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a b s t r a c t   

Illicit drug profiling (i.e. chemical and/or physical profiling) to compare and relate illicit drugs samples has 
been actively used in routine case work at the National Bureau of Investigation (NBI) in Finland. This 
preliminary and exploratory work reviews NBI’s illicit drug profiling practices. Particular emphasis is put on 
communication of forensic results and how the NBI has promoted the use of forensic data in an intelligence 
perspective by establishing a case coordination service. Moreover, our study evaluates the comprehension, 
integration and usefulness of illicit drug profiling from end users’ point of view by means of an online 
survey and face-to-face interviews. Findings are compared with theoretical aspects as described in litera
ture. Results show that in the Finnish context illicit drug profiling is used and useful in the investigation and 
in court. From end users’ perspective, real practical relevance relies in its use as intelligence during the 
investigation. However, to be truly useful, illicit drug profiling results must be communicated promptly 
during the investigation, with sufficient clarity and interpreted correctly by end users. Factors influencing 
the integration of illicit drug profiling in the forensic process are addressed. 

© 2021 Elsevier B.V. All rights reserved.    

1. Introduction 

Forensic science has long been seen as a mean to generate for
ensic evidence in a probative process rather than as a crime analysis 
tool furnishing valuable information during the investigation pro
cess [1–3]. In the past years, the view has changed and numerous 
authors have emphasized the contribution of forensic science 
and the data provided by the latter towards crime analysis and 
investigation [2]. 

In the field of illicit drugs1 this potential has been widely re
cognized as well. Analytical methods do not only allow one to 
identify and to quantify illicit compounds of seized material to 
support the judicial process, but can also provide additional and 
even more valuable information (i.e. illicit drug profiling) in an in
telligence perspective [4,5]. 

The utilization of illicit drug profiling (i.e. chemical and/or phy
sical profiling) to compare and relate illicit drugs samples bears a 
long history. The first attempt to establish links between illicit drugs 
was based on physical characteristics (e.g. dimensions, alterations or 
mold defaults, etc.) of illicitly produced tablets [6]. Since then, im
portant contributions in this field have been made [7] and the im
portance and value of illicit drug profiling as a law enforcement tool 
in an intelligence perspective has been widely recognized and dis
cussed. Over the past years, research has mainly focused on the 
development and improvement of analytical techniques, comparison 
methodologies and/or decision theories (e.g. threshold and Bayes) 
for chemical profiling of mainly cocaine, heroin, amphetamine-type 
stimulants and cannabis [8–21]. Many authors have highlighted the 
benefits of it during the investigation for tactical and strategic pur
poses on national and international levels [5,10,12,22–28] and efforts 
have been made to develop, incorporate and implement it as routine 
part of the investigation process [4,5,27,29]. Less focus has been 
placed on physical profiling (i.e. physical characteristics of sub
stances and packaging materials) regarding its use in an intelligence 
perspective [30] even though, it adds fast and valuable information 
for the investigation. Only few examples assess the practical utili
zation and usefulness of illicit drug profiling within an investigative 
process [4,5,22]. 
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The National Bureau of Investigation’s (NBI) Forensic Laboratory 
in Finland has the advantage of being a centralized laboratory re
garding illicit drug analysis and intelligence. This enables nationwide 
comparison of seized samples, to gain a better understanding of 
current illicit drug trends within Finland and an easy exchange of 
information on national and international levels. The establishment 
of a case coordination center as a crime analysis unit within the 
Forensic Laboratory represents a change of thinking from forensic 
science as a pure probative process to a powerful investigative tool. 
Countries, like Switzerland, that lack a centralized laboratory, har
monized methods between the different laboratories or a crime 
analysis unit, information provided by illicit drug profiling cannot be 
easily exchanged and compared between the different jurisdictions. 
In consequence, the use of such information is limited. 

As mentioned above, over the past years, illicit drug profiling 
research has focused on the development and improvement of 
analytical techniques and chemometrics for illicit drug profiling for 
intelligence purposes. Yet, little is known about how the information 
extracted form illicit drug profiling is exchanged between labora
tories and end users (i.e. illicit drug investigators and prosecutors) as 
well as how it is integrated and used within a criminal justice 
system. Moreover, its practical relevance from end users’ point of 
view has never been assessed. For the routine use of illicit drug 
profiling in the investigation process, collaboration between la
boratories, coordinators and law enforcement authorities is man
datory. Furthermore, timely and clear communication of results (i.e. 
highlighted links) and proper interpretation of the information 
conveyed by the highlighted links is essential, if not the most crucial 
step in the intelligence cycle [31]. In the authors’ knowledge, no 
research in this field has yet focused on this step or questioned if 
illicit drug profiling is at all useful for end users and how they un
derstand and exploit such information in practice. Through our 
study we gained insight about utilization and usefulness of illicit 
drug profiling within the Finnish criminal justice system from end 
users’ point of view. 

In the following section, we provide a brief overview of the 
contribution of illicit drug profiling in the investigation process and 
as evidence in court as presented in literature. Moreover, we will 
describe illicit drug-related activities of the drug-testing unit and 
case coordination center and illustrate how illicit drug profiling and 
crime analysis are integrated in the investigative process in Finland. 
Particular attention will be drawn to the way information is col
lected, processed and shared by the main actors (i.e. forensic che
mists, case coordinators, drug investigators and prosecutors) 
involved in the forensic workflow [31] of illicit drug cases. 

2. Context 

2.1. Utilization and usefulness of illicit drug profiling: intelligence vs. 
evidence 

Esseiva and Margot [32] break down the illicit drug profiling 
process into two steps:  

(1) the extraction of a chemical and/or physical profile (i.e. a subset 
of sample’s chemical or physical characteristics chosen re
garding the purpose of the process);  

(2) the analysis and interpretation of the provided information. 

As the extracted information varies depending on the considered 
source level (e.g. geographical origin, clandestine laboratory, syn
thetic pathway, production batch, physical unit, etc.), to establish the 
chemical/physical profile of the seized substance it is essential to 
preform proper sampling and selection of a suitable analytical 
methodology as well as proper interpretation of the results  
[4,32–34]. 

This combination of information ultimately results in a forensic 
intelligence product [1,3] which may be used for political (e.g. na
tional and international control of illicit products, development of 
policies, etc.), investigative or evidential purposes [32]. In this paper, 
we focus on the last two frameworks. 

Typical judicial procedures, in the field of illicit drugs, require 
identification and quantification of the seized substance to 
formally establish the illegality and amount of the substance. 
Both elements are essential for the justice system to assess the 
accused’s conviction according to the rules of law in force [5]. 
This represents the traditional forensic process aiming to establish 
evidence for the court. However, in some cases, investigative 
units or prosecutors have shown the interest in case-to-case 
comparisons2 to prove whether seized substances in different 
places or on different persons share a common origin or a dealing 
act between persons under investigation [4,22,27,32]. In this 
case, comparison results are added as piece of evidence to be 
presented in court. Despite these few examples, it is stated by 
Esseiva and Margot [32] that illicit drug profiling is rarely, if at all, 
needed for court purposes since more information is required to 
assess the accused’s conviction or to prove a criminal activity. 
Thus, more importance should be given to its use in an intelligence 
perspective. 

