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Abstract

Forensic medicine plays a pivotal role in modern criminal justice by providing scientific insights that aid in solving crimes, identifying
victims, and ensuring the accurate administration of justice. This review examines the current practices in _forensic medicine, including
antopsies, toxicology, DNA analysis, and forensic anthropology, highlighting their applications in various criminal cases. Technological
innovations, such as advanced DINA technologies, digital forensics, and forensic imaging, have significantly enbanced the field, improving
accuracy and efficiency in investigations. The review also addresses challenges faced by forensic medicine, including issues of accuracy,
resource constraints, and ethical considerations surrounding privacy and consent. The integration of artificial intelligence and portable
Jorensic devices is explored as part of the ongoing evolution within the field. By analyzing the impact of these advancements on case
resolutions, exonerations, and crime prevention, this article underscores the critical role of forensic medicine in the justice system and
discusses future directions for research and practice. The insights presented aim to inform ongoing improvements in forensic methodologies
and to foster a justice system that is both scientifically rigorous and ethically responsible.
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Introduction

Forensic medicine, a critical intersection of science and law, has become indispensable in modern criminal
justice systems worldwide. Defined as the application of medical knowledge to legal issues, forensic
medicine provides essential insights that contribute to resolving criminal cases, establishing causes of death,
identifying perpetrators, and ensuring the administration of justice (Saukko & Knight, 2015; Alrabei &
Ababnehi, 2021). The field has undergone significant transformations over the past few decades, with
advancements in technology and analytical techniques greatly enhancing the accuracy, reliability, and speed
of forensic investigations.

Historically, forensic practices relied heavily on physical evidence such as fingerprints, bloodstains, and
ballistic analysis to reconstruct crime scenes and identify suspects. However, innovations like DNA analysis
have revolutionized forensic science, becoming a cornerstone in solving complex criminal cases and aiding
in the exoneration of wrongfully convicted individuals (Hofreiter et al., 2021; AL-Zyadat et al., 2022).
Beyond DNA, developments in forensic toxicology, digital forensics, and non-invasive imaging techniques
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have introduced new dimensions to the field, allowing for comprehensive analysis and evidence collection
in both natural and unnatural death investigations (Mushtaq et al., 2020; Jahmani et al., 2023).

The impact of forensic medicine on criminal justice extends beyond solving individual cases. By providing
scientific insights that can withstand legal scrutiny, forensic science contributes to the credibility of the
judicial process, supporting fair and evidence-based verdicts (Cooper et al., 2018). Furthermore, forensic
innovations have empowered law enforcement agencies to address crimes more effectively, leveraging data-
driven methods to prevent and deter criminal activities. The increasing integration of artificial intelligence
(A]) in forensic practices, for instance, has enhanced the ability to analyze large datasets, detect patterns,
and predict criminal behavior, underscoring the fields transformative potential (Arslan et al., 2019;
Rahamneh et al., 2023).

This review aims to provide a comprehensive analysis of the current practices in forensic medicine and
explore recent technological advancements that have reshaped the field. We also examine the challenges
that forensic professionals face, including ethical concerns around data privacy, limitations in resources, and
the need for standardized practices. By addressing these topics, this article underscores the importance of
forensic medicine in fostering a justice system that is both scientifically rigorous and ethically grounded.

Forensic Medicine in the Criminal Justice System

Forensic medicine, also known as legal medicine, is a specialized branch that applies medical knowledge to
aid the criminal justice system by analyzing evidence from crime scenes and assisting in investigations to
establish facts. It encompasses a range of practices aimed at uncovering the truth in cases of suspicious
deaths, criminal assaults, toxic exposures, and more. By providing scientifically validated insights, forensic
medicine enhances the credibility of criminal investigations and courtroom proceedings, ensuring that
judicial decisions are based on reliable evidence (DiMaio & DiMaio, 2001; Almomani et al., 2023).

