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ABSTRACT

AIMS: Fentanyl is a morphine-like drug that has a higher pain-relieving potency and is effective in a short
period. This study aimed to examine and analyze the challenges facing police in dealing with fentanyl as a
growing global threat.

MATERIALS AND METHODS: This research was conducted with a mixed approach (descriptive-research)
in the spring and summer of 2024 at the Forensic Chemistry Laboratory of the Farajah Identification Center.
The descriptive part included a review of reliable scientific sources to describe the nature of fentanyl and the
threats associated with it. In the experimental part, the collaboration of the Criminal Chemistry Laboratory
of the Police Identification Center and the Narcotics Group of the Police University was utilized. The gas
chromatography-mass spectrometry (GC-MS) technique was used to accurately identify fentanyl in suspect
samples.

FINDINGS: In this study, out of a total of five suspicious powder samples analyzed using gas chromatography
combined with mass spectrometry, two samples contained fentanyl and heroin.

CONCLUSION: The findings of this study, including the results of laboratory and experimental work on
suspect samples, indicate that the Iranian Police Command is able to accurately identify fentanyl in various
samples by utilizing advanced drug analysis methods such as gas chromatography-mass spectrometry (G-MS).
These findings also indicate that the force is prepared to face possible future fentanyl crises. In addition, the
challenges faced by the police in managing this crisis are identified, and accurate and rapid information is
provided to the competent authorities.
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INTRODUCTION

Fentanyl is a morphine-like drug that has a higher
pain-relieving power and a shorter duration of
action than pethidine (another opioid analgesic).
Its 7% purity is equivalent to 300% of the potency
of heroin, which has attracted the attention of
consumers.

Narcotics are among the drugs that have long been
used to reduce pain. Morphine, as one of the oldest
and best-known narcotics, was first synthesized
in 1806 and was used as a strong painkiller
until 1850. Subsequently, in 1953, Paul Janssen
decided to synthesize and produce the strongest
opioid analgesic. He believed that by increasing
the potency and selectivity of narcotics for opioid
receptors in the brain, their safety would also
increase. As a result of these efforts, fentanyl
was synthesized in 1960, which has a higher
pain-relieving power and a shorter duration
of action than pethidine. Since the synthesis of
fentanyl, several analogs with varying potency and
pharmacological properties have been designed
and produced [1].

Fentanyl has two main routes of administration:
short-acting opioids for acute pain relief and
transdermal patches for the reduction and relief of
severe and chronic pain in patients. These short-
acting opioids include injectable formulations,
lozenges, sublingual tablets, inhalation sprays,
and transdermal patches [2].

Introduced in the 1970s as an effective alternative
to morphine, fentanyl has become a powerful
drug due to its fast and potent properties. This
synthetic substance is 50 times more potent
than heroin and has become a serious concern in
the drug market. Despite fentanyl’s therapeutic
benefits, its side effects, such as respiratory
depression and decreased cough reflex, threaten
the health of users. Overdose and misuse,
especially in skin patches, are on the rise [3]. Since
2010, three major outbreaks of illicit fentanyl
have led to an increase in deaths, and more than
75,000 people in the United States have died
by 2024. It remains one of the leading causes of
drug-related deaths. To address this crisis, the
United States has implemented measures such as
prevention education, distribution of naloxone,
and prescription monitoring. In the medical field,
medications are also used to combat overdose
[4, 5] The illicit use of fentanyl, especially skin
patches, has increased among patients and
experimenters. It is hazardous even in low doses
and can lead to fatal overdoses when combined
with other substances. Fentanyl can also pose
serious challenges in the criminal justice system
[6, 7].

This study aims to examine the challenges faced by
police and explore practical solutions to improve
the situation. It also aims to analyze the barriers
and provide preventive strategies to reduce
fentanyl-related crime.

