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ABSTRACT 

Toxicological evidence plays a pivotal role in forensic pharmacology, particularly in criminal 
investigations involving poisoning, drug-related offences, and unexplained deaths. This research 
paper explores the scientific and legal dimensions of toxicological evidence, evaluating its 
admissibility, reliability, and application in criminal trials. The intersection of forensic pharmacology 
and law raises significant questions about evidentiary standards, ethical concerns, and procedural 
safeguards. Through an interdisciplinary approach that encompasses case laws, statutory provisions, 
and comparative legal analysis across jurisdictions such as India, the United States, and the United 
Kingdom, this paper investigates how courts assess expert toxicological testimony, the impact of 
advancements in pharmacological testing, and challenges in interpretation. The research further 
highlights real- world case studies where toxicological evidence was central to conviction or acquittal. 
Emphasis is placed on the evolving role of forensic toxicologists and the necessity for legal actors to 
understand the limitations and potential of such scientific inputs. By critically analyzing the interface 
between science and criminal law, the study advocates for standardised protocols, enhanced cross-
disciplinary training, and stronger legal safeguards to ensure justice. 

 

CHAPTER - 1 

INTRODUCTION 

Forensic pharmacology, an applied subfield of 
pharmacology, addresses the detection, 
interpretation, and legal implications of 
pharmaceutical substances in a forensic 
context. Toxicological evidence—primarily 
derived from blood, urine, tissue, or hair 
analyses—often serves as critical proof in a 
variety of criminal cases, including homicides, 
suicides, accidental poisonings, sexual assaults, 
and drug-impaired driving. as forensic sciences 
continue to evolve, so does the complexity and 
admissibility of toxicological data in judicial 
proceedings. The integration of toxicological 
evidence into legal contexts poses unique 
challenges. courts must grapple with 
interpreting scientific findings, balancing expert 

testimony, and adhering to evidentiary rules 
while maintaining the principles of natural 
justice and due process. A foundational concern 
lies in ensuring that such evidence is 
scientifically valid, legally admissible, and 
presented in a manner comprehensible to 
judges and jurors. Furthermore, with increasing 
reliance on complex chemical analyses and 
advanced detection instruments, there arises a 
need for rigorous scrutiny of laboratory 
protocols, the qualifications of forensic experts, 
and the potential for procedural error or 
contamination. The introduction of toxicological 
evidence into the courtroom frequently invokes 
principles from both criminal procedure and the 
law of evidence. In adversarial legal systems, 
particularly in common law jurisdictions, expert 
testimony becomes a battleground for 
contesting the credibility of forensic findings. 
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This has been especially pronounced in cases 
involving new or controversial drugs, 
substances with delayed metabolization, and 
polydrug toxicity. Given these multifaceted legal 
and scientific challenges, this research paper 
aims to provide a comprehensive exploration of 
toxicological evidence in forensic 
pharmacology from both doctrinal and 
empirical perspectives. The study will assess 
relevant statutory frameworks, analyse pivotal 
case laws, and highlight comparative 
approaches across multiple jurisdictions. 
Ultimately, this paper argues that while 
toxicological evidence is a powerful tool for 
uncovering truth, its utility depends significantly 
on the robustness of scientific procedures and 
the integrity of legal safeguards. 

SCOPE OF THE STUDY 

This research investigates the legal and 
scientific contours of toxicological evidence in 
forensic pharmacology, particularly in the 
context of criminal justice systems. The study 
covers a broad yet specific scope by focusing 
on the following areas: 

1. Jurisdictional Focus: 

• The paper examines the legal 
treatment of toxicological evidence in India, the 
United States, and the United Kingdom, offering 
a comparative perspective on evidentiary 
standards and procedural frameworks. 

• While emphasis is placed on 
common law jurisdictions, select international 
norms and guidelines (e.g., WHO, UNODC) are 
also considered for contextual relevance. 

2. Substantive and Procedural Aspects: 

• Analysis of substantive laws 
relating to crimes involving toxic substances 
(e.g., poisoning, drug-facilitated crimes). 

• Examination of procedural laws 
dealing with the collection, analysis, and 
admissibility of toxicological evidence. 

• Emphasis on criminal cases 
rather than civil litigation or administrative 
proceedings. 

3. Types of Toxicological Evidence: 

• The study considers both clinical 
toxicology and postmortem forensic toxicology. 

• Focus on commonly litigated 
substances: narcotics, alcohol, prescription 
drugs, and poisons (e.g., cyanide, arsenic). 

4. Scientific Interface: 

• Role and qualifications of forensic 
toxicologists. 

• Validity of laboratory techniques 
(e.g., GC-MS, LC-MS/MS, immunoassays). 

• Emerging scientific tools and 
challenges such as hair analysis, metabolomics, 
and synthetic drugs. 

5. Case Law and Judicial Attitudes: 

• In-depth analysis of landmark 
cases where toxicological evidence was pivotal. 

• Judicial scrutiny of expert 
testimony, chain of custody, and laboratory 
accreditation. 

• Consideration of wrongful 
convictions due to misinterpretation or 
mishandling of toxicological findings. 

6. Ethical and Policy Dimensions: 

• The study explores ethical 
dilemmas, including informed consent in clinical 
settings and autonomy in postmortem testing. 

• Policy recommendations for 
improving the reliability and fairness of 
toxicological evidence in courts.. 

REVIEW OF LITERATURE 

The scholarship surrounding forensic toxicology 
has evolved significantly over the past few 
decades, reflecting the growing reliance on 
scientific evidence in criminal adjudication. 
While a substantial body of literature addresses 
the scientific foundations of toxicology, 
comparatively fewer works critically analyse its 
intersection with evidentiary law, procedural 
safeguards, and constitutional rights. This 
review synthesises major scholarly 
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contributions across scientific and legal 
domains. 

• T.F. Kiely, in Forensic Evidence: Science 
and the Criminal Law, emphasises the probative 
value of forensic science in strengthening 
prosecutorial cases and enhancing evidentiary 
accuracy.1707 Kiely argues that scientific 
evidence, when properly validated and 
presented, reduces reliance on testimonial 
inconsistencies and circumstantial speculation. 
However, he also cautions that courts often 
overestimate the infallibility of forensic 
methodologies. His work underscores the 
importance of judicial literacy in scientific 
reasoning and the need for standardised 
laboratory accreditation. 

• Richard Saferstein’s seminal text, 
Criminalistics: An Introduction to Forensic 
Science, provides a detailed account of 
laboratory procedures, analytical 
instrumentation, and quality control 
mechanisms in forensic toxicology.1708 Saferstein 
elaborates on chromatographic and 
spectrometric techniques such as Gas 
Chromatography–Mass Spectrometry (GC-MS) 
and Liquid Chromatography–Mass 
Spectrometry (LC-MS/MS), highlighting their 
sensitivity and specificity in detecting trace 
substances. Importantly, he discusses the 
limitations of screening tests, risks of 
contamination, and the importance of 
confirmatory testing. While Saferstein’s work is 
predominantly scientific, it indirectly raises legal 
concerns about admissibility, reliability 
standards, and the risk of wrongful convictions 
arising from methodological errors. 