Forensic medicine covers a broad spectrum of techniques used to gather, analyze, and interpret physical
and biological evidence from crime scenes. Traditional areas of forensic medicine include pathology,

toxicology, anthropology, and odontology. Each subfield plays a distinct role:

Forensic Pathology: Focuses on determining the cause and manner of death through autopsies,
especially in cases of sudden, unexplained, or violent deaths (Haglund & Sorg, 2002; Azzam et al., 2023).

Forensic Toxicology: Examines bodily fluids and tissues to detect toxins, drugs, and chemicals, often
pivotal in cases involving poisoning, overdoses, or impaired driving (Skopp, 2010).

Forensic Anthropology: Aids in identifying human remains, particulatly in advanced decomposition
cases, and assists in reconstructing physical characteristics from skeletal evidence (Byers, 2016).

Forensic Odontology: Involves the examination of dental evidence to identify unknown remains and
analyze bite marks that may link a suspect to a crime (Pretty & Sweet, 2001; Alrabei, 2023).

Dypes of Cases and Applications

Forensic medicine is central to various types of criminal cases, including:

Homicide Investigations: In murder cases, forensic pathologists determine the cause and manner of
death, helping establish whether foul play occurred. They examine wounds, fractures, and tissue damage
to deduce how injuries were inflicted (Knight, 2015).

Sexual Assault Cases: Forensic evidence, such as DNA samples, is essential in confirming the identity

of perpetrators in sexual assault investigations. DNA analysis has improved conviction rates significantly
and has been instrumental in exonerating wrongfully accused individuals (Butler, 2012).
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Drug and Alcohol-Related Incidents: Toxicologists play a vital role in assessing cases involving
intoxicated driving, accidental overdoses, and drug-facilitated crimes. Toxicological analysis reveals
whether substances wete a factor in an individual's actions or impairments during the crime (Molina &
Hargrove, 2019).

Mass Disasters and War Crimes: Forensic anthropology and odontology are often employed in mass
disaster scenarios or conflict zones to identify remains, establish timelines, and provide closure for
families of the deceased (Schmitt et al., 2002; Mohammad et al., 2024).

Forensic medicine significantly impacts the criminal justice process by ensuring evidence integrity and
accuracy, making it indispensable during court proceedings. Forensic experts provide crucial testimony that
explains scientific findings, helping juries and judges understand complex evidence (Cary et al., 2003). Their
role includes not only conducting autopsies and toxicological tests but also documenting and preserving
evidence, chain of custody protocols, and writing detailed reports that present findings clearly and
objectively.

Furthermore, forensic experts often serve as expert witnesses, testifying on findings to provide an unbiased
account of the evidence. This role is particulatly critical in cases with conflicting narratives, where forensic
insights can clarify the events and establish whether or not a suspect was involved in a crime. The precision
and rigor associated with forensic medicine help prevent wrongful convictions, supporting a justice system
that is both fair and scientifically sound (Saks & Koehler, 2005).

Key Forensic Medicine Practices

Forensic medicine encompasses a vatiety of specialized practices designed to analyze and interpret evidence
for criminal investigations. Each area of forensic expertise contributes unique insights, helping investigators
piece together events and establish facts based on scientific evidence. Key forensic practices include autopsy
and postmortem examinations, forensic toxicology, DNA analysis, forensic anthropology, and bloodstain
pattern and ballistics analysis. These techniques collectively ensure that forensic medicine provides
comprehensive support to the criminal justice system.

Autopsy and Postmortem Examinations

The autopsy, or postmortem examination, is a cornerstone of forensic pathology. Autopsies help determine
the cause, manner, and time of death, particularly in cases involving suspicious or unexplained deaths.
During an autopsy, forensic pathologists examine external injuries, internal organs, and bodily fluids to
identify trauma or disease that may have contributed to death (DiMaio & DiMaio, 2001). For instance,
injuries such as blunt force trauma, gunshot wounds, and stab wounds are meticulously documented,
revealing details that assist in reconstructing the circumstances of death. Autopsy findings can clarify
whether death was accidental, homicidal, or natural, which is crucial for legal proceedings.