In one of the most tragic and impactful
contemporary events in the Russian capital, a
group of Chechen militants organized a hostage-
taking at the Dubrovka Theater. The crisis lasted
three days and was eventually ended by a Russian
Special Forces attack. In this operation, Russian
forces used carfentanil gas. Carfentanil is a more
potent analog of fentanyl, approximately 100,000
times more potent than morphine, causing serious
and irreversible damage. The operation resulted
in the deaths of 129 hostages and 39 militants.
This incident shocked not only Russia but the
world and became one of the darkest periods in
modern history [8, 9].

The use of carfentanil as a chemical weapon carries
serious risks. Incorrect doses or failure to notify
medical teams canresultin death. The high potency
of carfentanil makes it extremely dangerous even
in small amounts. These characteristics require
high precision and technical knowledge in their
use in security operations [10]. Due to its high
potency and ability to quickly cross the blood-
brain barrier, carfentanil has rapid effects and can
render individuals unconscious and incapacitated.
The pharmacological properties and ease of access
to this substance have made it a serious security
threat worldwide.

Impact of Fentanyl on Driving and Accidents:
Fentanyl use can lead to an increase in the number
of accidents and road fatalities. Studies have
shown that the use of this drug can significantly
increase the risk of traffic accidents. Accidents
caused by fentanyl use can have high social and
economic costs. These costs include medical
expenses, financial losses, and reduced economic
productivity [10, 11]. On the other hand, these
crashesnotonlyresultinroad fatalities and serious
injuries but also place a heavy workload on police
officers. Police officers must spend a lot of time
and resources to handle these crashes, conduct
investigations, prepare reports, and manage the
accident scenes. In addition, the need to perform
toxicology tests to identify drivers under the
influence of fentanyl and other drugs adds to their
workload. To prevent these problems, increased
surveillance and routine toxicology tests can
help identify drivers under the influence of this
substance and prevent traffic accidents. Also,
increasing public awareness about the dangers
of fentanyl use and its effects on driving can help
reduce the use of this substance and improve road
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safety. Strengthening laws and regulations related
to drug use and driving can also help reduce the
number of drivers under the influence of drugs
[12].

Fentanyl and Dark Web Platforms, the Challenges
for Police in Addressing the Threat: Dark web
platforms are a restricted-access part of the
internet that is often associated with illegal
services and content, such as drug and weapons
markets. This space allows users to operate in
these markets anonymously, which not only
protects them from legal arrests but also creates
a false sense of security about the quality and
legitimacy of the substances being purchased.
The emergence of online markets on the dark
web has significantly changed the landscape of
the illicit drug trade, not only facilitating access
to drugs but also making it easier to purchase
uncontrolled drugs and dangerous chemicals [13].
The clandestine nature of dark web transactions
poses serious challenges for police, complicating
efforts to track and apprehend traffickers. Police
must continually adapt and innovate, particularly
by employing integrated strategies that include
technological  solutions and international
cooperation to address these illicit networks.
The interaction between dark web markets
and fentanyl distribution is a multidimensional
challenge that simultaneously addresses public
health concerns, police strategies, and community
safety. Understanding the dynamics of this market
is essential for developing effective interventions,
and continued research and collaborative efforts
between health organizations and police are
essential to address the complexities of this crisis
[14, 15].

The role of fentanyl and opioids in facilitating
crime and victim vulnerability: Offenders may
use powerful drugs such as fentanyl to facilitate
crimes such as sex crimes and robbery. These
types of crimes are known as “drug-facilitated
crimes” [16]. Fentanyl and other opioid drugs can
have a devastating effect on victims. These drugs
leave victims vulnerable and under the control of
criminals due to their strong analgesic effects and
addictive nature. People under the influence of
these drugs may be unable to defend themselves
and provide evidence in court. Studies show that
offenders may add fentanyl to victims’ drinks or use
counterfeit drugs containing fentanyl. Some may
also trick victims into taking fentanyl. Fentanyl can
also be mixed and used with other drugs [17, 18].
This type of abuse not only affects the victims but
also has social and legal consequences, increasing
fear and insecurity in society. Studies show that
fentanyl is recognized as a potential danger to
society and in sexual crimes.