• Miller and Smith (2017), in their article 
published in the Journal of Forensic Sciences, 
examine technological advancements in 
forensic toxicology and their impact on criminal 
investigations.1709 Their research focuses on 

 
1707 T.F. Kiely, Forensic Evidence: Science and the Criminal Law (CRC Press 
2009) 
1708 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
(11th ed. 2011) 
1709 A.A. Miller & J. Smith, Advancements in Forensic Toxicology: The 
Impact of New Testing Technologies on Criminal Investigations, 62 J. 
Forensic Sci. 25 (2017) 

improvements in analytical instrumentation, 
miniaturization of testing devices, and 
increased detection thresholds for novel 
psychoactive substances (NPS). They argue 
that while technology has enhanced detection 
capabilities, interpretative challenges remain 
unresolved—particularly in postmortem 
toxicology where postmortem redistribution 
(PMR) may distort drug concentration levels. 
Their findings highlight the growing complexity 
of expert testimony in courtrooms, where judges 
and juries must interpret highly technical 
scientific data. 

• Lundberg and Patel (2020), writing in the 
Journal of Legal Medicine, critically explore the 
ethical and legal dimensions of toxicological 
evidence in murder trials.1710 Their study 
analyses cases in which toxicological findings 
were central to conviction, emphasising issues 
such as confirmation bias, prosecutorial 
influence over expert witnesses, and privacy 
concerns in toxicological disclosures. They 
argue that adversarial systems may 
inadvertently incentivise experts to align with 
the prosecution narrative, thereby 
compromising objectivity. Their work 
contributes significantly to the debate on 
forensic independence and the need for ethical 
oversight frameworks in forensic laboratories. 

• Beyond these authors, additional 
scholarship has addressed systemic 
weaknesses in forensic sciences. The 2009 
report by the U.S. National Academy of Sciences, 
Strengthening Forensic Science in the United 
States: A Path Forward, highlighted serious 
concerns regarding the lack of standardization 
and empirical validation across several forensic 
disciplines, including toxicology.1711 The report 
called for uniform accreditation, independent 
oversight, and rigorous scientific research to 
establish reliability benchmarks. Although 
primarily focused on the U.S., its 
recommendations have global relevance. 

 
1710 B. Lundberg & K. Patel, Ethical and Legal Challenges in the Application 
of Forensic Toxicology in Murder  Trials, 41 J. Legal Med. 151 (2020) 
1711 Nat’l Research Council, Strengthening Forensic Science in the United 
States: A Path Forward (2009) 
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• Similarly, legal scholars have critiqued 
the judicial standards governing expert 
admissibility. The transformation from the 
“general acceptance” test in Frye v. United 
States to the reliability-based inquiry in Daubert 
v. Merrell Dow Pharmaceuticals significantly 
reshaped the evidentiary landscape.1712 
Academic commentary suggests that while the 
Daubert standard enhances methodological 
scrutiny, its application remains inconsistent, 
particularly in lower courts where scientific 
literacy varies. 

RESEARCH HYPOTHESIS 

The present research is premised upon three 
central hypotheses concerning the evidentiary, 
procedural, and doctrinal role of toxicological 
evidence in criminal adjudication. 

Hypothesis I: Toxicological Evidence 
Significantly Influences Criminal Convictions 
and Acquittals 

The first hypothesis posits that toxicological 
evidence frequently operates as determinative 
evidence in criminal trials, particularly in cases 
involving poisoning, drug overdose, impaired 
driving, narcotics offenses, and drug-facilitated 
crimes. Unlike circumstantial or testimonial 
evidence, toxicological findings are often 
perceived as objective and scientifically 
authoritative. Courts may therefore accord such 
evidence substantial probative weight. Judicial 
precedents illustrate that toxicological reports 
can establish cause of death, presence of 
controlled substances, or intoxication levels 
beyond reasonable doubt. In Daubert v. Merrell 
Dow Pharmaceuticals, Inc., the U.S. Supreme 
Court emphasized that scientifically valid 
methodology enhances evidentiary reliability.1713 

 Similarly, Indian courts have relied upon 
chemical examiner reports in poisoning cases, 
provided that the chain of custody and expert 
testimony are properly established.1714 However, 
the persuasive authority of toxicology also 

 
1712 Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993); Frye v. United 
States, 293 F. 1013 (D.C. Cir. 1923) 
1713 Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993) 
1714 Mohd. Aman v. State of Rajasthan, AIR 1997 SC 2960 

raises concerns regarding overreliance. Jurors 
and judges may attribute near-infallibility to 
laboratory findings, potentially overlooking 
interpretative ambiguities such as postmortem 
redistribution or metabolite interference. 
Therefore, this hypothesis recognises both the 
decisive influence and the inherent evidentiary 
power of toxicological analysis in shaping 
judicial outcomes. 

Hypothesis II: Lack of Standardised Forensic 
Protocols Increases the Risk of Wrongful 
Convictions 

The second hypothesis asserts that the 
absence of uniform accreditation standards, 
validated methodologies, and rigorous quality 
control mechanisms heightens the risk of 
miscarriages of justice. The 2009 National 
Academy of Sciences Report on forensic 
science identified systemic deficiencies in 
laboratory oversight and scientific validation 
across forensic disciplines.1715 Although 
toxicology is considered more scientifically 
robust than certain pattern-based forensics, 
disparities in laboratory funding, equipment 
calibration, analyst training, and procedural 
documentation remain problematic. In 
jurisdictions where forensic laboratories operate 
without mandatory accreditation (such as 
ISO/IEC 17025 compliance), the risk of 
contamination, analytical error, or improper 
interpretation increases. Cases involving flawed 
forensic practices have demonstrated how 
unverified methodologies can contribute to 
wrongful convictions.1716 Furthermore, 
inadequate chain-of-custody documentation 
may compromise evidentiary integrity, leading 
either to wrongful conviction or wrongful 
acquittal. 

Thus, this hypothesis contends that institutional 
weaknesses in forensic infrastructure directly 
impact the fairness of criminal trials and the 
reliability of verdicts. 

 
1715 Nat’l Research Council, Strengthening Forensic Science in the United 
States: A Path Forward (2009) 
1716 See Brandon L. Garrett, Convicting the Innocent: Where Criminal 
Prosecutions Go Wrong (2011) 
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Hypothesis III: Judicial Scrutiny of 
Methodology Enhances Reliability and 
Fairness in Criminal Trials 

The third hypothesis proposes that rigorous 
judicial evaluation of scientific methodology 
strengthens evidentiary reliability and protects 
due process rights.The transformation from the 
“general acceptance” standard in Frye v. United 
States to the reliability-based inquiry 
established in Daubert introduced judicial 
gatekeeping responsibilities in assessing expert 
testimony.1717Courts are required to evaluate 
factors such as testability, peer review, known 
error rates, and general acceptance within the 
scientific community. 

Similarly, in India, although Section 45 of the 
Indian Evidence Act permits expert opinion, 
courts have clarified that such opinions are 
advisory in nature and must be corroborated by 
other evidence.1718 Judicial insistence on cross-
examination of forensic experts, verification of 
laboratory procedures, and examination of 
methodological consistency enhances 
procedural fairness. By scrutinizing not merely 
the conclusions but the underlying scientific 
processes, courts can prevent the uncritical 
admission of unreliable toxicological findings. 
Consequently, this hypothesis maintains that 
methodological gatekeeping is essential for 
aligning scientific evidence with constitutional 
guarantees of fair trial and due process. 