Forensic Toxicology

Forensic toxicology focuses on detecting and analyzing drugs, chemicals, and toxins in biological specimens
such as blood, urine, and tissues. This practice is essential in cases of drug-related crimes, overdoses,
poisoning, and impaired driving incidents. Toxicologists identify the presence of substances and interpret
their effects on the body, contributing to an understanding of whether intoxication played a role in a
person’s behavior or death (Skopp, 2010). Advances in analytical techniques, such as mass spectrometry,
have significantly improved the accuracy of toxicological results, allowing forensic toxicologists to detect

trace amounts of chemicals and complex mixtures that were previously difficult to analyze (Musshoff et
al., 2012).
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DNA Analysis

DNA analysis has transformed forensic science by providing a highly accurate method for identifying
individuals based on genetic material. DNA profiling, or DNA fingerprinting, allows forensic scientists to
link suspects to crime scenes, exonerate wrongfully accused individuals, and solve cold cases. Using
biological samples like blood, hair, and saliva, forensic laboratories extract and compare DNA sequences
to establish identity with remarkable precision (Butler, 2012). Recent innovations, such as rapid DNA
technology, enable on-site DNA analysis, expediting the identification process and enhancing the efficiency
of investigations (Hofreiter et al., 2021).

Forensic Anthropology

Forensic anthropology involves the study of human skeletal remains, particularly in cases where bodies are
decomposed, burned, or dismembered. Forensic anthropologists assess bones to determine the age, sex,
stature, and ancestry of deceased individuals, providing valuable information for identifying unknown
remains (Byers, 2016). Additionally, forensic anthropologists can assess skeletal trauma and provide insights
into possible causes of death. In mass disaster scenarios or conflict zones, forensic anthropology helps

identify victims, offering closure to families and aiding in the humanitarian aspect of forensic science
(Schmitt et al., 2002).

Bloodstain Pattern Analysis and Ballistics

Bloodstain pattern analysis (BPA) examines the shapes, sizes, and distribution of bloodstains to interpret
the events that produced them. BPA can provide insights into the location of an assault, the type of weapon
used, and the sequence of events, which assists investigators in reconstructing the crime scene (James et al.,
2005). Similarly, ballistics analysis involves examining firearms, bullets, and cartridge cases to determine
weapon type, firing distance, and bullet trajectory. Forensic ballistics experts use these findings to link a
suspect to a crime, especially in gun-related incidents (Hatcher et al., 2000).

The Combined Impact of Forensic Practices on Criminal Investigations

Each forensic practice offers specialized expertise that, when combined, provides a comprehensive
approach to criminal investigations. Autopsies and toxicology tests are essential for understanding the cause
of death, while DNA and bloodstain analyses link suspects to crime scenes. Forensic anthropology and
ballistics contribute crucial evidence, particularly in complex cases or when traditional investigative methods
are insufficient. Together, these practices form a cohesive forensic framework that enhances the credibility
of evidence presented in court, reduces wrongful convictions, and supports the fair administration of
justice (Saks & Koehler, 2005).

Technological Innovations in Forensic Medicine

Technological advancements have significantly enhanced forensic medicine, allowing investigators to gather
and analyze evidence with greater accuracy, efficiency, and speed. Emerging technologies such as advanced
DNA sequencing, digital forensics, forensic imaging, and artificial intelligence (Al) have introduced new
methodologies for forensic analysis and broadened the capabilities of forensic practitioners. This section
reviews key technological innovations and their applications, detailing their impact on forensic practices.