Moradi and Eftekhari

Fentanyl and its impact on the mental and
physical health of police officers: The increase
in fentanyl abuse in recent years has had serious
effects on the health of police officers. This
substance causes fear and anxiety among security
forces due to its addictive power and serious
risks of overdose, even with accidental contact.
Although the risk of overdose through skin contact
has been reported very rarely, the fear of harm
from fentanyl can lead to serious concerns and
stress disorders among officers [19, 20].

The psychological pressures arising from the need
to care for and protect oneself and others increase
the levels of stress and tension in the personal
lives of officers. Some studies show that several
officers suffer from symptoms of anxiety and
burnout and report higher rates of post-traumatic
stress disorder.

Lack of adequate training of officers in dealing
with potential contamination of drugs containing
fentanyl can lead to incorrect recognition and
incorrect responses in critical situations. Lack of
access to effective protective equipment is also a
serious threat. Establishing coherent cooperation
between the police, health organizations, and the
community can prevent the emergence of mental
and physical problems in security forces and help
improve public safety.

Strategies to increase the motivation and
mental health of police officers in dealing with
the fentanyl crisis: Counselingand psychotherapy,
providing individual and group sessions to
reduce stress and anxiety caused by daily duties.
Specialized training, holding training courses in
stress management and communication skills to
increase capabilities. Incentive system, creating
incentive systems and recognizing officers with
outstanding performance in financial and non-
financial terms. Supportive work environment,
providing a friendly atmosphere and creating
cooperation between colleagues to support in
times of crisis. Sports and recreational activities,
organizing fun programs to reduce stress and
increase morale. Work-life balance, encouraging
a balance between work and personal life, by
providing regular breaks and vacations. Access to
support resources, providing useful information
and tools for accessing counseling and mental
health services. Discussion files, creating
opportunities for communication, and talking
about psychological challenges among colleagues.
Treatment methods, using effective and innovative
techniques for managing anxiety and psychological
stress. These strategies can help improve the
motivation and mental health of officers involved
in the fentanyl crisis, and thus improve the quality
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of their performance.

Future challenges for police in the face of the
fentanyl crisis: 1) There is skin contact with
fentanyl and the risk of accidental poisoning for
officers (risk of contact with toxic substances),
although this risk is rare in cases of overdose
[21, 22]. Officers should consistently follow
safety protocols and wear appropriate protective
equipment. 2) The increase in overdose deaths
can undermine the credibility of the police
in the community (establishing community
relations). Creating public awareness and
positive relationships between the police and the
community are essential to reducing tensions. 3)
The increase in requests for services and the need
for specialist officers increases the workload on
officers. There is a need for more mental health
support and the creation of welfare initiatives.
4) Conducting educational workshops for the
community on the dangers of fentanyl and the
need to cooperate with the police, improving
communications and raising public awareness to
strengthen cooperation between the police and
the community, 5) Combining police with effective
drug prevention and detection to reduce harm, the
key role of the police in supporting comprehensive
policies and intersectoral cooperation to address
the fentanyl crisis.

Fentanyl has significantly changed the landscape of
drug-related crime and created new challenges for
police. Although the risk of accidental poisoning
through skin contact rarely leads to overdose in
officers, the high potency of the substance and
the low dose required for administration make
it particularly dangerous and contribute to an
increase in overdose deaths. It can act as a serious
threat to public health and, in some cases, is used
by criminals to harm victims. Therefore, advanced
technologies for detecting fentanyl in police
operations are essential [23]. These technologies
can help to accurately and quickly identify this
substance at crime scenes and in critical situations,
helping to protect the health and safety of officers.

Portable devices such as Raman spectroscopy and
miniature mass spectroscopy are effective tools
that allow officers to examine suspicious samples
in detail, reducing the risk of accidental exposure
to toxic substances. The use of these technologies
can help improve the capacity of police to identify
and track drug distribution networks, although
it should be noted that these technologies are
not yet available to all operational units and the
identification of fentanyl often requires specialized
laboratories [24]. On the other hand, given the
complex strategies used by drug traffickers,
new technologies provide the opportunity to

analyze criminal behavior and provide more
effective solutions to confront this crisis. Effective
cooperation between police agencies and research
centers is crucial for the development and
application of new technologies in the detection
and fight against drugs. These partnerships can
include information sharing, personnel training,
and joint research that helps improve methods
for identifying and preventing the consequences
of drug use. Finally, the use of new technologies
can allow police officers to respond to dangerous
situations more quickly and accurately, thereby
increasing their ability to maintain public safety.

