producer, trafficker, wholesaler, retailer and consumer).
According to Caulkins and Reuter (Caulkins & Reuter, 1998) who stu-
died drug prices in the United States in 1998, there might be five or six
separate sale transactions between importation and final sale on the
street. The mass of illicit drug gets smaller the further down in the
supply chain while the prices increase (Caulkins & Reuter, 1998; Kilmer
& Hoorens, 2010). However, clearly distinguishing between wholesale
and retail level is a difficult task. Considering the mass and packaging of
cocaine and heroin specimens, it is possible to hypothesise their be-
longings to the different levels in the supply chain. In this study, the
mass of illicit drug specimens was considered when analysing the trends
in adulteration and dilution, in particular when (i.e. at which stages of
the supply chain) and how (i.e. number and type of cutting agents)
cutting occurred in heroin and cocaine specimens.

Data analysis and visualisation were conducted using R® (The R
Foundation for Statistical Computing, version 2.15.1), Microsoft Excel
(Microsoft Corporation, version 15.31) and Tableau Software
Professional Edition v. 2018.2.

Results and discussion

Trafficking of heroin and cocaine into Switzerland

The main trafficking routes of heroin into Switzerland are presented
in Fig. 1. While most branches of the Balkan route were once under the
influence of Turkish criminal groups, a shift occurred in the 1990s
leading to Albanian groups gaining market shares, in particular in
destination countries such as Italy, Greece and Switzerland. Albanian
groups generally purchase from Turkish wholesalers and once in Al-
bania, shipments may get stored, cut with adulterants and/or
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repackaged (United Nations Office on Drugs & Crime, 2014). It is es-
timated that 20–25 tons of heroin pass through Albania from Mace-
donia before heading to Italy (by sea) and Switzerland (United Nations
office on Drugs & Crime, 2010; Zhilla & Lamallari, 2015). Heroin
trafficking in Europe is organised by different groups that operate in
different European regions. In Switzerland, Albanian groups have
dominated the heroin market for the last twenty years (Zobel, Esseiva,
Udrisard, Lociciro, & Samitca, 2017). These groups presumably dom-
inate the import and/or wholesale level as well as the intermediate
level (until the sale in zip bags of 5 g, see Fig. 1), with a more varied
retail distribution (Zobel et al., 2017).

The main trafficking routes of cocaine into Switzerland are pre-
sented in Fig. 2. Trafficking of cocaine from South America into Europe
appears to take place through Spain and Portugal in the south and the
Netherlands and Belgium in the north (European Monitoring Centre for
Drugs & Drug Addiction, 2016a). A large number of wholesalers are
present in these entry points and wholesalers in Switzerland can obtain
their products through many supply sources, leading to a diversity of
products entering the Swiss market. According to interviews with police
officers, the Igbo people (an ethnic group native to south-central and
south eastern Nigeria) dominate the cocaine market in Switzerland
(Zobel, Esseiva, Udrisard, Lociciro, & Samitca, 2018). This group is
characterised by its presence all along the supply chain (from

exportation to street level). In contrast to the Albanian groups, other
groups are also involved in the cocaine market (groups coming from
other West African countries, Latin America, Albania, Western Balkan
countries, North Africa, Lebanon, European countries and Switzerland).

Supply chain

Fig. 3 represents the proportion of cocaine and heroin seizures and
specimens (i.e. a seizure may contain several specimens of different
masses) of different mass range. The majority of seizures analysed
weighed approximately 100 g since seizures submitted for chemical
analysis are mainly related to serious offences. Nevertheless, the ma-
jority of specimens (which can be multiple within a seizure) weighed
less than 15 g. It can be assumed that lower masses - specimens
weighing less than 1 g - are related to personal consumption (Broséus,
Baechler, & Esseiva, 2017, 2016a; Broséus, Huhtala et al., 2015; Ioset
et al., 2005). The categories represented in Fig. 3 are different for co-
caine and heroin as the sale units in Switzerland differ for both drugs.
According to Zobel et al. (Zobel et al., 2017, 2018), a typical dose of
heroin and cocaine in Switzerland weighs less than 1 g. At the next level
in the supply chain, cocaine is found in packages of approximately 10 g
while heroin is packaged in small zip bags of 5 g (see Figs. 1 and 2).