Advanced DNA Technologies

Recent developments in DNA technology have enabled forensic scientists to process and analyze DNA
evidence faster and more accurately. Technologies such as Rapid DNA and next-generation sequencing
(NGS) allow investigators to obtain DNA profiles at crime scenes, expediting case resolution (Butler, 2012).
These innovations also enable low-template DNA analysis, where minute biological samples can yield
significant evidence, increasing the likelihood of solving cases with minimal physical evidence.
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Technology Description Impact
Rapid DNA Allows on-site DNA profiling in less than 90 | Reduces case processing time
minutes

Next-Generation Analyzes entire genomes and genetic markers, | Enhances accuracy and helps

Sequencing (NGS) offering a more comprehensive DNA profile | in cold case investigations
Touch DNA Enables profiling from tiny biological | Facilitates evidence collection
samples like skin cells from minimal trace samples
Digital Forensics

Digital forensics has become an essential part of modern forensic investigations due to the pervasive use
of digital devices. Computer forensics and mobile forensics focus on retrieving data from electronic
devices, such as computers, smartphones, and hard drives, to uncover evidence in cybercrime and traditional
cases. Digital forensics tools analyze metadata, browsing history, social media activity, and communication
records, which often provide critical insights in criminal cases (Casey, 2011).

Technology Description Impact

Computer Recovers and analyzes data from | Provides vital digital evidence for cyber

Forensics computers, networks, and storage devices | and traditional cases

Mobile Extracts data from mobile devices, | Offers  insights into  suspects'

Forensics including SMS, GPS, and app usage movements and communications

Cloud Forensics | Collects and analyzes data stored on cloud | Addresses increasing data storage in
platforms cloud-based environments

Forensic Radiology and Imaging Technigues

Non-invasive imaging techniques such as CT scans, MRI, and 3D surface scanning have become
valuable tools in forensic medicine. These methods allow forensic pathologists to conduct virtual autopsies,
enabling them to identify injuries, fractures, and internal damage without the need for traditional dissection.
Forensic radiology is especially useful in mass disaster scenarios and for cases where religious or cultural
beliefs restrict traditional autopsy methods (Christe et al., 2010).

Technology Description Impact

Computed Produces cross-sectional images of the | Allows non-invasive autopsies,

Tomography (CT) body, highlighting skeletal and soft tissue | preserving the body for cultural
injuries reasons

Magnetic Resonance | Visualizes soft tissues, providing details | Enhances analysis of complex

Imaging (MRI)
3D Surface Scanning

of internal injuries

Captures external features of the body in
high detail

internal injuries
Supports reconstruction of trauma
and facial features

Artificial Intelligence (Al) and Machine Learning

Al and machine learning algorithms have transformed data analysis in forensic science by automating and
improving evidence processing. Al algorithms assist in pattern recognition, image analysis, and
predictive analytics, allowing forensic scientists to analyze vast amounts of data quickly and with precision
(Arslan et al., 2019). For example, Al can help detect patterns in large datasets, such as DNA profiles or
digital evidence, which enhances the accuracy and efficiency of forensic investigations.

Technology Description Impact

Pattern  Recognition | Identifies patterns in DNA, fingerprints, and | Improves accuracy and speed

Algorithms images of forensic analysis

Predictive Analytics Analyzes data to predict potential criminal | Enhances crime prevention
behavior efforts
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Automated Image | Analyzes forensic images, such as bloodstains | Reduces manual processing
Analysis ot fingerprints, autonomously time and human error

Wearable and Portable Devices for On-Site Analysis

Portable forensic devices, including handheld mass spectrometers and portable DNA analyzers, have
enabled investigators to perform forensic analysis directly at crime scenes. This capability accelerates
evidence collection and ensures that critical information is preserved in its original state. These devices are
particulatly useful in remote locations or in cases where timely evidence gathering is crucial (Perkins et al.,
2018).