The challenge of increasing the likelihood of
new and more potent drugs entering Iran:

Changing global drug use patterns could lead
to the entry of new and more potent drugs,
such as fentanyl, into the Iranian market. This
is particularly important even in the absence of
previous reports of abuse. Given the potential for
fentanyl to be smuggled by international travelers
and theincreasing trafficking of its precursors from
East Asia to the Middle East, countering this threat
requires a multifaceted strategy that includes
strengthening airport security, international
cooperation, developing effective legislation, and
increasing awareness and education.

Frequent flights between Iran and China (a
major source of fentanyl) and increased trade
and tourism between the two countries could
provide opportunities for trafficking this drug.
Also, the Taliban’s new drug control policies may
lead to a shift in traffickers toward synthetic drugs
such as fentanyl. According to UNODC reports,
and especially considering Iran’s proximity to
the world’s largest heroin producer, it is likely
that traffickers will use cheap additives such as
caffeine, acetaminophen, and dextromethorphan
to avoid the high costs of fentanyl to make drug
production and trafficking more cost-effective for
themselves.

Overall, changes in the drug market may lead
traffickers to synthetic drugs such as fentanyl. This
poses new challenges for Iran that require special
attention. Also, the presence of pharmaceutical and
legal fentanyl compounds, such as remifentanil,
sufentanil, and alfentanil, in the controlled
drug market and medical facilities, especially in
maternity hospitals, highlights the need for close
monitoring and control of the supply chain of
these compounds. Although these compounds
are controlled, they facilitate traffickers’ access
to fentanyl and other dangerous drugs, so
strengthening monitoring and enforcement
measures in this area is essential.

Improving Community Security with Accurate
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and Rapid Detection of Fentanyl by Police
Researchers: Scattered reports from medical and
security centersinlranindicateincreased attention
to potential threats from drug abuse, especially
strong opioids such as fentanyl. Given the high
potency of these compounds in small amounts,
the need for preparedness and prevention is felt
more than ever. In this regard, it should be noted
that currently, there is no substantiated evidence
indicating the emergence of a drug abuse crisis or
widespread detection of fentanyl in the country.

In continuation of the work done in the field of
drugs, which includes prevention, detection, and
fighting, as well as extensive activity in scientific
crime detection and countering security threats
using advanced analytical methods, this study
focuses on effective measures to face the fentanyl
crisis in the future [25-27]. These efforts are being
carried out in a coordinated manner with the aim
of improving the capabilities to detect and deal
with potential challenges arising from new drugs.

Current research, with an emphasis on the precise
analysis of drugs, especially fentanyl, utilizes
modern technologies in this field [27, 28]. The
results of the examination of suspicious samples
indicate the high capacity of the country to
quickly and accurately identify these substances
in emergencies. Next, the experimental findings
from the analysis of suspicious powders using
mass chromatography coupled with mass
spectrometry (GC-MS) were examined. This
method allows for the precise identification of
existing compounds and confirmation of the
identity of drugs and can be effective in increasing
the accuracy of identifying and controlling these
substances in society. In addition to improving the
level of existing awareness and knowledge, this
research will greatly contribute to strengthening
the preparedness of society in the face of future
threats. The results of this research can be used
in the development of more effective strategies
for preventing and combating drugs and can be
shared in international seminars on forensic
chemistry.

MATERIALS & METHODS

In this study, suspicious powder samples
were examined and analyzed in the Police
Identification  Center’s Forensic Chemistry
Laboratory in the spring and summer of 2024.
To achieve optimal separation and reliable
results in the chromatography system, the
instrument parameters were carefully adjusted.
This optimization ensures that the separation of
analytes takes place under optimal instrument
conditions, resulting in accurate and reliable data

Moradi and Eftekhari

for subsequent analyses.