Analytical Integration of the Hypothesis 

Collectively, these hypotheses operate within a 
broader normative framework: scientific 
evidence, while powerful, must be institutionally 
regulated and judicially scrutinised to ensure 
justice. Toxicological evidence occupies a 
paradoxical position—its scientific authority 
strengthens prosecutions, yet its complexity 
demands careful evaluation to prevent 
miscarriages of justice. This research seeks to 
test these hypotheses through doctrinal 
analysis, comparative jurisprudence, and 
evaluation of forensic scientific standards 

 
1717 Frye v. United States, 293 F. 1013 (D.C. Cir. 1923); Daubert, 509 U.S. 579 
1718 State of H.P. v. Jai Lal, (1999) 7 SCC 280 

across India, the United States, and the United 
Kingdom. 

RESEARCH METHODOLOGY 

This study adopts a doctrinal-empirical hybrid 
approach, integrating legal analysis with 
scientific evaluation. The methodology includes: 

1. Doctrinal Legal Research: 

• Analysis of statutes, judicial 
precedents, and rules of evidence from selected 
jurisdictions (e.g., Indian Evidence Act, Federal 
Rules of Evidence in the U.S., Police and Criminal 
Evidence Act in the U.K.). 

• Examination of constitutional 
provisions relating to fair trial, expert evidence, 
and right against self-incrimination. 

2. Comparative Legal Analysis: 

• Contrasts legal standards and 
approaches in India, the U.S., and the U.K. 

• Identifies points of convergence 
and divergence in terms of admissibility, judicial 
interpretation, and expert evaluation. 

3. Empirical and Scientific Review: 

• Review of scientific literature, laboratory 
manuals, and technical protocols relevant to 
forensic toxicology. 

• Evaluation of scientific reliability and 
validity of various toxicological tests. 

• Examination of forensic toxicology 
reports from selected case studies. 

4. Case Study Method: 

• Critical review of select criminal 
trials where toxicological evidence played a 
decisive role (e.g., the sister Abhaya case in 
India, the Diane Schuler case in the U.S.). 

• Analysis of expert cross-
examinations, court opinions, and appeal 
outcomes. 

5. Secondary Sources: 

• Use of peer-reviewed journals, 
law review articles, government publications, 
and forensic science textbooks. 
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• References to international 
guidelines (e.g., from the World Health 
Organization, European Network of Forensic 
Science Institutes). 

6. Interdisciplinary Framework: 

• The paper bridges law and 
science by contextualising legal doctrine within 
scientific parameters. 

• Interdisciplinary interpretation 
helps evaluate the credibility of expert 
testimony, impact of scientific advancements, 
and legal safeguards. 

• Contrasts legal standards and 
approaches in India, the U.S., and the U.K. 

• Identifies points of convergence 
and divergence in terms of admissibility, judicial 
interpretation, and expert evaluation. 

RESEARCH GAP 

The increasing reliance on forensic toxicology in 
criminal adjudication has generated a 
substantial body of scientific and legal 
literature. However, despite this growth, a critical 
interdisciplinary research gap persists at the 
intersection of toxicological science, evidentiary 
doctrine, institutional accountability, and 
constitutional safeguards. The present study 
identifies and seeks to address this 
multidimensional gap. 

1. Predominance of Scientific Over Legal 
Analysis 

Most existing scholarship on forensic toxicology 
is scientifically oriented. Academic works 
primarily focus on analytical techniques such 
as gas chromatography–mass spectrometry 
(GC-MS), liquid chromatography–mass 
spectrometry (LC-MS/MS), immunoassay 
screening methods, and advancements in 
detecting novel psychoactive substances. 
These contributions significantly enhance 
technical precision and laboratory accuracy. 
However, while the scientific reliability of 
toxicological testing has been widely examined, 
considerably less attention has been paid to 
how courts interpret, evaluate, and sometimes 

misapprehend such evidence. Legal scholarship 
frequently discusses expert evidence in general 
terms but rarely engages with the technical 
complexities unique to toxicology—such as 
postmortem redistribution, drug tolerance 
levels, metabolite interactions, or matrix effects. 
This disciplinary divide has resulted in a 
fragmented body of knowledge: scientists 
address methodological robustness, while legal 
scholars debate admissibility standards, yet few 
studies integrate both perspectives. 
Consequently, there is limited understanding of 
how scientific limitations translate into 
courtroom risks. The present research seeks to 
bridge this divide by examining toxicological 
evidence not merely as laboratory output, but 
as legally constructed proof subject to 
procedural and constitutional constraints. 

2. Limited Comparative Jurisprudential 
Analysis 

A second significant gap lies in the absence of 
comprehensive comparative analysis. In the 
United States, the transformation from the Frye 
standard to the Daubert reliability framework 
has generated substantial academic 
commentary regarding judicial gatekeeping. In 
contrast, Indian courts rely primarily on Section 
45 of the Indian Evidence Act, which treats 
expert opinion as advisory. 

Despite this structural difference, there is 
minimal comparative scholarship evaluating: 

 • Whether Indian courts 
meaningfully scrutinize toxicological 
methodology, 

 • Whether trial courts 
possess sufficient scientific literacy, 

 • How evidentiary 
thresholds differ in practice, 

 • Whether adversarial 
dynamics affect expert neutrality. 

Most Indian literature discusses expert evidence 
in broad doctrinal terms without examining 
case-specific toxicological adjudication. 
Similarly, comparative analyses between India, 
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the United States, and the United Kingdom 
remain underdeveloped. This research 
addresses that gap by conducting a structured 
comparative study of admissibility standards, 
judicial reasoning patterns, and institutional 
forensic governance mechanisms across 
jurisdictions. 

3. Insufficient Focus on Institutional Forensic 
Governance 

Another critical research gap concerns 
institutional structures governing forensic 
laboratories. While scientific advancements 
have improved detection capabilities, 
governance frameworks remain uneven across 
jurisdictions. 

Issues such as: 

 • Laboratory accreditation 
(e.g., ISO/IEC 17025 compliance), 

 • Funding disparities, 

 • Executive control over 
forensic departments, 

 • Analyst training and 
certification standards, 

 • Independence from 
prosecutorial influence, 

          are rarely examined within legal 
scholarship on toxicology. 

The 2009 National Academy of Sciences Report 
highlighted systemic weaknesses in forensic 
science oversight, yet subsequent research has 
not adequately explored how these institutional 
vulnerabilities directly impact toxicological 
reliability in specific categories of criminal 
cases, such as poisoning or narcotics 
prosecutions. In India particularly, forensic 
laboratories often operate under state 
executive control, raising concerns regarding 
independence and impartiality. Empirical 
analysis of how such institutional arrangements 
affect evidentiary fairness remains limited. This 
study seeks to fill that gap by situating 
toxicological evidence within broader forensic 
governance frameworks. 

4. Underdeveloped Engagement with 
Constitutional and Human Rights Dimensions 

While toxicological evidence plays a crucial role 
in criminal investigations, its constitutional 
implications have not been sufficiently 
integrated into existing literature. Compelled 
blood sampling, urine analysis, hair extraction, 
and postmortem examinations implicate: 

 • The right to privacy, 

 • The right against self-
incrimination, 

 • Bodily autonomy, 

 • Due process guarantees, 

 • Fair trial rights. 

Most forensic literature treats toxicology as a 
neutral scientific tool without engaging deeply 
with constitutional balancing tests. Conversely, 
constitutional law scholarship rarely analyses 
toxicology-specific issues. There is therefore a 
conceptual gap between scientific practice and 
rights-based jurisprudence. This research aims 
to integrate toxicological procedures within 
constitutional frameworks, particularly in light of 
evolving privacy jurisprudence and procedural 
fairness standards. 