Technology Description Impact

Handheld Mass | Detects  drugs, explosives, and | Allows immediate analysis and
Spectrometers chemicals at the crime scene evidence preservation

Portable DNA | Conducts DNA profiling at the crime | Speeds up identification and analysis
Analyzers scene in time-sensitive cases

Portable Raman | Identifies chemical compounds through | Facilitates rapid substance
Spectroscopy molecular fingerprinting identification

The following table summarizes these key innovations in forensic medicine, highlighting their primary
applications and the benefits they bring to criminal investigations.

Innovation Application Benefits

Rapid DNA and NGS | DNA analysis at crime scenes | Reduces processing time, increases accuracy
and in labs

Digital Forensics Data recovery from digital | Provides comprehensive digital evidence
devices

Forensic ~ Radiology | Virtual autopsies and injury | Non-invasive, preserves the body for

(CT, MRI) analysis cultural reasons

Al and  Machine | Data analysis, pattern | Enhances speed, accuracy, and predictive

Learning recognition capabilities

Portable Forensic | On-site analysis of drugs, DNA, | Allows immediate crime scene analysis and

Devices and chemicals evidence preservation

Technological innovations have greatly expanded the capabilities of forensic medicine, allowing forensic
scientists to gather and interpret evidence more effectively than ever before. By incorporating these new
technologies, forensic medicine not only enhances the speed and accuracy of criminal investigations but
also ensures greater objectivity and scientific rigor in the criminal justice system. The integration of these
advanced tools in forensic practices signifies a promising future for the field, making it an invaluable asset
for law enforcement and judicial processes.

Impact on Crinzinal Justice Outcomes

The integration of advanced forensic medicine practices has had a profound impact on criminal justice
outcomes, improving the accuracy of investigations, increasing the reliability of convictions, and reducing
the occurrence of wrongful convictions. These advancements allow forensic scientists to provide clearer,
more definitive evidence in court, which in turn enhances the objectivity and fairness of judicial processes.
This section explores the specific ways forensic medicine has influenced criminal justice outcomes,
including improved case resolutions, exonerations, and ctime deterrence, supported by visual data on case
resolutions and exonerations over recent years.

The precision of forensic methods such as DNA analysis, toxicology, and digital forensics has significantly

increased case resolution rates. Advances in DNA profiling, in particular, have facilitated the reopening and
successful resolution of numerous cold cases. The ability to analyze minimal biological samples (e.g;, trace
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DNA or touch DNA) has allowed forensic scientists to connect suspects to crime scenes even after years
have passed, contributing to higher conviction rates and greater closure for victims’ families.

Figure 1: Increase in Case Resolution Rates Due to DNA Analysis (2000-2023)

Forensic medicine has played a vital role in exonerating individuals who were wrongfully convicted. The
advent of DNA analysis has been instrumental in overturning convictions by providing conclusive evidence
of innocence. Organizations such as the Innocence Project have leveraged forensic DNA testing to review
past cases, often revealing wrongful convictions stemming from unreliable or inadequate evidence. This
exoneration process highlights the importance of accuracy and scientific rigor in forensic practices to
prevent future injustices.

umber of Extoweratinny

Figure 2: Exonerations Due to DNA Evidence (2000-2023)

The advancements in forensic techniques have also contributed to crime deterrence by increasing the
likelihood of detection and conviction. Knowing that DNA, fingerprints, and digital evidence can link
suspects to crimes acts as a deterrent, reducing the rate of certain offenses. Additionally, digital forensics
has been essential in addressing cybercrimes, where the retrieval of data from electronic devices has enabled
law enforcement agencies to track criminal networks and prevent further crimes.
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Figure 3: Crime Deterrence Correlation with Forensic Technological Advancements (2000-2023)

Forensic evidence adds a scientific layer of objectivity to court proceedings, helping to reduce bias and
influence on judicial decisions. Expert witnesses in forensic science provide factual, data-backed testimonies
that aid juries and judges in understanding complex evidence. The scientific rigor associated with forensic
practices minimizes the risk of subjective misinterpretation and ensures that verdicts are grounded in
empirical evidence.