In the settings of the gas chromatography-mass
spectrometer (GC-MS), for the detection of
fentanyl, the following steps were taken:

- The injector temperature was set to 260 °C so
that the sample was completely evaporated and
entered the system without decomposition.

- The oven temperature was gradually increased
from 40 °C to 300 °C to optimize the separation of
the different components of the sample.

- The flow rate of the helium carrier gas was set to
1.5 ml/min.

- A capillary column with a length of 30 m, an
internal diameter of 0.25 mm, and a film thickness
of 0.25 um was used, which has a polysiloxane
stationary phase.

- The mass spectrometry conditions were
adjusted to produce accurate and interpretable
mass spectra and the detection limit was in the
nanograms per liter range.

These settings were made based on existing
standards and laboratory experience, and
calibration and validation tests were performed to
ensure thatthe device was operatingunder optimal
conditions and producing reliable results. By
examining and matching the highest ion intensity
in the observed spectrum of the suspect substance
with the spectra available in the UNODC, NIST14,
and NARCOTIC libraries, the active ingredient
fentanyl was identified in the samples.

Ethical permission: In this study, all necessary
measures were taken to comply with ethical
considerations in collecting samples and
conducting experiments. Given the sensitivity of
the subjectand the importance of maintaining data
confidentiality, all matters related to information
security and protection of professional secrets in
the process of preparing, analyzing and publishing
results were fully observed.

Statistical analysis: For each sample, after
extraction, injection and preparation, the recorded
spectra were matched using analytical software
and based on comparison with reference data.
Valid reference sources included the following
data banks:

NIST (National Institute of Standards and
Technology) Mass Spectral Library The most
reliable spectroscopic bank, containing thousands
of spectral samples related to organic and
inorganic compounds that play a key role in the
detection of substances.

Wiley Registry of Mass Spectral Data A specialized
bank that includes reference spectra with high
accuracy and standards.
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SDBS (Spectral Database for Organic Compounds)
A free bank in the field of organic compounds,
inorganic materials and pharmaceuticals.
Matching the spectra with reference data was
done with a confidence factor of over 96%. The
results showed that the desired compounds were
identified with complete confidence.

FINDINGS

In the mass spectrum, the horizontal axis (m/z)
represents the mass-to-charge ratio of the ions and
the vertical axis represents the relative intensity
of each ion. The mass spectrum of fentanyl is
a scientific representation of the structure of
this drug compound (Figure 1). Each peak in
this spectrum represents a part of the fentanyl
molecule. The peaks observed at m/z=42, 67, 82,
95, 109, 122, 137, 150, 165, 179, 194, 207, 220,
251, 266.9, 281, and 354 represent different parts
of the fentanyl molecule.

Peak m/z=194 indicated a fragment of the
molecule containing benzene rings and oxygen
groups. Peak m/z=207 indicated a fragment of
the molecule in which the benzene rings were
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combined with nitrogen groups. Peak m/z=220
indicated a fragment of the molecule containing
benzene rings and oxygen groups. Peak m/z=251
indicated a fragment of the molecule containing
benzene rings and nitrogen groups (Figure 2).

Peak m/z=266.9 indicated a fragment of the
molecule in which the benzene rings were
combined with oxygen groups. Peak m/z=281
confirmed the presence of benzene rings and
nitrogen groups in the structure of the molecule.
Finally, peak m/z=354 indicated the molecular
ion of fentanyl, which represented the entire
molecule of this drug, without any breakage.
This mass spectrum, as a precise map of the
fentanyl structure, revealed all its components
scientifically and in detail and proved the presence
of the fentanyl compound in the discovered
samples.

