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Abstract:

Despite the scientific and practical importance of hair as forensic evidence,
comprehensive Arab studies on this subject remain limited. Most existing research has
focused on specific aspects—such as DNA analysis (genetic profiling) or drug detection—
without providing a holistic scientific overview that encompasses the significance of hair,
the scientific principles underlying its laboratory and chemical analyses, and its
applications in forensic science. Consequently, the research problem is encapsulated in
the following central question: "What is the importance of hair in forensic science, and
what are the scientific principles underpinning its laboratory and chemical analyses?". The
significance of the study is evident in its examination of the conceptual framework and
biological characteristics of hair, its role in criminal investigations, and the scientific basis
of laboratory and chemical analyses. It further outlines the practical applications of these
tests in criminal evidence and forensic medicine, while addressing key technical
challenges associated with using hair as forensic evidence. The study employs a
descriptive approach, drawing upon a review and analysis of peer-reviewed scientific
literature, specialized texts, and reports from relevant international institutions, while
linking scientific findings to practical applications in forensic evidence and forensic
medicine laboratories. The study’s findings indicate that hair constitutes highly valuable
forensic evidence when handled according to proper scientific standards; however, relying
solely on microscopic examination is insufficient to establish a person's identity. Instead,
such analysis must be supplemented by advanced analytical methods, particularly DNA
techniques and chemical and spectroscopic analysis. The study further emphasizes that
significant advancements in microscopic and molecular analysis techniques have
enhanced the reliability of hair examination results, thereby boosting the efficiency of
forensic laboratories in solving crimes and presenting credible scientific evidence in court.
The study concludes that continuous advancements in molecular biology, analytical
chemistry, and artificial intelligence will strengthen the role of hair as a key biological
form of evidence in future criminal investigations. This necessitates the upgrading of
forensic laboratories, the training of technical personnel, and the modernization of
legislative and regulatory frameworks to keep pace with these scientific developments.
Keywords: Hair, forensic evidence, forensic medicine, biological evidence, DNA,
microscopic examination, chemical and toxicological analysis, drugs, criminal proof.
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