Fig. 1. Main trafficking routes of heroin into Switzerland.

Fig. 2. Main trafficking routes of cocaine into Switzerland.
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Analysis of cutting agents – type, frequency and combination

The majority of cocaine and heroin specimens contained at least one
adulterant irrespective of their mass (precisely, 97% of cocaine speci-
mens and 99% of heroin specimens). While cocaine adulteration was
diverse, heroin adulteration was more homogeneous (see Table 1).
More than 90% of the heroin specimens seized were adulterated with
either caffeine and/or paracetamol, irrespective of the mass of the
specimen. In particular, three adulterants were detected on average in
cocaine specimens and two in heroin specimens. A similar observation
was highlighted for diluents. Eighty-eight percent of cocaine specimens
were diluted using mainly lactose and to a lesser extent glucose and
mannitol whereas only 15% of heroin specimens analysed contained
diluents.

Fig. 4 represents the most frequent combinations of adulterants
(top) and diluents (bottom) detected in heroin (left) and cocaine (right)

specimens. The type of adulterants detected and their proportions are in
line with substances detected in different European countries in cocaine
(Andreasen, Lindholst, & Kaa, 2009; Broséus, Gentile et al., 2015; Brunt
et al., 2017, 2009; Dujourdy et al., 2010; Kudlacek et al., 2017;
Schneider & Meys, 2011) and heroin specimens (Andreasen et al., 2009;
Broséus, Gentile et al., 2016, 2015b; Chaudron-Thozet, Girard, & David,
1992; Kaa, 1994; Schneider & Meys, 2011). Heroin adulteration con-
sisted almost exclusively in caffeine and paracetamol. These two sub-
stances have been known to be the main adulterants in Europe since the
beginning of the 1990s (Broséus, Gentile et al., 2016; Cole et al., 2011).
Caffeine appears to be important as it causes heroin to vaporise at a
lower temperature, a practical benefit for users smoking or inhaling
heroin. Paracetamol is easy to purchase and has a bitter taste similar to
heroin that may disguise poor quality heroin (United Nations Office on
Drugs & Crime, 2009). In contrast, levamisole, phenacetin, caffeine and
lidocaine were frequently encountered in cocaine specimens, as well as
diluents such as lactose. From a Swiss perspective, the combination of
adulterants was limited for heroin and dilution was almost non-ex-
istent. Therefore, the detection of links between different seizures based
on adulterant profiles would be of limited value for investigative and
intelligence purposes if these two adulterants did not change over time.
Supplementary information, such as the concentrations of adulterants
would be necessary to highlight clusters and specific patterns of adul-
teration. For cocaine, the most frequent combination of adulterants was
found in less than 10% of all cocaine specimens. This diversity may be
linked to the physical appearance of cocaine (white powder) or it may

Fig. 3. Proportions of cocaine (left) and heroin (right) seizures (top) and specimens (bottom) of different masses. Note that 3.6% of heroin seizures had no mass
recorded and are not represented on this figure.

Table 1
Number of adulterants and diluents detected in cocaine and heroin specimens.

Number of adulterants detected Number of diluents detected

Min Average Max Standard
deviation

Min Average Max Standard
deviation

Heroin 0 2 5 1 0 0 4 1
Cocaine 0 3 9 2 0 2 6 1
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reflect the market structure in Switzerland that seems to be more
complex and dynamic for cocaine than for heroin. Zobel et al. high-
lighted more diverse consumers, groups and networks involved in the
trafficking of cocaine in comparison to heroin trafficking (Zobel et al.,
2017, 2018). The combination of cutting agents observed in cocaine
specimens could thus be used to reveal distribution networks, similar to
the chemical profiling based on alkaloids (Broséus, Baechler et al.,
2016).