5. Limited Examination of Interpretative 
Uncertainty 

A particularly overlooked gap concerns 
interpretative ambiguity in toxicology. While 
detection of a substance may be scientifically 
precise, interpretation of its legal significance is 
often complex. 

For example: 

 • Drug concentration levels 
do not automatically establish impairment. 

 • Presence of poison does 
not conclusively determine homicidal intent. 

 • Postmortem redistribution 
may artificially inflate drug levels. 

 • Poly-drug interactions 
may alter pharmacological effects. 
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 • Chronic tolerance may 
reduce behavioral impact despite high 
concentrations. 

Courts often rely on numerical toxicology results 
as seemingly objective indicators without fully 
appreciating these interpretative uncertainties. 
Legal scholarship rarely examines how judges 
navigate such complexities. The absence of 
interdisciplinary dialogue between forensic 
toxicologists and legal theorists creates a 
significant knowledge gap. This research 
addresses that deficiency by analyzing 
interpretative challenges alongside doctrinal 
standards of proof. 

6. Lack of Reform-Oriented, Integrated 
Frameworks 

Although scholarship frequently critiques 
weaknesses in forensic systems, few studies 
propose integrated reform models combining: 

 • Scientific standardization, 

 • Judicial training 
programs, 

 • Statutory amendments, 

 • Independent forensic 
oversight bodies, 

 • Transparent chain-of-
custody digitisation systems. 

Existing research tends to focus either on 
improving laboratory science or refining 
evidentiary doctrine. Rarely are both 
dimensions examined simultaneously within a 
reform-oriented framework. The present study 
aims to contribute constructively by developing 
structured recommendations that harmonise 
scientific rigour with procedural fairness. 

RESEARCH PROBLEM 

Toxicological evidence has become an 
essential component of modern criminal 
investigations, particularly in cases involving 
poisoning, drug overdose, substance abuse, 
and unexplained deaths. Scientific 
advancements in forensic pharmacology have 
significantly improved the ability to detect and 

analyze toxic substances in biological samples 
such as blood, urine, tissues, and hair. However, 
despite these technological developments, the 
legal interpretation and admissibility of 
toxicological evidence in criminal trials remain 
complex and sometimes inconsistent. 

One of the primary problems lies in the gap 
between scientific findings and judicial 
understanding. Courts rely heavily on expert 
testimony from forensic toxicologists, yet judges 
and lawyers may lack sufficient scientific 
knowledge to critically evaluate toxicological 
methodologies, laboratory procedures, and 
interpretation of results. This gap can lead to 
misinterpretation of scientific data, which may 
influence criminal convictions or acquittals. 
another issue concerns the lack of uniform 
forensic protocols and standards across 
laboratories and jurisdictions. Differences in 
testing procedures, sample collection methods, 
and analytical techniques may affect the 
reliability and reproducibility of toxicological 
results. In some instances, inadequate 
laboratory practices or contamination of 
samples can lead to wrongful convictions or 
erroneous conclusions in criminal proceedings. 

Furthermore, the legal framework governing 
expert evidence and scientific testimony is still 
evolving. Courts must determine whether 
toxicological evidence satisfies evidentiary 
standards related to relevance, reliability, and 
admissibility. While scientific evidence can 
strengthen the criminal justice process, the 
absence of clear legal guidelines and 
standardized forensic practices raises concerns 
regarding fair trial rights and evidentiary 
reliability. Therefore, the central research 
problem addressed in this study is the 
challenge of ensuring that toxicological 
evidence is scientifically reliable, legally 
admissible, and properly interpreted within 
criminal trials. The study seeks to examine how 
courts evaluate toxicological evidence, the role 
of forensic pharmacology experts in judicial 
decision-making, and the need for improved 
legal and scientific coordination to prevent 
miscarriages of justice. 
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RESEARCH OBJECTIVES 

The primary objectives of this research are: 

• To examine the role of 
toxicological evidence in criminal investigations 
and trials. 

• To analyze the scientific methods 
used in forensic toxicology for detecting toxic 
substances. 

• To evaluate the legal standards 
governing the admissibility of toxicological 
evidence in courts. 

• To identify challenges and 
limitations associated with the interpretation of 
toxicological findings in criminal cases. 

• To suggest improvements in 
forensic protocols and legal frameworks to 
ensure reliability and fairness in the use of 
toxicological evidence. 

• To analyse the role of forensic 
toxicologists as expert witnesses in criminal 
trials and the extent to which courts rely on their 
testimony when delivering judgments.1719 

• To evaluate the procedures 
followed in the collection, preservation, and 
analysis of biological samples such as blood, 
urine, and tissue for toxicological examination. 

• To study judicial precedents 
where toxicological evidence played a crucial 
role in securing convictions or acquittals in 
criminal trials.1720 

• To examine the impact of 
modern technological advancements in 
toxicological testing, including chromatography 
and mass spectrometry, on the accuracy of 
forensic investigations.1721 

• To identify legal and ethical 
concerns associated with toxicological analysis, 
including issues of laboratory error, 
contamination of samples, and 

 
1719 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
312 (11th ed. 2015) 
1720 Indian Evidence Act, 1872, 45. 
1721 National Research Council, Strengthening Forensic Science in the United 
States: A Path Forward 184 (2009). 

misinterpretation of results.1722 

• To assess whether existing legal 
frameworks adequately regulate forensic 
toxicology laboratories and expert testimony in 
criminal proceedings. 

• To propose recommendations for 
improving forensic toxicology practices and 
strengthening the judicial evaluation of 
scientific evidence to prevent miscarriages of 
justice. 

CHAPTERISATION 

Chapter 1: Introduction 

The first chapter lays down the conceptual and 
theoretical foundation of the study. It introduces 
the concept of forensic pharmacology and 
toxicological evidence and explains their 
growing importance in modern criminal 
investigations. Toxicological analysis plays a 
significant role in identifying the presence of 
poisons, drugs, and other toxic substances in 
cases involving suspicious deaths, poisoning, 
and drug-related offences. 

This chapter also discusses the scope of the 
study, review of literature, hypothesis, research 
methodology, research gap, and research 
problem. These elements establish the 
academic framework of the research and 
demonstrate the necessity of examining 
toxicological evidence from both scientific and 
legal perspectives. The chapter further 
highlights the importance of expert testimony 
and explains how courts evaluate scientific 
evidence during criminal trials. 

Additionally, the chapter provides an overview 
of the objectives and significance of the 
research, emphasizing the need for greater 
coordination between forensic science and the 
legal system in order to ensure accuracy and 
fairness in criminal adjudication. 

Chapter 2: Historical Development of Forensic 
Toxicology 

The second chapter traces the historical 

 
1722 Paul C. Giannelli, Scientific Evidence 23.02 (5th ed. 2012). 
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evolution of forensic toxicology and its 
development as a crucial discipline within 
forensic science. The chapter explains the early 
use of poisons in criminal activities and 
discusses how scientific advancements led to 
the systematic study of toxic substances and 
their effects on the human body.1723 

This chapter also examines the development of 
analytical techniques used in toxicological 
investigations, including laboratory methods for 
detecting and identifying chemical substances 
in biological samples. With the advancement of 
forensic science, toxicology gradually became a 
reliable tool in criminal investigations, assisting 
investigators in determining the cause and 
manner of death in cases involving poisoning or 
drug overdose.1724 

Furthermore, the chapter highlights the 
increasing recognition of toxicological evidence 
as scientific evidence admissible in courts of 
law, particularly within common law 
jurisdictions such as India, the United States, 
and the United Kingdom. 

