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Toxicology
• Toxicology is the study of the adverse effects of
chemicals on living organisms.
• Forensic toxicology takes it a step further,
including a number of related disciplines to
assist in the detection and interpretation of
drugs and poisons in
– medico-legal death investigations
– human performance issues; e.g., driving under the
influence, compliance and other related matters
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Objectives of Forensic Toxicology
• Establish if toxicants are present and capable
of contributing to death.
• Establish if toxicants are present and capable
of causing behavioral changes.
• Establish if substances are present and
whether or not they represent legitimate use
or exposure, such as prescribed medications
or workplace exposures.

• Forensic toxicology can also be used to
determine drugs and dosing for hospital
patients.
– for example in therapeutic drug monitoring and
emergency clinical toxicology;

• Identify crimes where toxicants are used to
poison or sedate;
• Resolve cases of driving under the influence
• Establish whether drugs have been used to
improve human performance, as in sport
“doping”.
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Why and when is forensic toxicology used
in death investigations?
• In post-mortem investigations, suspected drug
overdoses are clear situations where toxicology
is required to establish if an excessive intake of
the drug occurred and, if so, whether this
contributed to death.
• In many cases, poisons may be detected by the
toxicology laboratory but are not necessarily a
cause of death, rather their presence may be
relevant in the circumstances of death.

How and Where the
Analysis is Performed
• Forensic toxicologists employ a large number of
analytical techniques to determine the drugs or
poisons relevant to a case investigation.
• The capacity of a laboratory to conduct routine
toxicological analysis will vary dependent upon
equipment, technical capability and analyst
experience.
• When needed, there are specialty toxicology
labs that can test for virtually any potential toxin
or metabolite in almost every kind of postmortem sample.
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Immunoassays
Most commonly used drug screening tests involve immunoassay
techniques.
• Immunoassays are laboratory tests that use antibodies to detect a
reaction with specific substances.
• Immunoassay screening tests are designed to detect whether a
sample is positive or negative for the targeted drug.
• Four interpretations of a screening drug test are possible:
•

– a true-positive result occurs when the test correctly detects
presence of a drug
– a false-positive result is one where the test incorrectly detects
presence of a drug where no drug is present
– a true-negative result occurs when the test correctly conﬁrms
absence of a drug
– a false-negative result is one where the test fails to detect
presence of a drug when it is present
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• For those samples that give positive screening results,
confirmation tests should be performed, preferably using
mass spectrometry (MS) detection.
• Specific immunoassay tests are available for many drug
classes including all the drugs of abuse as well as a range
of novel compounds such as buprenorphine, “Bath Salts”
and “Spice” and other new synthetic drugs.
• Chromatographic techniques - Chromatographic detection
is an analytical procedure used for separation of
compounds/drugs and is frequently based on either high
performance liquid chromatography (HPLC) or gas
chromatography (GC) coupled with MS.
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• This is the definitive technique used in
toxicology to establish proof of structure of
unknown substances.
• With the extensive development of
commercial MS technology at an affordable
cost, GC/MS and HPLC-MS (commonly known
as LC/MS) have become increasingly popular
tools in the modern toxicology laboratory.

5

28-02-2021

What are the things tested ?
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