During the investigation the results obtained from illicit drug 
profiling can be used as intelligence for tactical/operational or 
strategic purposes (Table 1) depending on the context and level in 
which it is applied [5,12,22–27]. A good depiction of the intelligence 
process can be found in [35]. 

At a regional level, intelligence may be used more in a tactical 
way, whereas on national or international levels, it’s used more 
frequently in a strategic way. As discussed in literature the use of 
illicit drug profiling in a strategic way is only possible if each spe
cimen is systematically analyzed and recorded in a database [10,22]. 
In this case, detailed knowledge about the structure and organiza
tion of illicit drug trafficking can be obtained by combining this in
formation with traditional police information [27,32]. Moreover, it is 
argued that this overview cannot be obtained by case-to-case com
parisons, which are used mainly for tactical purposes. However, in 
the author’s opinion, there are no fixed boundaries between tactical 
and strategic intelligence. For instance, tactical intelligence on dif
ferent cases can be gathered to establish distribution networks and 
thus can contribute to an overall strategic view. Conversely, strategic 
intelligence can point towards specific cases leading to tactical 
intelligence [36]. 

Even though numerous studies have shown how illicit drug 
intelligence in general and illicit drug profiling in particular 
can be used mainly for investigative purposes, little has been 
discussed about how end users perceive and actually use this 
information. Also, it has never been discussed how comparison 
results are assessed in court as evidence. Therefore, in our 
opinion, the previous cited two steps need to be completed by a 
third one:  

(3) the communication of the resulting forensic intelligence product 
to law enforcement officers and prosecutors. 

In literature, this step is the least considered and discussed. Yet, it 
is an essential step, since comparison results have to be provided in a 
comprehensive way to be effectively and correctly exploited by the 
end users [31]. 

2 Case-to-case comparison relates to comparison of specimens, from specific cases, 
confiscated in different places, at different times, on different persons and/or different 
occasions selected according to traditional police information. 
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2.2. Illicit drug profiling in the drug-testing unit 

The NBI is a nationwide division of the Finnish police. It serves as 
a center for intelligence activities focusing on serious and organized 
crimes and for international criminal police cooperation. Finland 
acts as a transit and market area for the trafficking of illicit drugs. 
Drug trafficking is therefore of important concern. 

Illicit drugs seized in the different jurisdictions are handled and 
analyzed by the drug-testing unit of NBI’s Forensic Laboratory. 
Besides identification and purity measurements for judicial issues, 
the drug-testing unit provides case-to-case comparison for amphe
tamine, methamphetamine and cocaine samples. Database com
parisons are performed routinely according to requests and 
systematically if the amount of the seized substance exceeds pre-set 
limits. Comparison conclusions for amphetamine profiling at the 
time of the survey were given to investigators and to prosecutors as 
shown in Table 2.3 On one hand, illicit drug profiling is used for 
evidential purposes (i.e. in organized crime; where criminal net
works have been revealed and prosecuted) and on the other hand, 
for tactical and strategic purposes on national and international le
vels (e.g. support investigations, detect and follow drug trends 
within Finland, etc.). 

2.3. Case coordination center: organization and tasks 

In 2012, the National Bureau of Investigation set up a case co
ordination center, acting as a crime analysis unit, in which forensic 
data is centralized, analyzed and redistributed to law enforcement 
authorities. The tasks of it consist in assisting customers (i.e. in
vestigators and prosecutors), for example in the prioritization of 
analyses and in coordinating the information flow between the 
Forensic Laboratory and law enforcement authorities (Fig. 1). 

Having access to the laboratory and police database, the case 
coordination center is able to produce charts visualizing the revealed 
connections upon request from customers, when series4 are high
lighted and when database or case-to-case comparisons are con
ducted. As they can gather and combine forensic data (e.g. 

fingerprints, DNA, packaging, etc.) with illicit drug profiling data and 
traditional police data (e.g. circumstantial information), they are 
able to generate a powerful crime analysis tool and provide support 
for end users regarding the understanding of the produced in
telligence. The case coordination center acts as an intermediary in
terlocutor between the laboratory which generates data and 
investigators and prosecutors who finally use the generated in
formation in their decision making. Moreover, communication be
tween the laboratory, the case coordination center and law 
enforcement authorities is facilitated through the electronic ex
change of documents via the police database. The development of 
such a case coordination center is a step forward to the use of for
ensic science in an intelligence perspective. 

The NBI’s Forensic Laboratory, with its drug-testing unit and case 
coordination center offers the best conditions for exploiting illicit 
drug intelligence to its full potential. However, little is known about 
how the shared information is finally integrated in the investigative 
process and used by their end users as well as its actual practical 
usefulness [10]. 

3. Methodology 

In this exploratory study, the Finnish criminal justice system was 
considered. To gain insight about how the information produced by 
illicit drug profiling is perceived and used by investigators and 
prosecutors dealing with illicit drug cases as well as to evaluate its 
practical usefulness, an online self-administrated survey was de
signed and carried out using Webropol 2.0© software and two face- 
to-face interviews were conducted [38–40]. 

Table 1 
Summary of tactical/operational and strategic intelligence as found in literature [5,12,22–27].    

Tactical/operational intelligence Strategic intelligence   

- to corroborate or substantiate suspicions of connection inferred by investigators 
on the basis of traditional police information  

- to originate further investigations, leading to new investigative hypotheses  
- to establish action priorities (e.g. on a person which plays a key role within the 

distribution network)  
- to steer the investigation in other, unsuspected directions, not highlighted by 

traditional means  

- to establish distribution networks  
- to highlight illicit drug trafficking routes, logistic and material requirements  
- to highlight the magnitude and volume of an illicit drug market  
- to estimate the extent of trafficking over a territory (i.e. period and places of 

distribution of a batch)  
- to highlight the risk of certain illicit products over a consumer population    

Table 2 
Comparison conclusions as reported to investigators and prosecutors (translated from Finnish).    

Conclusion Meaning  

Similar The compared samples are from the same batch manufactured by the same illegal laboratory or from very similar batches. 
Linked The compared samples are from different batches manufactured by the same illegal laboratory or from different illegal laboratories using 

identical synthetic pathway. 
Inconclusive Based on the comparison result no conclusion can be made according to the similarity of the samples or their origin. 
Different The compared samples are from different illegal laboratories or manufactured using different synthetic pathways.    

Fig. 1. Visualization of the role of the case coordination center in a forensic science 
system [37]. 

3 Collaborative Harmonization of Methods for Profiling of Amphetamine Type 
Stimulants (CHAMP). Specific Targeted Research Project (STREP) no CIS8-CT-2004- 
502126, 6th Framework Program of the European Community. 

4 Several cases are related to one another and build a “big case”. 
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The interviews were complementary to the online survey and 
were conducted for validation purposes and to complete and en
hance the understanding of the data collected via the online survey. 
As the interviews were held one week before the launch of the on
line survey, it could be verified that the questions and proposed 
answer options were appropriate to the studied context. 

The target population included professionals actively involved 
with illicit drug cases (i.e. police investigators and prosecutors). 
These professionals were chosen based on their knowledge and in
volvement related to illicit drug cases and were divided in the fol
lowing categories: investigation chiefs, illicit drug investigators, 
investigators,5 technical investigators and prosecutors. 