Cutting agents vs supply chain

When does cutting occur in the supply chain?
The percentage of specimens containing adulterants and diluents

was slightly different depending on the level in the supply chain. At the
distribution level (i.e. specimens weighing more than 15 g for cocaine
and more than 5 g for heroin), 90% of cocaine and 94% of heroin
specimens contained adulterants. At the consumption level (i.e. speci-
mens weighing less than one gram for cocaine and less than 5 g for
heroin), 95% of cocaine and 99.8% of heroin specimens contained
adulterants. Concerning dilution, 72% of cocaine and 13% of heroin
specimens were diluted at the distribution level, while 94% of cocaine
and 11% of heroin specimens were diluted at the consumption level.
These percentages indicate that the majority of cocaine and heroin

specimens were adulterated before reaching the consumption level.
Similarly, a relatively large proportion of cocaine specimens were di-
luted at masses corresponding to the distribution level. While cocaine
was cut with both adulterants and diluents throughout the supply
chain, heroin seems to be only adulterated and rarely diluted regardless
of the level in the supply chain.

Fig. 5 represents the change in the number of cutting agents along
the supply chain for both cocaine and heroin. It shows the change in
median purity according to the mass of specimens seized since 2006.

A decrease in median purity was observed when moving towards
the consumption level for both illicit drugs. In regard to cocaine, the
decrease in purity was particularly significant at two stages. The first
drop in purity occurred between specimens weighing more than one
kilogram and specimens weighing more than fifteen grams. This de-
crease seems to be linked to the addition of adulterants and diluents
since the number of the respective substances detected in the specimens
increased. Although significantly lower than the first drop, the second
decrease in purity appeared when specimens weighed less than fifteen
grams. This decrease seems to be the result of an addition of diluents
only (the number of adulterants remained constant). The addition of
diluents (in particular baby formula containing lactose) at this stage
was also reported in interviews with consumers and an informant
(Zobel et al., 2018). The informant reported that this step was essential

Fig. 4. Most frequent combinations of adulterants (top) and diluents (bottom) in heroin specimens (left) and cocaine specimens (right).
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to gain enough profit from sales. In contrast, there was little difference
in purity between specimens weighing between 1 and 15 g and less than
1 g. According to interviews with street retailers and consumers, cutting
agents are rarely added at this stage (Zobel et al., 2018).

Interestingly, the median heroin purity was already low (< 35%)
when it entered Switzerland (> 1000 g). According to the United
Nations, heroin may be adulterated and repackaged in South-Eastern
Europe, as there have been official reports of processing facilities in
Greece and repackaging/storage activities in Albania, Kosovo and
Macedonia. This may indicate that large-scale heroin adulteration for
the export market takes place in the region (United Nations Office on
Drugs & Crime, 2014). Once in Switzerland, the major decrease in
purity was observed between specimens weighing more than 100 g and
specimens weighing less than 100 g. This decrease in purity did not
occur in parallel with an increase number of cutting agents. Since the
average number of diluents was less than 1 at all levels, adulteration
using the same adulterants used before importation into Switzerland
must have been responsible for the decrease in purity. Interviews with
law enforcement personnel in Switzerland revealed that adulteration
with this mixture is conducted at an intermediate level (after im-
portation and storage) (Zobel et al., 2017). The reasons why it occurs at
this stage are unknown. Little is known about the trafficking of cutting
agents already pre-mixed (e.g. caffeine-paracetamol); however, it is
estimated that the trafficking of this mixture could represent a revenue
of one to two millions Swiss francs in Switzerland. Finally, there was no
purity difference between specimens weighing less than 1 g and speci-
mens weighing between 1–5 g. According to interviews with heroin
consumers that also sell part of what they bought, no further cutting is
conducted before re-packing it in smaller quantities (Zobel et al., 2017).
Although the study was conducted in another country, these results are
in line with Coomber & Maher (Coomber & Maher, 2006) who inter-
viewed heroin street dealers in Sydney in 2002. According to the in-
terviews, cutting was not systematic before reaching the customers and
if heroin was cut, the dealers would mainly use diluents, such as sugars.