Chapter 3: Role of Toxicological Evidence in 
Criminal Justice 

The third chapter forms the core analytical part 
of the research. It examines the scientific and 
legal dimensions of toxicological evidence and 
its application in criminal trials. The chapter 
discusses the types of toxicological evidence, 
laboratory testing procedures, and modern 
analytical techniques used in detecting toxic 
substances in biological samples such as 
blood, urine, tissues, and hair. 

In addition, the chapter analyzes the legal 
framework governing the admissibility of expert 
evidence and the role of forensic toxicologists 
as expert witnesses in criminal proceedings. 
Under the Indian legal system, expert opinions 
are recognized as relevant evidence under 
statutory provisions relating to expert 
testimony.The chapter further examines judicial 

 
1723 T.F. Kiely, Forensic Evidence: Science and the Criminal Law 140 (2d ed. 
2006) 
1724 World Health Organization, Guidelines for Forensic Toxicology 
Laboratories (2015) 

interpretation of toxicological evidence, 
including the manner in which courts assess 
scientific reliability and the weight given to 
expert opinions during trial proceedings. It also 
discusses challenges associated with 
toxicological evidence, such as laboratory 
errors, contamination of samples, chain-of-
custody issues, and misinterpretation of 
scientific findings.Ethical and institutional 
concerns relating to forensic laboratories and 
the need for improved scientific standards are 
also critically analyzed in this chapter. 

Chapter 4: Conclusion and Suggestions 

The final chapter summarizes the major 
findings of the research and evaluates the 
effectiveness of toxicological evidence in the 
criminal justice system. It highlights the 
importance of reliable forensic procedures, 
accurate laboratory analysis, and careful 
judicial scrutiny when scientific evidence is 
presented in criminal trials. 

This chapter also provides recommendations 
and policy suggestions aimed at improving 
forensic toxicology practices and strengthening 
the legal framework governing expert 
testimony. Greater emphasis is placed on the 
need for standardized forensic protocols, proper 
training of forensic experts, and enhanced 
judicial understanding of scientific 
evidence.1725These suggestions aim to ensure 
that toxicological evidence contributes to the 
fair administration of justice while minimizing 
the risk of wrongful convictions. 

CHAPTER – 2  HISTORY 

INTRODUCTION 

Forensic toxicology is one of the oldest 
branches of forensic science and has played a 
significant role in the investigation of crimes 
involving poisoning, drug abuse, and suspicious 
deaths. The development of forensic toxicology 
reflects the gradual integration of scientific 
knowledge with legal processes to determine 
the presence and effects of toxic substances in 

 
1725 United Nations Office on Drugs and Crime, Forensic Science and 
Criminal Justice (2013) 

https://ijlr.iledu.in/
https://iledu.in/


 

 

866 | P a g e             J o u r n a l  H o m e  P a g e  –  h t t p s : / / i j l r . i l e d u . i n /     

INDIAN JOURNAL OF LEGAL REVIEW [IJLR – IF SCORE – 7.58] 

VOLUME 6 AND ISSUE 4 OF 2026  

APIS – 3920 - 0001 (and)   ISSN - 2583-2344 

Published by 

Institute of Legal Education 

https://iledu.in 

the human body. Over time, scientific 
advancements in chemistry, pharmacology, 
and analytical techniques have enabled 
investigators to detect even minute quantities 
of toxins, thereby strengthening the evidentiary 
value of toxicological findings in criminal 
trials.1726 

The historical evolution of forensic toxicology 
demonstrates how the discipline transformed 
from rudimentary observations of poisonous 
substances to a sophisticated scientific field 
that contributes significantly to modern criminal 
justice systems. 

 Early Use of Poisons in Ancient Civilizations 

The use of poisons in criminal and political 
contexts dates back to ancient civilizations. 
Historical records indicate that poisons were 
frequently used as tools for assassination, 
warfare, and punishment. Ancient societies 
such as the Egyptians, Greeks, and Romans 
possessed considerable knowledge of natural 
poisons derived from plants, minerals, and 
animal toxins.1727 

One of the earliest recorded cases involving 
poison is the execution of the Greek philosopher 
Socrates, who was sentenced to death by 
consuming a drink containing hemlock. This 
incident illustrates that even in ancient 
societies, poisonous substances were 
recognized as powerful agents capable of 
causing death. Similarly, ancient Roman texts 
describe the use of poisons in political 
conspiracies and criminal activities. Poisoning 
became so widespread that Roman authorities 
enacted laws to punish individuals involved in 
preparing or administering toxic substances. 
These early legal measures demonstrate the 
long-standing relationship between toxic 
substances and criminal law. 

Development of Toxicology During the Middle 
Ages 

During the Middle Ages, the use of poison 
 

1726 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
311 (11th ed. 2015) 
1727 T.F. Kiely, Forensic Evidence: Science and the Criminal Law 140 (2d ed. 
2006) 

remained prevalent, particularly among royal 
courts and political elites. However, scientific 
understanding of toxic substances remained 
limited. Physicians and alchemists attempted to 
identify poisons primarily through observation 
of symptoms rather than scientific analysis. One 
of the most influential figures in the early 
development of toxicology was Paracelsus 
(1493–1541), a Swiss physician and chemist. 
Paracelsus is widely regarded as the father of 
modern toxicology because he introduced the 
principle that *“the dose makes the poison.”1728 
According to this principle, any substance can 
be toxic if administered in sufficiently large 
quantities, while even poisonous substances 
may be harmless at very low doses. This 
concept laid the foundation for modern 
toxicological analysis by emphasizing the 
importance of dosage and chemical interaction 
within the human body. 

Emergence of Modern Forensic Toxicology in 
the Nineteenth Century 

The nineteenth century marked a turning point 
in the development of forensic toxicology as a 
scientific discipline. Advances in analytical 
chemistry allowed scientists to identify toxic 
substances more accurately in biological 
samples. 

One of the most significant developments 
during this period was the work of Mathieu Orfila 
(1787–1853), a Spanish-born chemist often 
referred to as the father of forensic 
toxicology.1729 Orfila conducted systematic 
studies on poisons and developed methods for 
detecting arsenic and other toxic substances in 
human tissues. His research helped establish 
toxicology as an essential tool in criminal 
investigations. Arsenic poisoning was 
particularly common during this period 
because the substance was easily available 
and difficult to detect without scientific 
methods. Orfila’s analytical techniques allowed 
investigators to prove the presence of arsenic in 

 
1728 Id. at 142 
1729 National Research Council, Strengthening Forensic Science in the United 
States: A Path Forward (2009) 
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victims’ bodies, thereby providing reliable 
evidence in criminal trials. 

The development of chemical detection tests, 
such as the Marsh Test in 1836, further improved 
the ability of scientists to identify arsenic 
poisoning. These innovations greatly enhanced 
the credibility of toxicological evidence in courts 
of law. 

Growth of Forensic Laboratories in the 
Twentieth Century 

The twentieth century witnessed rapid 
advancements in forensic science and 
toxicological analysis. The establishment of 
forensic laboratories within police departments 
and government institutions enabled 
investigators to conduct systematic 
examinations of biological samples. 

Scientific instruments such as chromatography 
and mass spectrometry revolutionized 
toxicological testing by allowing experts to 
detect extremely small quantities of drugs and 
poisons.1730 These technologies improved both 
the sensitivity and accuracy of toxicological 
analysis, making it possible to identify a wide 
range of substances, including narcotics, 
pharmaceuticals, and environmental toxins. 
During this period, forensic toxicology also 
expanded beyond poisoning cases to include 
investigations involving drug abuse, impaired 
driving, workplace accidents, and 
environmental exposure to toxic substances. 