The online survey was accessible to respondents via a link. It was 
sent by e-mail to 18 of the most active investigation chiefs in the 
illicit drug field and to 25 group leaders of technical centers (CSI 
units) of each police area and to 29 prosecutors working across 
Finland and who are actively involved in the prosecution of illicit 
drug and organized crime cases. The investigation chiefs and group 
leaders were asked to forward the e-mail with the link to all relevant 
person, such as illicit drug investigators, investigators and technical 
investigators involved with illicit drug cases and to send us back the 
number of forwarded e-mails, in order to estimate the response rate. 
Unfortunately, despite our demand, no such information was re
turned to the authors. However, considering that each investigation 
or technical unit consists of 3–20 persons and that prosecutor’s of
fices have no such teams, we can estimate the target population to 
be about 300 persons. We address this major limitation of our study 
further in this article. 

The questionnaire consisted of 18 questions intended to gather 
information regarding respondents’ (1) biographical data such as 
gender, age, occupation, professional experience, training and edu
cation; (2) comprehension and interpretation of illicit drug profiling 
results; (3) practices about the utilization and usefulness of illicit 
drug profiling according to their application framework and (4) 

opinion about the survey (e.g. survey’s length, question’s clarity and 
improvement suggestions).6 After the biographical data section 
participants were asked whether they have ever needed or used il
licit drug profiling during the investigation or in court. Respondents 
answering negatively to this filtering question were directly for
warded to the end of the questionnaire since they were not con
sidered as belonging to the relevant population.7 Table 3 provides 
an example of the questions used in Sections (2) and (3) of the 
questionnaire. 

All questions except three,8 were structured following a closed 
response format (e.g. one-selection, multiple-choice, etc.) which 
enabled more uniform responses, facilitating their analysis. Where it 
was needed, partially closed questions (integration of the option 
“other…”) were used as well. The aim was to identify if some options 
had been overlooked by letting respondents propose an answer.9 

The questionnaire was sent to personnel from the drug-testing 
unit (n = 3) and of the customer service (n = 2) for tryout. This was 
done to evaluate whether the structure, content and relevance of the 
questions (content validity) were appropriate to the study’s purpose 
and to assess eventual technical/functional problems. Modifications 
were made according to feedback received form these in-house test 
groups. The survey was further pre-tested by sending it to one 
person representing the target population (n = 1, illicit drug in
vestigator)10 to avoid reducing the study population and to ensure 
that it provides reliable and valid data [39–41]. The results of this 
pre-test enabled to make some adjustments and to adapt the survey 
to the target population (i.e. deletion and reformulation of questions, 

Table 3 
Sample questions from the surveya.    

Section Questions   

(2) Clarity and interpretation of the comparison conclusions In your opinion, are the comparison results obtained from the drug-testing unit explicit? 
Proposed responses: Yes/No/I cannot say 
How do you understand the meaning of the comparisons’ conclusions (similar, linked, 
inconclusive, different)? 
Please explain how you interpret the comparisons’ conclusions.The respondents 
were invited to explain how they interpret the comparisons’ conclusions in order to 
evaluate whether the meaning of the comparison conclusions is understood and 
interpreted correctly.  

(3) Utilization and usefulness of illicit drug profiling in the investigationb How did you use comparisons’ results in the investigation?cProposed responses: on its 
own in order to relate two (or more cases)/combined with other case related 
information (e.g. fingerprints, DNA, etc.) to relate two (or more cases)/other way, 
how? 
For what purpose, did you use comparisons’ results in the investigation?cProposed 
responses: for case-to-case comparison/in an intelligence-led approach using 
database requests/other purpose, which one?  
What would be (on average) a suitable maximal delivery time for comparisons’ results, 
if the results will be used for investigation issues? 
Proposed responses: 14 days/90 days/other, how many days?/I cannot say 
Similar questions were asked for obtaining information of the utilization and 
usefulness of illicit drug profiling in court.  

a The questionnaire was written in English and translated as accurately as possible into Finnish in regard to the target population. Terminology was chosen to be the closest to 
that most commonly used in the drug framework in Finland and by the target population (i.e. purity measurements instead of quantitative analyses or illicit drugs comparison 
instead of illicit drug profiling).  

b Prior to answering these questions, respondents were asked in which framework (i.e. investigation or court) they do use illicit drug profiling. Depending on the answer 
provided they would be referred to the specific questions about the utilization and usefulness of illicit drug profiling according to their used framework.  

c Respondents were invited to choose what applied and several answers could be given.  

5 In some regions there may not be a specific drug unit but only a general unit with 
investigators dealing with all sorts of cases, including illicit drug cases, thus we in
cluded the category “investigator”. 

6 To improve the quality of the survey for future use. 
7 This filtering question was integrated so that only relevant members of the target 

population would have to answer to specific questions about the clarity and inter
pretation of the profiling conclusions and the utilization and usefulness of illicit drug 
profiling according to the application framework (investigation/court). 

8 Three open-ended questions were used to give respondents the opportunity to 
express themselves. 

9 Only if answers are given they are reported in the result section. 
10 Due to uncertainties regarding the final size of the study population, only one 

person of the target population could be chosen for the pre-test. 
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correction of terms and of function settings) as well as to determine 
the time required to complete the survey.11 

The answers from the self-administrated survey were analyzed 
using the Webropol 2.0© interface and Microsoft® Excel (2010). 
Descriptive statistics have been conducted and completed by the 
data collected from the interviews. Findings are put in comparison 
with theoretical aspects about the utilization and usefulness of illicit 
drug profiling as described in literature. 

Sixty-six questionnaires (n = 66) were returned. Considering the 
estimated target population of 300 persons, this corresponds to a 
response rate of about 22%. Of the sixty-six participants twenty 
answered (n = 20) negatively to the filtering question resulting in 
forty-six (n = 46) relevant respondents. According to their occupa
tion this corresponds to the following distribution: 16 illicit drug 
investigators (35%)12; 10 investigation chiefs (22%); 10 prosecutors 
(22%); 7 technical investigators (15%) and 3 investigators (6%). 

In addition to the online survey, face-to-face interviews were 
carried out in a semi-directive way, based on the methodology 
proposed by Beaud and Weber [42], with the chief of one drug in
vestigation team of the Drug and Organized crime division of Hel
sinki’s police department and a prosecutor involved mainly in the 
prosecution of illicit drug and organized crime cases. They both 
actively participate in the investigation and prosecution processes of 
illicit drug cases and were suggested and recruited via e-mail by the 
drug-testing unit’s personnel. Compared to self-administered sur
veys, interviews permit going into details and allow depicting the 
opinion and experience of the of interviewees [43]. The aim was to 
obtain the point of view about the survey’s topics of investigators 
and prosecutors involved in different stages of the forensic workflow 
of illicit drug cases rather than a comprehensive view within a 
target group [43]. Questions were based on the same major subjects 
as used for the online survey and analyzed following a thematic 
analysis [44,45]. 

3.1. Limitations and difficulties 

Some limitations and difficulties in the methodology have been 
addressed previously but some others were encountered during the 
creation of the survey. 