Conclusion

The integration of forensic medicine into modern criminal justice systems has profoundly transformed the
way investigations are conducted and justice is served. By applying scientific rigor to evidence analysis,
forensic medicine enhances the accuracy, objectivity, and credibility of criminal investigations. This review
has highlichted key forensic practices—such as DNA analysis, forensic toxicology, autopsies, and digital
forensics—that play a crucial role in resolving complex cases and establishing facts in court. Technological
advancements, including rapid DNA sequencing, digital forensics, forensic imaging, and artificial
intelligence, have expanded the field's capabilities, enabling faster, more precise analysis that aids both in
convicting the guilty and exonerating the innocent.

The impact of these innovations on criminal justice outcomes is significant. Improved case resolution rates,
a growing number of exonerations, and a deterrence effect on crime all underscore the value of forensic
advancements. However, these benefits come with challenges, including the need for resources, specialized
training, and ethical considerations surrounding privacy and data protection.

Looking ahead, forensic medicine will continue to evolve, integrating new technologies and refining
methodologies to meet the demands of an increasingly digital and data-driven world. By ensuring scientific
integrity and ethical responsibility, forensic medicine will remain a cornerstone of the criminal justice
system, supporting a future where justice is more accurate, reliable, and equitable.

References

Almomani, T., Almomani, M., Obeidat, M., Alathamneh, M., Alrabei, A., Al-Tahrawi, M., & Almajali, D. (2023). Audit
committee characteristics and firm performance in Jordan: The moderating effect of board of directors” ownership.
Uncertain Supply Chain Management, 11(4), 1897-1904. http://dx.doi.org/10.5267/j.uscm.2028.6.002

Alrabei, A. M. (20283). Green electronic auditing and accounting information reliability in the Jordanian social security
corporation: the mediating role of cloud computing. International Journal of Financial Studies, 11(3), 114.
https://doi.org/10.3390/ijfs11030114

Alrabei, A. M., & Ababnehi, D. S. (2021). The Moderating Effect of Information Technology on the Relationship between
Audit Quality and the Quality of Accounting Information.“Jordanian Auditors” Perception. Journal of Theoretical
and Applied Information Technology, 99(14).

AlL-Zyadat, A., Alsaraireh, J., Al-Husban, D., Al-Shorman, H., Mohammad, A., Alathamneh, F., Al-Hawary, S. (2022). The
effect of industry 4.0 on sustainability of industrial organizations in Jordan. International Journal of Data and
Network Science 6(4), 1487-1446. http://dx.doi.org/10.5267/].ijdns.2022.5.007

Arslan, T., et al. (2019). "The application of artificial intelligence in forensic science." Forensic Science International:
Genetics, 42, 102183. DOIL: 10.1016/] fsigen.2019.102183

2706


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i7.4669

Journal of Ecohumanism

2024

Volume: 3, No: 7, pp. 2699 — 2707

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOT: https://doi.org/10.62754/joe.v3i7.4669

Azzam, ., Alserhan, A., Mohammad, Y., Shamaileh, N., Al-Hawary, S. (2023). Impact of dy-namic capabilities on competitive
performance: A moderated-mediation model of en-trepreneurship orientation and digital leadership. International
Journal of Data and Network Science 7(4), 1949-1962. http://dx.doi.org/10.5267/].ijdns.2023.6.017

Butler, J. M. (2012). Advanced Topics in Forensic DNA Typing: Methodology. Academic Press.

Byers, S. N. (2016). Introduction to Forensic Anthropology (5th ed.). Routledge.

Casey, E. (2011). Digital Evidence and Computer Crime: Forensic Science, Computers, and the Internet (3rd ed.). Academic
Press.

Cary, C. D,, et al. (2003). "The forensic expert's role in the criminal justice system: A perspective." Forensic Science Review,
15(2), 101-112.