Recognition of Toxicological Evidence in 
Courts 

As forensic toxicology developed scientifically, 
courts increasingly began to recognize 
toxicological findings as reliable forms of expert 
evidence. Scientific testimony provided by 
toxicologists helped judges and juries 
understand the presence and effects of toxic 
substances in criminal cases. Legal systems 
gradually established rules governing the 
admissibility of expert evidence. In common law 
jurisdictions, courts evaluate whether scientific 

 
1730 Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993) 

evidence meets standards of reliability and 
relevance before admitting it in criminal trials. 
The landmark decision in Daubert v. Merrell Dow 
Pharmaceuticals, Inc. established criteria for 
evaluating scientific testimony in courts.1731 

Similarly, in India, expert opinions relating to 
scientific matters are recognized as relevant 
evidence under statutory provisions dealing 
with expert testimony.1732These legal frameworks 
have strengthened the role of forensic 
toxicologists as expert witnesses in criminal 
proceedings. 

Contemporary Developments in Forensic 
Toxicology 

In recent decades, forensic toxicology has 
continued to evolve with the development of 
advanced analytical techniques and digital 
laboratory systems. Modern toxicological 
investigations now utilize highly sophisticated 
instruments capable of detecting trace 
amounts of toxic substances in biological 
samples. 

Techniques such as gas chromatography–
mass spectrometry (GC–MS) and liquid 
chromatography–tandem mass spectrometry 
(LC–MS/MS) have significantly improved the 
precision and reliability of toxicological testing. 
These advancements enable forensic experts to 
identify new psychoactive substances, 
prescription drugs, and synthetic toxins that 
were previously difficult to detect. Furthermore, 
international organizations and scientific bodies 
have emphasized the importance of 
standardized forensic protocols and laboratory 
accreditation in order to ensure the reliability of 
toxicological evidence.1733 Such measures aim to 
strengthen public confidence in forensic 
science and prevent errors that could affect 
criminal trials. 

Early Use of Poison and Recognition of Toxic 
Substances 

The use of poison as a method of committing 
 

1731 Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993) 
1732 Indian Evidence Act, 1872, 45. 
1733 United Nations Office on Drugs and Crime, Guidance for Forensic 
Toxicology Laboratories (2013) 

https://ijlr.iledu.in/
https://iledu.in/


 

 

868 | P a g e             J o u r n a l  H o m e  P a g e  –  h t t p s : / / i j l r . i l e d u . i n /     

INDIAN JOURNAL OF LEGAL REVIEW [IJLR – IF SCORE – 7.58] 

VOLUME 6 AND ISSUE 4 OF 2026  

APIS – 3920 - 0001 (and)   ISSN - 2583-2344 

Published by 

Institute of Legal Education 

https://iledu.in 

homicide has been documented since ancient 
civilizations. Poisoning was historically 
considered one of the most discreet and 
difficult crimes to detect because it often 
produced symptoms similar to natural illness. 
Ancient societies such as those in Egypt, Greece, 
and Rome were aware of numerous toxic 
substances derived from plants, minerals, and 
animals. Substances such as arsenic, hemlock, 
and aconite were frequently used due to their 
accessibility and lethal properties. 

One of the earliest recorded instances of 
poisoning in legal history is the execution of the 
Greek philosopher Socrates in 399 BCE, who was 
forced to consume a preparation of hemlock as 
punishment under Athenian law. This event 
demonstrates the early recognition of 
poisonous substances and their physiological 
effects on the human body.1734During the Roman 
Empire, poisoning became a prominent 
concern in political conspiracies and domestic 
conflicts. Historical records suggest that 
poisoning was often used to eliminate rivals or 
heirs to the throne. As a result, Roman 
authorities attempted to regulate and punish 
the use of poison through legal provisions such 
as the Lex Cornelia de Sicariis et Veneficiis, 
which criminalized murder by poison and other 
covert methods.1735 

Despite the recognition of poisoning as a 
criminal act, the lack of scientific methods 
made it extremely difficult to prove the 
presence of toxic substances in a victim’s body. 
Accusations were often based on 
circumstantial evidence or witness testimony 
rather than scientific verification. 

 Development of Toxicology as a Scientific 
Discipline 

The transformation of toxicology from a 
theoretical concept into a scientific discipline 
began during the Renaissance period. A 
significant contribution was made by the Swiss 
physician and alchemist Paracelsus (1493–1541), 

 
1734 Mathieu Joseph Bonaventure Orfila, Traité des Poisons (1813) 
1735 Deborah Blum, The Poisoner’s Handbook: Murder and the Birth of 
Forensic Medicine in Jazz Age New York 24 (2010) 

who introduced the principle that “the dose 
makes the poison.”This principle emphasized 
that any substance could be toxic depending 
on the quantity consumed, thereby establishing 
the foundation for modern toxicology. 
Paracelsus argued that toxicity should be 
evaluated based on measurable exposure 
rather than merely the nature of the substance. 

However, forensic toxicology did not develop 
significantly until the nineteenth century, when 
advances in chemistry allowed scientists to 
identify poisons in biological tissues. One of the 
most influential figures during this period was 
Mathieu Joseph Bonaventure Orfila, often 
referred to as the “father of modern toxicology.” 
Orfila published groundbreaking research on 
the detection of poisons and demonstrated 
how chemical analysis could be used to identify 
toxic substances in human organs.Orfila’s work 
played a critical role in establishing toxicology 
as an evidentiary tool in criminal investigations. 
His research demonstrated that poisons could 
be scientifically detected in the body, thereby 
providing objective proof in cases of suspected 
poisoning. 

Emergence of Forensic Toxicology in Criminal 
Investigations 

The nineteenth century marked a turning point 
in the application of toxicology to criminal law. 
Advances in analytical chemistry enabled 
scientists to detect substances such as arsenic, 
cyanide, and mercury in biological samples. 
One of the most important developments was 
the Marsh Test, introduced by British chemist 
James Marsh in 1836. 

The Marsh Test allowed investigators to detect 
arsenic in extremely small quantities, which was 
revolutionary because arsenic poisoning had 
previously been nearly impossible to prove 
scientifically. The test became widely used in 
criminal trials and significantly improved the 
reliability of forensic evidence in poisoning 
cases.1736 

 
1736 James Marsh, Account of a Method of Separating Small Quantities of 
Arsenic from Substances with Which It May Be Mixed, 22 Edinburgh Phil. J. 
229 (1836) 
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The introduction of scientific testing methods 
increased the credibility of expert testimony in 
court proceedings. Courts began to rely more 
heavily on forensic experts to explain complex 
chemical findings to judges and juries. This 
period also saw the gradual institutionalization 
of forensic laboratories within law enforcement 
systems. 

Growth of Toxicological Evidence in the 
Twentieth Century 

The twentieth century witnessed significant 
technological advancements that transformed 
forensic toxicology. Improvements in analytical 
instruments such as spectrophotometers, 
chromatography systems, and mass 
spectrometry enabled scientists to detect 
minute quantities of drugs and poisons with 
greater accuracy.Gas chromatography and 
mass spectrometry (GC-MS) became 
particularly important tools in toxicological 
analysis. These techniques allowed forensic 
scientists to separate and identify chemical 
compounds present in biological samples such 
as blood, urine, and tissue.1737In addition to 
technological advancements, the twentieth 
century also saw the establishment of 
standardized forensic procedures and 
professional organizations dedicated to forensic 
science. Laboratories began implementing 
quality control measures to ensure accuracy 
and reliability in toxicological testing. These 
developments significantly strengthened the 
evidentiary value of toxicological findings in 
criminal trials, particularly in cases involving 
homicide, drug overdose, and impaired driving. 