Combination of cutting agents at each stage of the supply chain
Figs. 6 and 7 represent the frequency of specific adulterants (top)

and diluents (bottom) for each mass category in cocaine and heroin
specimens, respectively.

In Fig. 6, the decrease in purity between specimens weighing more
than one kilogram and specimens weighing less than one kilogram was
linked to an increase in the frequency of phenacetin and levamisole, the
two main adulterants of cocaine seized in Western Switzerland. To a
lesser extent, the frequencies of lidocaine and caffeine also increased.
The number of specimens containing these four adulterants continued
to gradually increase down the supply chain, apart from the transition
to the consumption level. It may thus be assumed that these four sub-
stances were added at different levels of the supply chain (i.e. at the
distribution, intermediate and consumption level). In contrast, the
frequencies of other adulterants (e.g. hydroxyzine, procaine and dil-
tiazem3) appeared to be stable over the different steps of the supply
chain (i.e. they did not change drastically from one mass category to
another). It is possible to infer that these substances were added at an
early stage of the supply chain (e.g. in the country of production or
transit, before importation into Switzerland or just after importation
into Switzerland). Interestingly, Broséus et al (Broséus, Gentile et al.,
2015) reported that 10% of the seizures received for analysis at ESC
contained only adulterants. Common adulterants seized include caf-
feine, phenacetin and lidocaine. However, no levamisole, diltiazem,
hydroxyzine or procaine were seized which tend to confirm their ad-
dition before importation into Switzerland. In addition, levamisole is
widely used in South America and it is likely that adulteration also
takes place immediately after production or just before exportation
(European Monitoring Centre for Drugs & Drug Addiction, 2016b;
European Monitoring Centre for Drugs & Drug Addiction-Europol,
2010).

While adulteration only occurred in specimens weighing more than
15 g, dilution (in particular with substances such as lactose, glucose and
to a lesser extent mannitol) occurred at all levels in the cocaine supply
chain.

Fig. 5. Evolution of the median purity (grey bars – left scale) and average number of adulterants (dark grey lines, right scale) and diluents (light grey lines, right
scale) in cocaine and heroin specimens seized in Western Switzerland since 2006.

3 While an important adulterant from 2007 to mid-2009, diltiazem was al-
most not detected in 2015, similarly to other countries (Lahaie, 2012;
Stambouli & El Bouri, 2017).
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Fig. 7 represents the frequency of adulterants (top) and diluents
(bottom) for each mass category in heroin specimens. Adulteration was
mainly restricted to a combination of two adulterants (caffeine and
paracetamol) at all levels of the supply chain. Although rarer, griseo-
fulvin (an anti-fungal medication) was also used, in particular for spe-
cimens weighing less than 1000 g. In regard to dilution, the figure
confirms its limited occurrence at distribution, intermediate and con-
sumption levels.

General discussion and conclusions

This article focused on the analysis of heroin and cocaine cutting
agents to investigate when and how cutting occurs in Switzerland using
the largest dataset ever reported. Although our data did not inform on
the magnitude of adulteration/dilution at source level, it gave objective
insights into the levels in the distribution at which cutting occurs once
in Switzerland. In cocaine specimens, both adulteration and dilution
were responsible for the purity decrease along the supply chain. In
contrast, only adulteration was responsible for the purity decrease
along the heroin supply chain which seems to occur at an upper or
intermediate level in the supply chain. These observations are in line
with the literature which reported that adulteration is decided at the
production or just after importation (1999, Coomber & Maher, 2006;
Coomber, 1997b). Nevertheless, our observations regarding the cutting