After itwas determined that the samples contained
fentanyl, the sample preparation conditions were
optimized toachieve the highestamountof fentanyl
dissolved in the solvent and, as a result, the highest
sensitivity and accuracy of the measurement,
the parameters affecting the dissolution such as
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Figure 1, A) Mass spectrum of the discovered powder analyzed with a gas chromatography-mass spectrometer.
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Figure 1, B) Mass-to-charge ratio of the ionic components of the mass spectrum
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the type of solvent, pH, and centrifugation time.
Among the solvents methanol, n-hexane, and
acetonitrile, the highest peak intensity of fentanyl
was observed in the methanol solvent. Fentanyl
dissolves well in methanol because methanol is a
polar solvent and can form hydrogen bonds with
fentanyl molecules that have polar groups. These
polar-polar interactions cause fentanyl to dissolve
easily in methanol. Also, methanol has a small
molecular structure and high dielectric constant,
which allows it to easily penetrate and dissolve
fentanyl molecules.

Centrifuging fentanyl in methanol for 5 minutes
can provide the best results. This process caused
the fentanyl particles to disperse and dissolve
quickly and evenly in methanol. The centrifugal
force created during centrifugation increased
the contact area between fentanyl and methanol
and reduced the time required for dissolution.
Also, centrifugation prevented the aggregation of
fentanyl particles and caused them to disperse
evenly in the solution. Therefore, centrifugation
for 5 minutes was the best method for dissolving
fentanyl in methanol.

The best response for fentanyl was also observed
at pH=9. The reasons why pH=9 is optimal for
fentanyl dissolution can be explained as follows:
The basic (amine) nature of fentanyl as a tertiary
amine caused it to exist in the cationic form
(positive charge) in the acidic environment of
low pH and the anionic form (negative charge) in
the basic environment of high pH. Also, the high
acid constant of fentanyl above the natural pH of
the body showed that in the alkaline environment
of high pH, fentanyl was more stable in the
anionic form. This anionic nature of fentanyl in
the alkaline environment (pH=9) increased its
solubility in polar solvents such as methanol,
due to the increased electrostatic interaction
between the ionic particles of fentanyl and
methanol. Therefore, considering the amine and
alkaline nature of fentanyl, pH=9 can create the
best environment for its dissolution and desired
solubility in methanol.

T

|| MN-phenyl-propanamide
i .

piperidine ring

} M-prhenylethy] vng

morphine

fentanyl

Figure 2) Molecular structure of fentanyl
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DISCUSSION

The results of the mass spectrometry test showed
that the presence of fentanyl was confirmed in
the samples examined, and in addition, heroin
was also detected in them. This result shows the
importance of simultaneously identifying these
two drugs. Given the serious dangers posed by
fentanyl, its simultaneous identification with
heroin could help authorities and security forces
better understand drug combination patterns and
adopt more effective measures to counter these
threats.

A review of the World Health Organization report
in 2021 shows that about 30% of drug samples
detected in different countries contained fentanyl
and its derivatives, which are often combined
with heroin. Also, a study conducted in the United
States in 2020 emphasizes that 77% of drug
overdose deaths are related to the combination of
fentanyl and heroin. These statistics indicate the
significant spread of this issue globally and the
need for special attention to it.

The combination of fentanyl with heroin is due
to the easier synthesis and lower cost of fentanyl
compared to heroin. This feature causes sellers
and traffickers to combine fentanyl with heroin
and sell it as pure heroin. Unfortunately, many
consumers also use it without knowing the
presence of fentanyl and are at risk of overdose.

The results of this study showed that fentanyl
can enter the country through various routes.
Fortunately, with preventive measures and careful
monitoring, a significant portion of suspicious
samples have been identified and seized. This
speaks to the vigilance and efforts of the country’s
security and police agencies in dealing with this
challenge.

Inaddition to preventive and monitoring measures,
continuous efforts to raise public awareness about
the dangers of using fentanyl and other industrial
drugs can be effective in preventing the spread
of this phenomenon in society. Coordination and
cooperation between all relevant agencies is also
essential to manage this serious challenge in a
comprehensive and coordinated manner.

Providing new solutions and suggestions to
improve police capabilities in preventing,
combating, and managing the fentanyl crisis in the
future

1) Utilizing new technologies: Using scanning and
mass spectrometry systems at ports of entry and
smart surveillance systems.