First, the main limitation of our study relies in the impossibility 
to assess the exact total number of professionals to whom the survey 
was sent out. As mentioned previously, the demanded investigation 
chiefs’ and group leaders’ feedback about the number of forwarded 
e-mails was never returned to the authors. Despite this limitation, 
the number of participants was in the opinion of the drug-testing 
unit’s personnel higher than expected. 

Second, the survey was launched during the period of national 
holidays in Finland which may have had an impact on the number of 
respondents, since members of the target population might have 
been on holidays. 

Third, the number of respondents to the survey and the number 
of interviewees is rather low and thus, the results have to be inter
preted carefully. However, they do highlight some interesting points 
on which further research can be based. 

Fourth, according to Thomas [44], the trustworthiness of the data 
analysis should be assessed by a second person (i.e. coding con
sistency checks). Even though this was not performed in this survey, 
it was not seen as a major problem as the interviews were com
plementary to the online survey. 

Lastly, translation of the English version accurately to Finnish 
slowed down the survey creation process. Sentences had to have the 
same meaning and words had to be carefully chosen. It is known that 

the wording of phrases can have an impact on how the respondents 
will answer [46]. The time accorded for the creation of the survey 
along with translations limited the number and availability of per
sons that could be interviewed. Oftentimes, they were discouraged 
by the fact that the interview was conducted in English. However, as 
the aim of the interviews was not to achieve saturation in the re
sponses and generalization theories, this was not considered as a 
problem. 

4. Results and discussion 

Forensic laboratories serving law enforcement authorities have 
to consider customers’ requirements and the presented forensic 
questions [31]. Analytical techniques and methods have to be de
veloped based on a customer’s demand in order to provide the re
quired information. Moreover, law enforcement authorities have to 
be available to support the integration and use of such information 
in the investigative process [25]. A close collaboration between 
forensic scientists, crime analysts and law enforcement authorities is 
therefore of crucial importance. 

As previously mentioned, the NBI’s Forensic Laboratory has the 
advantage of being a centralized laboratory in both, routine analysis 
and drug intelligence while also being part of the police organiza
tion. Moreover, the NBI has created, with the establishment of the 
case coordination center, a crime analysis unit which has the pos
sibility to use illicit drug profiling to generate timely and accurate 
intelligence and to provide insight into criminal activity. As a result, 
the provided intelligence enables law enforcement investigators to 
be more proactive than reactive [2,8,35]. The drug-testing unit and 
the case coordination center are an integral part of the investigative 
and intelligence process not working for, but rather with law en
forcement authorities. Consequently, information exchange with law 
enforcement authorities is eased and more efficient, especially be
cause there are no barriers or bureaucracy slowing it down. The 
combination of NBI’s drug-testing unit and case coordination center 
demonstrate the willingness and ability to process, analyze, collect, 
combine and communicate results obtained from illicit drug pro
filing for tactical and strategic intelligence to law enforcement au
thorities on national and international levels. 

4.1. Clarity and interpretation of comparison results 

A factor influencing the proper utilization of illicit drug profiling is 
the manner in which results are presented and communicated. 
Comparison results have to answer the reported forensic question [31], 
be explained with sufficient clarity and be presented in a compre
hensible form to investigative units and prosecutors to be effectively 
used by them. Conversely, end users have to correctly understand and 
integrate the information obtained by illicit drug profiling. If the in
formation is used erroneously it can discredit the whole profiling 
process [32]. Therefore, comparison results and their meaning (i.e. 
“what does the highlighted connection or “link” mean?”) have to be 
explained thoroughly and uncertainties have to be expressed clearly 
enough to facilitate effective police action [27]. However, the meaning 
of the highlighted connections, the evaluation and strength of such 
correspondence as well as link management and information ex
change with police forces have seldom been discussed in literature, 
but is essential for promoting a more systematic utilization of illicit 
drug profiling by law enforcement authorities [22,47,48]. 

The combination of these requirements is necessary if a correct 
integration and use of illicit drug profiling in a criminal justice 
system is aimed, which however demands a close collaboration 
between all the actors involved. 

Therefore, it was of interest to evaluate this aspect through the 
survey. Results according to the clarity and interpretation of illicit drug 
profiling conclusions as given by the forensic laboratory are presented 

11 The expected time required for completing the survey was approximately 10 min. 
12 The percentage values presented are rounded up. 
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in Tables 4 and 5. For the majority of the respondents (n = 39, 87%) the 
comparison conclusions are explicit. However, the analysis of the open- 
ended answers shows that there is still some confusion regarding how 
the conclusions “similar” and “linked” should be interpreted. 

It was not only of interest to assess whether the profiling con
clusions as shown in Table 2 are clear or not, but also to see whether 
the interpretation given by end users is correct. 65% (n = 30) of the 
respondents answered to the open-ended question regarding the 
interpretation of illicit drug profiling results (Table 5). 

Despite the fact that the given interpretations about the profiling 
conclusions are correct, some given answers highlight the need to 
enhance the comprehensibility of them. In addition, answers given 
by prosecutors highlight the value given to illicit drug profiling 
conclusions (i.e. value of “linked” vs. “similar”) as reported by the 
forensic laboratory (Table 2). For the nine prosecutors that answered 
the open-ended question, the conclusion “linked” is useful for di
recting the investigation. However, in court only the conclusion 
“similar” is meaningful as evidence. From the prosecutors’ answers, 
it seems that the conclusion “similar” is associated with less un
certainty than the conclusion “linked”, which, to them, is not con
sidered meaningful in court. Comparable statements have been 
made by the interviewed illicit drug investigator. He considers the 
conclusion “similar” as a “stronger link” in comparison to the con
clusion “linked”. For the latter, he explains that additional informa
tion is needed to support the highlighted relationship. 

As stated by Morelato, et al. [27], evidence can be considered as 
one type of intelligence, which is used by the judge or jury to form a 
conviction. However, risk and uncertainties associated with court’s 
decisions have to be minimal and the information conveyed has to 
be comprehensible for all the practitioners. Therefore, the answers 
given by the prosecutors are not surprising. However, comments 
made by the respondents and the interviewee show that the value of 
comparison conclusions is not well understood, as addressed by 
Reddick [25]. The latter states that amongst some law enforcement 
officers, there is a misconception that a comparison is of value only if 
the conclusion is that the compared samples are “similar”.14 

This emphasizes the importance to communicate the highlighted 
connection in a comprehensive way according to its context (i.e. case 
specific and background information). In the authors’ opinion, both 
conclusions can furnish valuable information. The conclusion 

“linked” can be as important (i.e. “strong”) as the conclusion “si
milar”, especially to the investigation but also in court.15 Therefore, 
as proposed also by the interviewed drug investigator, further edu
cation, training or seminars discussing this aspect are necessary and 
should be considered by the forensic laboratory. 

4.2. Application framework of illicit drug profiling 

How and for what purpose illicit drug profiling is used, may vary 
according the framework in which it is applied. 