of heroin are different from older studies that observed little purity
difference between the heroin seized by customs (i.e. prior to its dis-
tribution in the country of consumption) and heroin seized at the street
level (i.e. end of the supply chain) (1999, Coomber, 1997c; de la
Fuente, Saavedra, Barrio, Royuela, & Vicente, 1996; Kaa, 1994; King,
1997). Our results showed a decrease of nearly two-thirds in purity
between specimens weighing more than 1000 g and specimens
weighing less than 100 g. Interestingly, this purity decrease was due to
one specific combination of adulterants – caffeine and paracetamol. In
Switzerland, adulteration seems to occur at an intermediate level in the
supply chain. This observation is supported by the analysis of seizures
containing only cutting agents during the same timeframe (Broséus,
Gentile et al., 2015). The mixture of caffeine and paracetamol (of
brown colour similar to the majority of heroin seized in Switzerland)
represents the most common combination of adulterants seized. Thus,
there seems to be a trafficking of this particular combination of adul-
terants. This was further confirmed by interviews with informants, drug
squad officers and investigators in Switzerland (Zobel et al., 2017).
According to the interviews, this combination of adulterants is traf-
ficked into Switzerland at the same time heroin is trafficked or in
parallel to the heroin trafficking and by the same networks.

Similar to the study investigating the potential of chemical class for
intelligence purposes (Broséus, Gentile et al., 2016), our research
highlights a different dynamic in the respective markets. This difference

Fig. 6. Frequencies of adulterants and diluents detected in each mass category of cocaine specimens seized in Western Switzerland since 2006 (n= 7841 specimens).

Fig. 7. Frequencies of adulterants and diluents detected in each mass category of heroin specimens seized in Western Switzerland since 2006 (n= 3476 specimens)
(DXM=dextromethorphan).
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might be explained, among other factors, by the geographical location
of the producing countries and the proximity of Switzerland to these
producing countries. Indeed, most of the heroin found in Switzerland
(and Europe) originates from Afghanistan and is imported into Swit-
zerland through the Balkan route (United Nations Office on Drugs &
Crime, 2016). Heroin supply routes in Switzerland are more limited and
are mainly controlled by the Albanian-speaking crime groups (Guéniat
& Esseiva, 2005; Zobel et al., 2017). Paoli & Reuter reported that
Western Europe appears to be dominated by specific immigrant groups
(Paoli & Reuter, 2008). Upper level trafficking of heroin is frequently
associated with Turkish and Albanian groups (Wilson & Stevens, 2008).
In contrast, cocaine is mainly produced in Peru, Colombia and Bolivia
and shipped from different countries in North, South and Central
America to Europe. As a consequence, due to the location where co-
caine is produced, several distribution channels (e.g. air, cargo, train,
road and use of different drug mules), supply routes and trafficking
flows co-exist. Furthermore, it might pass through West Africa, a dis-
tribution channel that regained importance, before reaching Switzer-
land (United Nations Office on Drugs & Crime, 2016).

In conclusion, this research provides objective information re-
garding the cutting of cocaine and heroin within a destination country.
Although heroin and cocaine markets in Switzerland might be different
from other countries, this study highlights the adulterants worth tar-
geting at the border but also the combination of adulterants that might
be synthesised on a large-scale or trafficked into the destination
country. This study also shows that chemical profiling based on adul-
terants and diluents has potential to complement the alkaloid profiles
commonly used to reveal distribution networks. If such information was
systematically collected and analysed by law enforcement agencies and
laboratories, it would provide complementary and additional knowl-
edge on the structure of drug markets and potentially reveal other ac-
tors involved in drug trafficking. In addition, the analysis of adulterants
and diluents can be used to inform customs, law enforcement agencies,
policy makers and laboratory personnel about legal substances com-
monly used to cut illicit drugs and diverted from the legal market.
Better understanding the structure and operations of drug markets can
assist law enforcement agencies chose where and when they should
focus their activities (Wilson & Stevens, 2008). Finally, gaining
knowledge about the type and concentration of cutting agents enables
the development of sound strategies to reduce risk to public health and
harms related to drug use. It provides a tool to monitor the composition
of illicit drugs entering the market and identify potentially harmful
substances which could be detrimental for consumers.
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