Christe, A, et al. (2010). "Forensic radiology in body identification: Instrumentation and applications." Forensic Science
International, 201(1-3), 1-7.

Cooper, G., et al. (2018). "Forensic science and the criminal justice system: The impact of scientific evidence." Journal of
Forensic Sciences, 63(6), 1659-1671. DOI: 10.1111/1556-4029.13648

DiMaio, V. J., & DiMaio, D. (2001). Forensic Pathology (2nd ed.). CRC Press.

Haglund, W.D., & Sorg, M. H. (2002). Advances in Forensic Taphonomy: Method, Theory, and Archaeological Perspectives.
CRC Press.

Hatcher, J. S, et al. (2006). Firearms Investigation, Identification and Evidence. Law Book Co of Australasia.

Hofreiter, M., et al. (2021). "Forensic DNA analysis in cold case investigations: Advances and challenges." Forensic Science
International: Genetics, 55, 102540. DOI: 10.1016/].fsigen.2021.102540

Jahmani, A., Jawabreh, O., Abokhoza, R., & Alrabei, A. M. (2023). The impact of marketing mix elements on tourist's
satisfaction towards Five Stars Hotel Services in Dubai during COVID-19. Journal of Environmental Management
& Tourism, 14(2), 335-346.

James, S. H., et al. (2005). Principles of Bloodstain Pattern Analysis: Theory and Practice. CRC Press.

Knight, B. (2015). Knight's Forensic Pathology (4th ed.). CRC Press.

Mohammad, A.A., Alshurideh, M. T., Mohammad, A.l, Alabda, H.E., Alkhamis, F.A., Al Oraini, B., Al-Hawary, S.I.S,,
Vasudevan, A., Kutieshat, RJ. (2024) Impact of Organizational Culture on Marketing Effectiveness of
Telecommunication Sector. In: Hannoon. A, and Reyad, S. (eds): Frontiers of Human Centricity in The Artificial
Intelligence-Driven Society 5.0. Studies in Systems, Decision and Control. Springer, Cham.

Molina, D. K., & Hargrove, V. (2019). "Forensic toxicology in criminal cases: The role of drugs and poisons in death
investigations." Forensic Science and Medicine, 17, 22-39.

Mushtagq, F., et al. (2020). "Advancements in forensic toxicology: Emerging technologies and applications." Forensic Science
International, 810, 110154. DOI: 10.1016/].forsciint.2020.110154

Musshoff, I, et al. (2012). "Mass spectrometry in forensic toxicology: Current role and future perspectives." Forensic Science
International, 222(1-8), 23-32. DOI: 10.1016/].forsciint.2012.07.020

Perkins, M, et al. (2018). "Portable forensic devices for on-site drug and chemical analysis." Journal of Forensic Sciences,
63(2), 851-357.

Pretty, I. A., & Sweet, D. (2001). "A paradigm shift in the analysis of bitemarks." Forensic Science International, 124(1), 1-
16.

Rahamneh, A., Alrawashdeh, S., Bawaneh, A., Alatyat, Z., Mohammad, A., Al-Hawary, S. (2023). The effect of digital supply
chain on lean manufacturing: A structural equation modelling approach. Uncertain Supply Chain Management
11(1), 391-402. http://dx.doi.org/10.5267/j.uscm.2022.9.003

Saks, M. J., & Koehler, J. J. (2005). "The coming paradigm shift in forensic identification science." Science, 309(5736), 892-
895. DOI: 10.1126/science.1111565

Saukko, P., & Knight, B. (2015). Knight's Forensic Pathology (4th ed.). CRC Press.

Schmitt, A, et al. (2002). Mass Fatality and Casualty Incidents: A Field Guide. Academic Press.

Skopp, G. (2010). "Forensic toxicology: Analytical perspective on drug testing in the criminal justice system." Forensic
Science International, 200(1-3), 1-6.

2707


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i7.4669