Results highlight that illicit drug profiling is used to support the 
investigation. Namely, to confirm suspicions that arise throughout 
the course of the investigation and/or to orientate the investigation 
towards unsuspected relationships by means of case-to-case com
parison and database requests. Findings reflect the Finnish in
vestigative process, where results obtained from illicit drug profiling 
are mainly used for tactical purposes at a regional level and for 
strategic purposes on national and international levels. In some 
cases, illicit drug profiling is used for evidential purposes and added 
to the pre-trial document meant for the prosecutor to be used as 
evidence in court. 

As shown in Table 6, 63% of the respondents reported using 
comparison results for the investigation and 37% reported their use 
in court. All of the prosecutors have reported, as we expected, to 
have used the results obtained from illicit drug profiling in court 
(n = 10, 100%). However, investigators (except for technical in
vestigators) have reported using the obtained results in both the 
investigation and in court, despite the fact that the question was 
formulated in a personal way.16 This filtering question was set to 
direct respondents to the specific questions about utilization and 
usefulness in their application framework. Our assumption was that 
all police personnel would answer “in investigation“ and prosecutors 
“in court“, respectively. Interestingly, this was not the case. Only a 
minority of the investigators (n = 7) answered using comparison 
results in court. 

One reason could be that the question has not been answered in 
a personal way (i.e. where they use illicit drug profiling in their day- 
to-day work). According to general comments about the survey, an 
illicit drug investigator, who answered “in court”, stated that he 

Table 4 
Respondents’ distribution regarding the clarity of illicit drug profiling conclusions as given by the drug-testing unit according to their occupation (n = 4513).               

CLARITY OF THE CONCLUSIONS Investigation chiefs Illicit drug 
investigators 

Investigators Technical 
investigators 

Prosecutors Total  

Number % Number % Number % Number % Number % Number %  

Yes  10  100  14  87.5  3  100  5  83.3  7  70  39 86.7 
No  0  0  1  6.3  0  0  0  0  2  20  3 6.5 
I cannot say  0  0  1  6.3  0  0  1  16.7  1  10  3 6.5   

10  100  16  100  3  100  6  100  10  100  45  100    

Table 5 
Respondents’ distribution regarding the interpretation of illicit drug profiling conclusions as given by the drug-testing unit according to their occupation (n = 46).               

INTERPRETATION OF THE 
CONCLUSIONS 

Investigation chiefs Illicit drug 
investigators 

Investigators Technical 
investigators 

Prosecutors Total  

Number % Number % Number % Number % Number % Number %  

Answer given  7  70  11  87.5  1  33.3  2  28.6  9  90  30  65.2  
No answer given  3  30  5  6.3  2  67.7  5  71.4  1  10  16  34.8   

10  100  16  100  3  100  7  100  10  100  46 100 

13 One technical investigator did not answer this question. 
14 “Similar” meaning that the compared samples are coming from the same batch 

produced by the same laboratory or from very similar batches. 

15 Even if the conclusion “linked” may let suppose a greater degree of uncertainty, it 
can add valuable information. For instance, when proving drug trafficking between 
the wholesaler and the dealer (presence of cutting agents). 

16 Do you use comparisons results in the investigation or in court? 
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would have preferred to choose both answers for this question, 
because illicit drug profiling is used in both frameworks. However, 
the third option (i.e. both) was not included as it was a filtering 
question. According to the interviewed prosecutor, police units in
vestigate into the case and send the pre-trial document to the pro
secutor once the investigation is finished. Only then, will the 
prosecutor get acquainted in detail with the case files. Therefore, 
investigators might have preferred to answer “in court” rather than 
“in the investigation” because they are either aware that the re
ported information is used in court as well or because they are fo
cused on gathering evidence for the court. 

4.3. Utilization and usefulness of illicit drug profiling in the 
investigation 

Fig. 2 shows respondents’ distribution regarding how they used 
illicit drug profiling in the investigation framework. Twenty-two 
respondents have reported that they did use the results obtained 
from illicit drug profiling on their own (n = 22, 82%) and twenty-one 
have reported that they did use them combined with other case 
related information (n = 21, 78%). Two illicit drug investigators an
swered using illicit drug profiling in other ways, namely for identi
fying a distributor or distribution network (strategic intelligence) 
and to steer the investigation (tactical/operational intelligence). 
However, these answers highlight more why illicit drug profiling is 
used rather than how it is used. 

It can be deciphered from the interviewed illicit drug in
vestigator’s explanations, that how illicit drug profiling is used really 

depends on the case at hand. In his team, illicit drug profiling is 
mostly used on its own to steer the investigation. Based on the 
highlighted information they try to determine, by other means, if 
there are other connections. Occasionally, they also have cases 
where illicit drug profiling supports what they have already found. 
However, the investigator also points out, that it is hard to build a 

case if the information given by illicit drug profiling is not combined 
with other sources of information (e.g. surveillance data). 

As presented by Esseiva et al. [22] and shown in the previous 
sections of this paper, these findings reflect that illicit drug profiling 
can be used at any stage of the investigation process. The results can 
be used on their own as the starting point for further investigations 
about the highlighted relationship or as one more element con
firming the pre-existing connection. 

Fig. 3 shows respondents’ distribution regarding for what pur
pose they used illicit drug profiling in the investigation. The aim of 
this question was to evaluate whether illicit drug profiling is used 
solely to connect current cases under investigation to each other 
(case-to case comparison) or to find connections between current 
cases and cases stored in a database (database comparison). The 
majority of the respondents have reported that they did use com
parison results to investigate between cases (case-to-case compar
ison) (n = 23, 82%). Nineteen respondents have reported to have used 
it to guide the investigation (n = 19, 68%) (database comparison) and 
four respondents have reported to have used it for other purposes 
(n = 4, 14%). Three of the four other suggested purposes highlight the 
use of comparison results in a strategic way.18 

The requests that the forensic laboratory receives from the in
vestigative units are mainly to compare cases, which have been 
preselected by them based on traditional police information. It may 
be a comparison between current cases under investigation or be
tween new cases and old ones (i.e. case-to-case comparisons) not 
solely for evidential purposes but for intelligence purposes, as well. 
Database comparisons are made systematically by the drug-testing 

82%

78%

7%

on its own to relate

two (or more) cases

combined with other case related information (e.g.

fingerprints, DNA etc.) to relate two (or more cases)

other way

Fig. 2. Multiple choice question about the utilization of illicit drug profiling in the investigation with n = 27 respondents.17  

82%

68%

14%

to investigate between cases (case-to-case

comparison)

 to guide the investigation (database comparison)

other purpose, which one?

Fig. 3. Multiple choice question about the usefulness of illicit drug profiling in the investigation with n = 28 respondents.19  

Table 6 
Respondents’ distribution regarding the application framework of illicit drug profiling according to the respondents’ occupation (n = 46).               

APPLICATION FRAMEWORK Investigation chiefs Illicit drug 
investigators 

Investigators Technical 
investigators 

Prosecutors Total  

Number % Number % Number % Number % Number % Number %  

in the investigation  9  90  12  75  1  33.3  7  100  0  0  29  63 
in court  1  10  4  25  2  67.7  0  0  10  10  17  37   

10  100  16  100  3  100  7  100  10  100  46  100 

17 One technical investigator and one investigator did not answer this question. 
18 Given answers: to highlight import and distribution routes / to localise the 

wholesaler / to estimate how much of the seized drug has ended up on the street 
market / to direct the investigation, comparison results have rarely a judicial meaning. 