Conclusion 

The history of forensic toxicology demonstrates 
the gradual transformation of the discipline 
from ancient knowledge of poisons to a 
sophisticated scientific field that plays a critical 
role in modern criminal justice systems. 
Scientific advancements in chemistry and 
pharmacology have enabled forensic 
toxicologists to detect toxic substances with 

 
1737 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
321 (11th ed. 2018). 

increasing accuracy and reliability. Today, 
toxicological evidence serves as an essential 
component of criminal investigations involving 
poisoning, drug-related offenses, and 
unexplained deaths. However, the historical 
development of the discipline also highlights 
the importance of maintaining rigorous 
scientific standards and proper legal 
safeguards to ensure that toxicological findings 
are interpreted correctly within judicial 
proceedings. 

CHAPTER -3 

Meaning and Scope of Forensic Toxicology 

Forensic toxicology is a branch of forensic 
science that deals with the detection, 
identification, and interpretation of toxic 
substances in biological samples such as 
blood, urine, tissues, and bodily fluids. The 
primary objective of forensic toxicology is to 
determine whether drugs, poisons, alcohol, or 
other toxic substances contributed to death, 
injury, or criminal behavior. 

In criminal trials, toxicological evidence is used 
to establish important facts such as the cause 
of death, the presence of intoxicating 
substances, and the potential involvement of 
poisoning. Toxicological analysis helps 
investigators determine whether a substance 
was administered intentionally, accidentally, or 
as part of medical treatment.1738 

The scope of forensic toxicology extends 
beyond homicide cases. It is widely applied in 
cases involving drug abuse, alcohol-related 
offences, suspicious deaths, poisoning 
incidents, and drug-facilitated crimes. Courts 
often rely on expert testimony from forensic 
toxicologists to interpret laboratory findings and 
explain their significance to judges and juries. 

Types of Toxicological Evidence 

Toxicological evidence can arise from various 
sources depending on the nature of the criminal 
investigation. The most common types of 

 
1738 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
318 (11th ed. 2018) 
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toxicological evidence include: 

Alcohol Toxicology 

Alcohol analysis is one of the most frequently 
performed toxicological examinations in 
criminal investigations. Blood alcohol 
concentration (BAC) tests are used to 
determine the level of intoxication in individuals 
involved in accidents, assaults, or other criminal 
activities. 

Alcohol affects the central nervous system and 
impairs judgment, coordination, and reaction 
time. Therefore, establishing BAC levels is crucial 
in cases such as drunk driving, vehicular 
homicide, and negligent conduct leading to 
death.1739 

Toxicologists analyze blood, breath, or urine 
samples to determine alcohol concentration. 
Courts often rely on these results to determine 
whether the accused was legally intoxicated at 
the time of the incident. 

Drug Toxicology 

Drug toxicology involves the detection of 
prescription drugs, illegal narcotics, and other 
psychoactive substances. These substances 
can significantly affect human behavior and 
cognitive functions. 

Common drugs detected in forensic toxicology 
include: 

 • Opioids (heroin, morphine) 

 • Stimulants (cocaine, 
amphetamines) 

 • Sedatives (benzodiazepines) 

 • Hallucinogens 

Drug toxicology is particularly important in 
cases involving overdose deaths, drug-
facilitated sexual assault, and crimes 
committed under the influence of narcotic 
substances.1740 

Poison Detection 

Poisoning cases are among the most complex 
 

1739 Barry Levine, Principles of Forensic Toxicology 76 (4th ed. 2013) 
1740 Suzanne Bell, Drugs, Poisons, and Chemistry 145 (2001) 

criminal investigations because many poisons 
mimic symptoms of natural diseases. 
Toxicologists play a critical role in identifying 
poisonous substances in biological tissues. 

Common poisons involved in criminal cases 
include: 

 • Arsenic 

 • Cyanide 

 • Mercury 

 • Organophosphate pesticides 

The detection of poison in a victim’s body can 
provide crucial evidence linking a suspect to the 
crime. In many homicide cases, toxicological 
findings form the central piece of scientific 
evidence presented before the court.1741 

Collection and Preservation of Toxicological 
Evidence 

Proper collection and preservation of biological 
samples are essential to ensure the reliability of 
toxicological evidence. Improper handling can 
lead to contamination, degradation, or loss of 
evidence. 

Common biological samples used in 
toxicological analysis include: 

 • Blood 

 • Urine 

 • Hair 

 • Liver and kidney tissues 

 • Gastric contents 

These samples are usually collected during 
autopsy or medical examination and stored 
under controlled conditions to prevent chemical 
changes. Maintaining a proper chain of custody 
is critical to ensure that the evidence remains 
admissible in court.1742Failure to follow proper 
procedures during evidence collection may 
lead to challenges regarding the authenticity 
and reliability of toxicological findings. 

 
1741 Deborah Blum, The Poisoner’s Handbook 41 (2010) 
1742 Max Houck & Jay Siegel, Fundamentals of Forensic Science 289 (3d ed. 
2015) 
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Analytical Techniques in Toxicology 

Advancements in analytical chemistry have 
significantly improved the accuracy of 
toxicological testing. Modern forensic 
laboratories employ sophisticated technologies 
to identify and quantify toxic substances.  

Some of the major analytical techniques 
include 

Gas Chromatography–Mass Spectrometry 
(GC-MS) 

GC-MS is considered one of the most reliable 
methods for identifying drugs and poisons in 
biological samples. This technique separates 
chemical compounds and identifies them 
based on their molecular structure.1743 

 

Liquid Chromatography–Mass Spectrometry 
(LC-MS) 

LC-MS is commonly used to detect drugs that 
cannot be analyzed through gas 
chromatography. This method is particularly 
useful for identifying pharmaceutical drugs and 
synthetic substances. 

Immunoassay Screening 

Immunoassay tests are widely used for 
preliminary drug screening. These tests detect 
the presence of specific drug compounds using 
antibody reactions. Positive results are usually 
confirmed through more advanced techniques 
such as GC-MS. 

Role of Toxicological Evidence in Murder Trials 

Toxicological evidence plays a crucial role in 
homicide investigations, particularly in cases 
involving poisoning. It helps establish whether 
the victim died due to exposure to toxic 
substances and whether such exposure was 
intentional. 

In many murder trials, toxicological findings 
assist the court in determining: 

 • The cause of death 

 
1743 Barry Levine, Principles of Forensic Toxicology 201 (4th ed. 2013) 

 • The type of poison administered 

 • The quantity of toxic substance 
present 

 • The possible time of 
administration 

Such information helps investigators 
reconstruct the sequence of events leading to 
death. Toxicological analysis can also reveal 
whether multiple substances were present, 
which may indicate deliberate poisoning.1744 

Expert Testimony in Toxicological Evidence 

Because toxicological findings involve complex 
scientific analysis, expert testimony plays an 
essential role in explaining the results to the 
court. Forensic toxicologists serve as expert 
witnesses who interpret laboratory findings and 
provide professional opinions regarding their 
significance. Expert witnesses must present their 
findings in a clear and unbiased manner. Courts 
evaluate expert testimony based on factors 
such as scientific reliability, professional 
qualifications, and adherence to accepted 
forensic standards. 