2) Developing specialized and safety training
programs: Training police, customs, and
laboratory personnel in the field of identifying,

¥20¢ ‘L ®nss| ‘€L'JoA  ANIDIAIN 3D170d 40 TYNINOr ~


http://dx.doi.org/10.30505/13.1.18
http://jpmed.ir/article-1-1272-en.html

[ Downloaded from jpmed.ir on 2025-07-14 |

[ DOI: 10.30505/13.1.18]

iy o) Kby o Y

<6 AL 70 1 el

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e18

Police Technologies in Combating the Fentanyl Crisis: Challenges and Strategies

combating, and safely dealing with synthetic
drugs. This training should include: identifying
suspicious symptoms and assessing risk, safe
sampling in compliance with health protocols, safe
handling of unknown samples, proper packaging
and transportation of samples, proper disposal of
discovered drugs, familiarization with laws and
documentation, prioritizing personnel safety and
practical training.

3) Strengthening international cooperation:
Exchange of information and experiences with
international organizations and use of artificial
intelligence in identifying trafficking patterns.

4) Developing rapid identification tools:
Production and distribution of rapid detection kits
and training in their use.

5) Review and update laws: Amend drug-related
laws and add new substances to the list of
controlled substances with deterrent penalties.

Implementing  these  strategies  requires
collaboration, resource allocation, and the use of
up-to-date knowledge and can lead to improved
control and reduction of the supply and demand
of synthetic drugs and improved public safety.

Despite its valuable achievements, this study
faced some limitations. The focus of this study on
samples discovered in a specific geographical area
may generalize the results to other regions of the
country. In future research, efforts will be made to
expand the geographical scope of the sampling so
that the findings have greater generalizability. It
should be noted that this limitation does notimpair
the value of the results obtained in the study area
and can still be the basis for regional decision-
making. In this study, due to the limitations
in access to specialized equipment and the
technical knowledge required for some advanced
analytical methods, gas chromatography-mass
spectrometry (GC-MS) was used as the main
method for analyzing the samples. Despite
its high accuracy and reliability, this method
may not provide comprehensive information
about the more detailed compositions of the
samples. In future efforts, by taking advantage
of opportunities for collaboration with leading
scientific and research centers, multi-method
approaches and complementary techniques such
as Fourier Transform Infrared (FTIR) and Raman
spectroscopy will be used to enrich the data and
increase the accuracy of the analyses.

CONCLUSION

This study, focusing on empirical data and utilizing
advanced analytical methods, is an important
step toward addressing the growing challenge of

synthetic drugs, especially fentanyl, at the national
level. The findings of this study indicate that the
use of standard and reliable methods such as gas
chromatography-mass spectrometry (GC-MS)
provides police with an efficient tool to accurately
and quickly identify dangerous substances at
crime scenes and related situations. This will
enable preventive measures and rapid response,
and potentially help improve safety and reduce
harm caused by these substances.

This study, while analyzing the challenges facing
police in dealing with fentanyl-related threats,
emphasized the importance of cross-sectoral
and international cooperation, raising public
awareness, and the continuous development of
rapid and accurate detection methods. Given the
nature of drug-related threats, continued research
and updating of technical knowledge in this area
seems essential.

Overall, the results of this study, while taking into
account security considerations and national
conditions, provide a suitable platform for
developing practical and efficient solutions in the
field of combating drugs in the Islamic Republic of
Iran. These findings can be used as a starting point
for additional research and as a basis for evidence-
based decision-making at various management
and executive levels.

Clinical & Practical Tips in POLICE MEDICINE:
This study presents innovative and practical
solutions to strengthen the capabilities of military
forces in dealing with the growing fentanyl crisis.
This rapidly spreading deadly drug poses a serious
threat to the health, mental health, and security of
the armed forces, especially police officers. The
use of advanced drug analysis technologies can
help military forces quickly and accurately identify
fentanyl in the field of operations and improve
their safety and well-being. This will be of vital
importance, especially in crises and emergencies
where there is exposure to fentanyl. Overall, the
results of this study can be used as a basis for
developing practical solutions to counter the
fentanyl threat to the Iranian police and military
forces.
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