19 One technical investigator did not answer this question. 
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unit if the seized illicit drug exceeds a pre-set weight limit. This 
automatic profiling criteria is exceeded in approximately 30% of 
annually analyzed specimens (900–1000 samples annually). Thus, it 
is possible that the samples, for which the comparison analysis is 
asked, are already stored in the database. 

There are some differences between asking a case-to-case com
parison and database comparison. In the first framework, the com
parison is guided by traditional police information or based on 
suspicion. Whereas in the second framework, comparison to the 
database can highlight unsuspected connections, which were not 
previously considered or known.20 Furthermore, the information 
obtained by case-to-case comparison and/or database comparison 
can be used in a tactical way. On the contrary, only systematic col
lection of profiling data into a database makes comprehensive da
tabase comparisons possible and allows to gain information, for 
instance, about the illicit drug market or to estimate the extent of 
trafficking over a territory (i.e. time period and location of dis
tribution of a batch) and thus, to be used for strategic purposes. 

According to the interviewed illicit drug investigator’s practice, 
illicit drug profiling is used for tactical (i.e. confirm and support 
suspicions) and strategic purposes (i.e. highlight distribution net
works) based on case-to-case comparisons. 

Thus, case-to-case comparisons should not be reduced to the sole 
purpose of producing evidence for the court. Of course, all these 
comparisons generate some kind information, but the difference 
between their use for investigative purposes (information becomes 
intelligence) and for judicial purposes (information becomes evi
dence) has to be well understood [13,27]. Furthermore, case-to-case 
comparisons, when collated, can contribute to strategic intelligence 
as shown by Broséus et al., [36]. 

A factor, which has significant influence on the utilization and 
usefulness of illicit drug profiling when used in an investigative 
context is – time. As explained by Morelato et al. [27], the criminal 
environment of interest for investigators is a micro-level (local or 
punctual) where investigators are more operational and focused on 
cases that are under investigation. Illicit drug profiling is used then 
for tactical purposes to support them in taking case-specific actions 
and decisions. Therefore, rapid responses are essential otherwise its 
tactical usefulness is lost [5]. Strategic intelligence, compared to 
tactical intelligence, may accommodate delays in information 
availability more readily. 

Results from the survey and the interview with the illicit drug 
investigator reflect what is stated in literature [5,27]. Nineteen of 
twenty-nine respondents (n = 19, 66%) reported that 14 days, on 
average, would be a suitable maximal delivery time for illicit drug 
profiling results when used in the investigation. Nine respondents 
(n = 9, 31%) did suggest other suitable maximal delivery times ran
ging from 3 days to 60 days21 and one respondent (n = 1, 3%) re
ported “I cannot say” in response to a suitable maximal 
delivery time. 

For cases handled by the interviewed illicit drug investigator, the 
approximate investigation time is between two and two and a half 
months. Since it does not constitute a long period, the profiling re
sults should be received relatively early during the investigation, as 
explained by the interviewee. If the results are received at the end of 
the investigation, then the results may be irrelevant to the in
vestigation but can still be used as piece of evidence in court. 
However, he emphasized that illicit drug profiling is more useful 
during the investigation than for evidential purposes in court. 

Moreover, in his investigations, illicit drug profiling has been used 
mainly for tactical purposes. Thus, rapid responses are essential 
because decisions regarding further actions have to be made quickly. 
If the process takes too much time, comparison results may be re
nounced, as stated by the interviewed drug investigator. 

As it can be seen from the results, especially for tactical purposes 
during the investigation, the intelligence product is useless if not 
communicated in a timely fashion. 

4.4. Utilization and usefulness of illicit drug profiling in court22 

As discussed in Section 2, the first step in the judicial process in 
the field of illicit drugs consists in the determination of the com
position of the seized specimen to formally establish that the sub
stance is an illegal product. Second, the determination of the purity 
of the illicit substance is required. According to Esseiva and Margot  
[32] illicit drug profiling is rarely (if at all) needed for court purposes 
since the provided information will usually lead to arrests and fur
ther seizures of illicit material, which is evidence of criminal activ
ities in itself. Thus, major importance is given to its use in an 
intelligence perspective. 

However, as shown in Figs. 4 and 5, the majority of the prose
cutors reported to have used comparison results as evidence com
bined with other case related information (n = 9, 90%) and all of 
them reported to have used the comparison results to prove that 
specific cases are related (n = 10, 100%). 

In general, when comparison results are used in court, the at
tention is focused on specific cases under investigation and several 
pieces of evidence have to be gathered together to convict someone 
for a specific offence. The results of the survey reveal this general 
perception of the utilization of drug profiling in court as stated by 
many authors [27,32]. 

Explanations given by the interviewees help to nuance these 
results. As stated by the interviewed illicit drug investigator, com
parison results are one piece of evidence among others. How they 
are used in court depends on the case and the sought proof, as ex
plained by both interviewees. For instance, if it is sought to prove 
illicit drug trafficking, comparison results used on their own are not 
enough for evidential purposes but have to be considered with other 
pieces of evidence. But, if it is sought to know whether the compared 
samples share a common origin, illicit drug profiling can be used on 
its own as evidence. If a connection between the seizures is high
lighted it will affect the classification of the offence for which the 
person will be prosecuted. 

For instance, person A is caught with 90 g23 of an illegal sub
stance (amphetamine). In person B’s apartment, 20 g of ampheta
mine is found. A is suspected to have sold the 20 g of amphetamine 
to B. In this case, as explained by the prosecutor, it was sought to 
know whether the compared samples share a common origin and to 
prove drug trafficking. Illicit drug profiling highlighted that the 
samples were “similar”. Consequently, it could be shown that the 
person A possessed in total 110 g of amphetamine and was convicted 
for the possession of a larger amount than what was seized on him. 
However, to prove that he had sold the substance to B, some more 
evidence highlighting the selling act was required. 

This example helps to understand how illicit drug profiling can 
be used for evidential purposes in court. In literature, it has never 

20 For instance, in the case where drugs are found in the forest or in a car stopped by 
the police, comparison to the database may highlight connection to previous cases. 
This information can then steer the investigation in some direction and to a reduced 
number of persons. 

21 30 and 7 days have been given by n = 2 respondents, respectively. 

22 Since it was sought to gain an insight about the utilization and usefulness of illicit 
drug profiling in court by prosecutors, the answers of seven respondents have not 
been considered (Table 6, p. 14). Thus, the statistics have been conducted on the re
maining ten respondents (i.e. prosecutors). 
23 90 g corresponds to the gross weight of the seizure; the Finnish law, distinguishes 

normal narcotics offence and aggravated narcotics offence based on the total gross 
weight of the seizure. For amphetamine, the limit is set to 100 g. Above this limit, the 
offence is considered as being an aggravated narcotics offence. 
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been discussed how this information is assessed in court as evidence 
from the practitioners’ point of view. As stated by the interviewed 
prosecutor, the evaluation of comparison results depends on the 
case and the judge (i.e. what kind of “weight” they put on every 
piece of evidence). When pre-trial documents include comparison 
results, presented as evidence in court, judges cannot ignore them as 
such and are always considered. The same statement was made by 
the illicit drug investigator. However, the probative value may differ 
according to what is sought to prove. According to the prosecutor’s 
experience, illicit drug profiling is very important and of great value 
when dealing with organized criminal groups. As requirements to 
prove this kind of serious offence are extremely high, comparisons 
results add dependable and valuable information. For instance, it can 
be proven by means of illicit drug profiling results that suspected 
persons are working as a group or that a group exists behind the 
criminal activities. However, all the pieces of the puzzle are needed 
to see the whole picture and thus, all case related information has to 
be combined together. Yet, for both interviewees illicit drug profiling 
adds more valuable information during the investigation than in 
court, as it can be used for tactical purposes. 