Judicial scrutiny ensures that toxicological 
evidence presented during trials meets the 
required standards of accuracy and 
credibility.1745 

Challenges in Interpreting Toxicological 
Evidence 

Despite advancements in forensic science, 
interpreting toxicological evidence remains 
challenging. The mere presence of a substance 
in a person’s body does not necessarily indicate 
that it caused death or criminal behavior. 

Several factors complicate interpretation, 
including: 

 • Individual tolerance levels 

 • Drug interactions 

 • Post-mortem chemical changes 

 
1744 Suzanne Bell, Forensic Chemistry 172 (2d ed. 2016). 
1745 T.F. Kiely, Forensic Evidence: Science and the Criminal Law 158 (2d ed. 
2006) 
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 • Delays in sample collection 

These factors require toxicologists to carefully 
evaluate the results and avoid drawing 
conclusions that exceed the available scientific 
evidence Courts must therefore consider 
toxicological findings alongside other forms of 
evidence such as medical reports. 

CHAPTER - 4 

CONCLUSION 

This chapter examined the scientific and legal 
dimensions of toxicological evidence in criminal 
trials. The discussion highlighted that forensic 
toxicology plays a crucial role in identifying the 
presence of drugs, poisons, alcohol, and other 
toxic substances that may influence the cause 
of death or criminal conduct. Through 
laboratory analysis of biological samples such 
as blood, urine, tissues, and hair, forensic 
toxicologists are able to provide important 
scientific findings that assist investigators and 
courts in establishing factual circumstances 
surrounding suspicious deaths and criminal 
acts.1746 

The chapter further analyzed the different forms 
of toxicological evidence, including alcohol 
toxicology, drug toxicology, and poison 
detection. These forms of evidence are 
frequently used in criminal investigations 
involving homicide, drug-related offences, and 
intoxication-related crimes. The discussion also 
emphasized the importance of proper 
collection, preservation, and handling of 
biological samples, as any lapse in procedure 
may compromise the reliability and 
admissibility of forensic findings in court. 1747 

Another key aspect addressed in this chapter 
was the use of modern analytical techniques in 
forensic toxicology, such as gas 
chromatography–mass spectrometry (GC-MS), 
liquid chromatography–mass spectrometry 
(LC-MS), and immunoassay screening 
methods. These scientific techniques have 

 
1746 Richard Saferstein, Criminalistics: An Introduction to Forensic Science 
318 (11th ed. 2018) 
1747 Max M. Houck & Jay A. Siegel, Fundamentals of Forensic Science 289 
(3d ed. 2015) 

significantly improved the accuracy and 
sensitivity of toxicological analysis, enabling 
forensic experts to detect even trace amounts 
of toxic substances in biological samples.1748 

The chapter also explored the role of expert 
testimony in the presentation of toxicological 
evidence before courts. Because toxicological 
analysis involves complex scientific processes, 
expert witnesses play a vital role in explaining 
laboratory results and their implications during 
criminal trials. Courts often rely on such expert 
opinions to understand scientific findings and to 
determine the reliability and relevance of 
toxicological evidence.1749 

However, despite its importance, the 
interpretation of toxicological evidence is not 
without challenges. Factors such as individual 
tolerance levels, post-mortem chemical 
changes, drug interactions, and possible 
laboratory errors can complicate the 
interpretation of toxicological results. 
Consequently, courts must carefully evaluate 
such evidence alongside other forms of proof, 
including medical reports, witness testimony, 
and circumstantial evidence.1750  

Overall, the analysis presented in this chapter 
demonstrates that toxicological evidence 
serves as an essential bridge between scientific 
investigation and legal adjudication. When 
properly collected, analyzed, and interpreted, 
toxicological findings can significantly 
contribute to the determination of truth in 
criminal trials. At the same time, the effective 
use of such evidence requires strict adherence 
to scientific standards and careful judicial 
scrutiny to ensure that forensics. 

SUGGESTIONS 

Based on the findings of this research, several 
suggestions can be proposed to improve the 
effectiveness and reliability of toxicological 
evidence in criminal justice proceedings. 

 
 

1748 Barry Levine, Principles of Forensic Toxicology 201 (4th ed. 2013).  
1749 T.F. Kiely, Forensic Evidence: Science and the Criminal Law 158 (2d ed. 
2006). 
1750 Suzanne Bell, Forensic Chemistry 172 (2d ed. 2016). 
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• Standardization of Forensic Procedures 

There is a need to establish uniform forensic 
standards and protocols for the collection, 
preservation, and analysis of toxicological 
samples. Standardization would reduce the 
possibility of contamination or procedural errors 
and enhance the credibility of forensic evidence 
presented in court.1751 

• Strengthening Forensic Infrastructure 

Many forensic laboratories face challenges 
such as limited resources, outdated equipment, 
and insufficient personnel. Governments should 
invest in modern laboratory facilities and 
advanced analytical technologies to ensure 
accurate and timely toxicological analysis. 

• Training and Capacity Building 

 Regular training programs should be 
conducted for forensic experts, investigators, 
and law enforcement officials to improve their 
understanding of toxicological evidence. Such 
training would help ensure that scientific 
procedures are followed correctly during 
investigations. 

• Judicial Awareness of Scientific 
Evidence 

Judges and legal practitioners should be 
provided with specialized training on forensic 
science and toxicological evidence. Greater 
judicial awareness would enable courts to 
evaluate expert testimony more effectively and 
reduce the risk of misinterpretation of scientific 
findings.1752 

• Improved Collaboration Between Law 
and Science 

Closer collaboration between forensic scientists, 
legal professionals, and medical experts is 
necessary to ensure that toxicological evidence 
is properly interpreted and applied during 
criminal proceedings. 

 

 
1751 National Research Council, Strengthening Forensic Science in the United 
States: A Path Forward (2009) 
1752 Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993) 

• Establishment of Independent Forensic 
Regulatory Authorities 

To ensure credibility and transparency in 
forensic investigations, governments should 
establish independent regulatory bodies 
responsible for monitoring forensic laboratories 
and certifying toxicological testing procedures. 
Such regulatory authorities can help maintain 
scientific integrity and prevent manipulation or 
misuse of forensic evidence in criminal 
investigations.1753 

• Implementation of Quality Control 
Mechanisms 

Forensic laboratories should implement strict 
quality assurance and quality control systems 
to maintain the accuracy and reliability of 
toxicological analyses. Regular audits, 
proficiency testing, and accreditation of 
laboratories can help ensure that scientific 
procedures meet internationally recognized 
standards. 

• Development of National Toxicology 
Databases 

The creation of centralized toxicology 
databases would significantly assist 
investigators and forensic experts in identifying 
toxic substances and understanding their 
effects on the human body. Such databases 
could contain information regarding drug 
concentrations, poisoning cases, and 
toxicological reference values that may help 
forensic experts interpret laboratory findings 
more effectively 

• Improvement in Chain of Custody 
Procedures 

Maintaining an accurate and documented 
chain of custody is essential for ensuring the 
authenticity of toxicological evidence. Clear 
documentation regarding the collection, 
transfer, storage, and analysis of samples 
should be maintained to prevent challenges to 

 
1753 National Research Council, Strengthening Forensic Science in the United 
States: A Path Forward (2009). 
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the admissibility of evidence in court.1754 
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