5. Conclusion 

This preliminary and exploratory work reviewed NBI’s illicit drug 
profiling practices. Particular emphasis was put on communication 
of forensic results and how NBI has promoted the use of forensic 
data by establishing an intelligence-led case coordination center. The 
creation of the case coordination center, able to generate timely and 
accurate intelligence, represents a change of thinking from forensic 
science as a pure probative process to a powerful investigative tool 
and a step forward to the use of illicit drug profiling in an in
telligence perspective. 

Establishing a chemical/physical profile and highlighting links be
tween seizures is only one part of the forensic process. Thus, by means 
of an online survey and face-to-face interviews we evaluated the 
comprehension, integration and use of illicit drug profiling from end 
users’ point of view in Finland. Findings show, that to be truly useful, 
illicit drug profiling results have to be communicated with sufficient 
clarity, promptly during the investigation, and the meaning of the 
comparison conclusions has to be well understood by end users. 
Moreover, illicit drug profiling is applied in both, investigation and 
court. During the investigation, it is used on its own and/or combined 
with other case related information for tactical and strategical pur
poses. Despite what is generally stated in literature, illicit drug 

profiling results are used for evidential purposes in court, as well. 
However, the value given to illicit drug profiling depends on the case 
and on the activities, it is used to prove. Finally, results highlight that 
investigation benefits the most from illicit drug profiling. 

Nevertheless, even when all these criteria are fulfilled, the lack of 
human and financial resources can slow down the utilization of il
licit drug profiling. These concerns may set limitations to profiling 
activities and cause delays, increase costs and the risk that such 
information is renounced. Switzerland - as it might be the case for 
other countries – faces, compared to Finland, major problems lim
iting the practical use of illicit drug profiling, which have been 
identified as the following; i) lack of a centralized structure (i.e. 
regional or national laboratory and/or coordination center) or a 
network of laboratories using harmonized methods, ii) challenges to 
allocate financial and human resources, iii) time required to the 
treatment of traditional police information and to the prioritization 
of analysis of other traces (e.g. fingerprints, DNA, etc.), iv) end users’ 
readiness and motivation to support the integration and use of illicit 
drug profiling and illicit drug intelligence. 

In the authors opinion, despite the many efforts done by the 
School of Criminal Justice (ESC) at the University of Lausanne to 
promote the routine use of illicit drug profiling in the investigative 
process [5,21,22], it is still poorly used in an intelligence perspective 
on regional and national levels. This may be due to the fact that 
forensic science is still perceived, in this field, as a pure probative 
process and/or that investigators and prosecutors have not yet re
cognized the usefulness of illicit drug profiling as an important in
vestigative tool. 

Illicit drug profiling is a complex concept and may not be in
tuitively understandable for law enforcement authorities. Despite 
this complexity, it is necessary to demonstrate how useful this in
formation can be in the investigative process. For illicit drug in
telligence (i.e. illicit drug profiling) to be properly integrated and 
used by end users, it may be of advantage to create, like in Finland, a 
case coordination center or crime analysis unit that gathers such 
information and/or to have forensic scientists who are able to in
terpret and communicate with sufficient clarity the produced in
telligence. A close collaboration between forensic scientists, crime 
analysts and law enforcement authorities is therefore, of crucial 
importance. 

Through this paper, it is hoped that the forensic community (e.g. 
investigators, prosecutors, forensic scientists, etc.) can gain a greater 
awareness of the practical usefulness of illicit drug profiling in an 
intelligence perspective. 

60%

90%

as evidence on its own

as evidence combined with other case related

information (e.g. fingerprints, DNA etc.)

Fig. 4. Multiple choice question about the utilization of illicit drug profiling in court with n = 10 respondents.  

100%

70%

to prove that specific cases are related

to prove drug trafficking

Fig. 5. Multiple choice question about the usefulness of illicit drug profiling in court with n = 10 respondents.  

S. Meola, S. Huhtala, J. Broséus et al. Forensic Science International 324 (2021) 110848 

9 



6. CRediT Authorship Contribution Statement 

Susanna Meola: Conceptualization, Methodology, Investigation, 
Formal analysis, Data Curation, Writing – original draft preparation, 
review & editing. Sami Huhtala: Resources, Supervision, Project 
administration, Writing – review & editing. Julian Broseus: 
Supervision, Project administration, Writing – review & editing. 
Manon Jendly: Writing – review & editing. Kaisa Jalava: Writing – 
review & editing. Laura Aalberg: Writing – review & editing. Pierre 
Esseiva: Supervision, Writing – review & editing. 

Acknowledgement 

This research has been conducted at the National Bureau of 
Investigation in Vantaa (Finland) and has been presented at the 20th 
ENFSI Drugs Working Group Meeting in Espoo (Finland). For this op
portunity, the first author acknowledges, Robin Lardot, Head of the 
National Bureau of Investigation, Erkki Sippola, Head of the Forensic 
Laboratory and the Erasmus Program of the University of Lausanne. 
The first author would like to acknowledge especially NBI’s Chemical 
Examinations’ personnel and anyone who has contributed to the 
realization of this work as well as all the survey respondents and in
terviewees. This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-profit sectors. 

References 

[1] O. Ribaux, A. Girod, S.J. Walsh, P. Margot, S. Mizrahi, V. Clivaz, Forensic in
telligence and crime analysis, Law Probab. Risk 2 (2003) 47–60, https://doi.org/ 
10.1093/lpr/2.1.47 

[2] O. Ribaux, S.J. Walsh, P. Margot, The contribution of forensic science to crime 
analysis and investigation: forensic intelligence, Forensic Sci. Int. 156 (2006) 
171–181, https://doi.org/10.1016/j.forsciint.2004.12.028 

[3] O. Ribaux, A. Baylon, C. Roux, O. Delémont, E. Lock, C. Zingg, P. Margot, 
Intelligence-led crime scene processing. Part I: forensic intelligence, Forensic Sci. 
Int. 195 (2010) 10–16, https://doi.org/10.1016/j.forsciint.2009.10.027 

[4] J. Broséus, S. Huhtala, P. Esseiva, First systematic chemical profiling of cocaine 
police seizures in Finland in the framework of an intelligence-led approach, 
Forensic Sci. Int. 251 (2015) 87–94, https://doi.org/10.1016/j.forsciint.2015.03. 
026 

[5] S. Ioset, P. Esseiva, O. Ribaux, C. Weyermann, F. Anglada, S. Lociciro, P. Hayoz, 
I. Baer, L. Gasté, A.L. Terrettaz-Zufferey, C. Delaporte, P. Margot, Establishment of 
an operational system for drug profiling: a Swiss experience, Bull. Narc. 57 
(2005) 121–147. 

[6] W. Eisenberg, A. Tillson, Identification of counterfeit drugs, particularly barbi
turates and amphetamines by microscopic, chemical, and instrumental techni
ques, J. Forensic Sci. 11 (1966) 529–551. 

[7] O. Guéniat, P. Esseiva, La comparaison des échantillons d’héroine et de cocaïne à 
travers la bibliographie, in: O. Guéniat, P. Esseiva (Eds.), Le profilage de l’héroïne 
et de la cocaïne: une méthodologie moderne de lutte contre le trafic illicite, 
Presses Polytechniques et Universitaires Romandes (PPUR), Lausanne, 2005, pp. 
99–115. 

[8] M. Chiarotti, N. Fucci, Comparative analysis of heroin and cocaine seizures, J. 
Chromatogr. B Biomed. Sci. Appl. 733 (1999) 127–136, https://doi.org/10.1016/ 
S0378-4347(99)00240-6 

[9] V. Dufey, L. Dujourdy, F. Besacier, H. Chaudron, A quick and automated method 
for profiling heroin samples for tactical intelligence purposes, Forensic Sci. Int. 
169 (2007) 108–117, https://doi.org/10.1016/j.forsciint.2006.08.003 

[10] P. Esseiva, F. Anglada, L. Dujourdy, F. Taroni, P. Margot, E.D. Pasquier, M. Dawson, 
C. Roux, P. Doble, Chemical profiling and classification of illicit heroin by prin
cipal component analysis, calculation of inter sample correlation and artificial 
neural networks, Talanta 67 (2005) 360–367, https://doi.org/10.1016/j.talanta. 
2005.03.041 

[11] P. Esseiva, L. Dujourdy, F. Anglada, F. Taroni, P. Margot, A methodology for illicit 
heroin seizures comparison in a drug intelligence perspective using large data
bases, Forensic Sci. Int. 132 (2003) 139–152, https://doi.org/10.1016/S0379- 
0738(03)00010-0 

[12] I.S. Lurie, C.G. Bailey, D.S. Anex, M.J. Bethea, T.D. McKibben, J.F. Casale, Profiling of 
impurities in illicit methamphetamine by high-performance liquid chromato
graphy and capillary electrochromatography, J. Chromatogr. A 870 (2000) 53–68, 
https://doi.org/10.1016/S0021-9673(99)00849-3 

[13] M. Morelato, A. Beavis, M. Tahtouh, O. Ribaux, P. Kirkbride, C. Roux, The use of 
organic and inorganic impurities found in MDMA police seizures in a drug in
telligence perspective, Sci. Justice 54 (2014) 32–41, https://doi.org/10.1016/j. 
scijus.2013.08.006 

[14] A.L. Pikkarainen, Systematic approach to the profiling analysis of illicit amphe
tamine, Forensic Sci. Int. 82 (1996) 141–152, https://doi.org/10.1016/0379- 
0738(96)01996-2 

[15] C. Weyermann, R. Marquis, C. Delaporte, P. Esseiva, E. Lock, L. Aalberg, 
J.S. Bozenko Jr., S. Dieckmann, L. Dujourdy, F. Zrcek, Drug intelligence based on 
MDMA tablets data: I. Organic impurities profiling, Forensic Sci. Int. 177 (2008) 
11–16, https://doi.org/10.1016/j.forsciint.2007.10.001 

[16] L. Cadola, J. Broséus, P. Esseiva, Chemical profiling of different hashish seizures 
by gas chromatography–mass spectrometry and statistical methodology: a case 
report, Forensic Sci. Int. 232 (2013) e24–e27, https://doi.org/10.1016/j.forsciint. 
2013.08.014 

[17] J. Broséus, F. Anglada, P. Esseiva, The differentiation of fibre- and drug type 
Cannabis seedlings by gas chromatography/mass spectrometry and chemo
metric tools, Forensic Sci. Int. 200 (2010) 87–92, https://doi.org/10.1016/j. 
forsciint.2010.03.034 

[18] F. Bonadio, P. Margot, O. Delémont, P. Esseiva, Optimization of HS-SPME/GC-MS 
analysis and its use in the profiling of illicit ecstasy tablets (Part 1), Forensic Sci. 
Int. 187 (2009) 73–80, https://doi.org/10.1016/j.forsciint.2009.03.004 

[19] J.Y.K. Cheng, M.F. Chan, T.W. Chan, M.Y. Hung, Impurity profiling of ecstasy ta
blets seized in Hong Kong by gas chromatography–mass spectrometry, Forensic 
Sci. Int. 162 (2006) 87–94, https://doi.org/10.1016/j.forsciint.2006.02.055 

[20] L. Dujourdy, V. Dufey, F. Besacier, N. Miano, R. Marquis, E. Lock, L. Aalberg, 
S. Dieckmann, F. Zrcek, J.S. Bozenko Jr., Drug intelligence based on organic im
purities in illicit MA samples, Forensic Sci. Int. 177 (2008) 153–161, https://doi. 
org/10.1016/j.forsciint.2007.11.013 

[21] O. Guéniat, P. Esseiva, Le profilage de l'héroïne et de la cocaïne: une 
méthodologie moderne de lutte contre le trafic illicite, 1st ed., Presses 
Polytechniques et Universitaires Romandes (PPUR), Lausanne, 2005. 

[22] P. Esseiva, S. Ioset, F. Anglada, L. Gasté, O. Ribaux, P. Margot, A. Gallusser, 
A. Biedermann, Y. Specht, E. Ottinger, Forensic drug Intelligence: an important 
tool in law enforcement, Forensic Sci. Int. 167 (2007) 247–254, https://doi.org/ 
10.1016/j.forsciint.2006.06.032 

[23] S. Lociciro, P. Hayoz, P. Esseiva, L. Dujourdy, F. Besacier, P. Margot, Cocaine pro
filing for strategic intelligence purposes, a cross-border project between France 
and Switzerland: Part I. Optimisation and harmonisation of the profiling 
method, Forensic Sci. Int. 167 (2007) 220–228, https://doi.org/10.1016/j.forsciint. 
2006.06.052 

[24] S. Lociciro, P. Esseiva, P. Hayoz, L. Dujourdy, F. Besacier, P. Margot, Cocaine pro
filing for strategic intelligence, a cross-border project between France and 
Switzerland: Part II. Validation of the statistical methodology for the profiling of 
cocaine, Forensic Sci. Int. 177 (2008) 199–206, https://doi.org/10.1016/j.forsciint. 
2007.12.008 

[25] S.R. Reddick, European Drug Profiling System (EDPS) feasibility study into the 
adoption of a European Union (EU) - wide forensic drugs intelligence program 
for heroin and cocaine, (2011). 

[26] D. Corazza, P. Esseiva, L’apport de la trace mateŕielle dans l’enquet̂e criminelle: 
Évaluation de la contribution des liens chimiques issus du profilage de produits 
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