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FORENSIC TOXICOLOGY:- FUNDAMENTAL 

AND ITS ASPECTS 

(KAILASH BHADU, BHANWAR LAL, LAIBA ARSHAD, 2022) 

ABSTRACT :-  

 Forensic toxicology is a multidisciplinary field involving the detection and interpretation of the presence 

of drugs and other potentially toxic compounds in bodily tissues and fluids. These analyses and 

interpretations are conducted in a manner to be defensible in court. Forensic toxicology continues to be a 

dynamic field with evolving technology applications. Tandem mass spectrometry methods, particularly 

liquid chromatography-tandem mass spectrometry (LC-MS/MS), have grown in importance. These 

technologies provide greater sensitivities and flexibility for the detection of larger and more polar 

compounds that are difficult or impossible to analyze with gas chromatographic methods. Continued 

development of immunoassays for a wider range of compounds has kept immunoassays a vital part of the 

analytical armamentarium. Time of flight mass spectrometry (TOF-MS) has also become more important 

in the field. The advent of more, larger peptide-based drugs will present analytical challenges for forensic 

toxicologists. Also the rising field of pharmacogenomics and the concept of the genetic autopsy may alter 

dramatically the interpretation of drug concentrations. As more evidence is gained about the interplay 

between an individual's geno- and phenotypes and their mxetabolic capacity, changes in dosing and in the 

interpretation of what is viewed to be toxic and therapeutic are likely to occur. 
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INTRODUCTION:- 

Forensic toxicology is the use of toxicology and disciplines such as analytical chemistry, pharmacology and 

clinical chemistry to aid medical or legal investigation of death, poisoning, and drug use. The primary 

concern for forensic toxicology is not the legal outcome of the toxicological investigation or the technology 

utilized, but rather the obtainment and interpretation of results. A toxicological analysis can be done to 

various kinds of samples. A forensic toxicologist must consider the context of an investigation, in particular 

any physical symptoms recorded, and any evidence collected at a crime scene that may narrow the search, 

such as pill bottles, powders, trace residue, and any available chemicals. 

Types of forensic toxicology:- 

the field of forensic toxicology involves three main sub-disciplines: 

  1. postmortem forensic toxicology, 

  2. human performance toxicology.  

  3. forensic drug testing. 

        4. Clinical toxicology. 
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1. Postmortem forensic toxicology :- 

 An essential component of many medicolegal autopsies is toxicological analysis, the aim of which 

is to identify the presence of any substance relevant to the death. 

 

2. Human performance toxicology:- 

 Human performance toxicology deals with the effects of alcohol and drugs on human performance 

and behavior, and the medico‐legal consequences of drug and alcohol use. 

 

3.forensic drug testing:-  

 Forensic drug analysis deals with the identification and quantification of illegal drugs. Forensic drug 

tests are generally carried out in two steps: screening and confirmation. 

4. Clinical Toxicology:-  

Clinical toxicology is a subspecialty of toxicology dealing with the bedside management of poisoned 

patients, including definitive toxicological diagnosis, assessment of immediate severity and long-term 

prognosis, and selection of treatments including antidotes. 
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Principle of forensic toxicology:- 

Sixteenth century scientist Paracelsus gave us the adage “the dose makes the poison”. Basically, he 

surmised that a certain amount of every substance, even water and air, can be toxic and those amounts 

can differ somewhat from person to person and substance to substance. Therein lies one of the most basic 

challenges of toxicology: is it 

the quantity of the toxin or the make-up of the person? 

Forensic toxicology applies analytical toxicology to the purposes of the law, and includes the analysis of a 

variety of fluids and tissue samples to determine the absence or presence of drugs and poisons. Once the 

analytical component is complete, the toxicologist has the equally challenging aspects of interpreting the 

findings. 

 

Why and when forensic toxicology used in death investigation? 

 In suspected post-mortem investigations, 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. 

Conversely, toxicology can eliminate the possibility of a drug overdose if concentrations are not capable 

of causing death, given all other factors. This means that toxicology testing can produce a positive result 

even in cases where drug use is not mentioned in the police circumstances. This is not surprising given the 

wide availability of potentially toxic substances, both legal and illegal. In addition, concentrations of 

substances change after death making any interpretation difficult, no matter the concentration. 

A pile of unidentified pills of different sizes and colors. 

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. For example, alcohol and impairing drugs are 

found in about half of all drivers killed in motor vehicle crashes in Australia, nearly one-third (31%) of all 

traffic-related deaths in the United States and in a significant proportion of other accidental deaths. 

Alcohol and/or drugs are also found in a significant number of other deaths reported to the coroner; for 

example, in suicides that include non-drug related intentional deaths. In death cases where natural disease 

is partially to blame, drugs that indicate an underlying disease are often detected, such as drugs that have 

been used to treat a condition or pain. Sometimes these drugs are regarded as contributing to the cause 

of death. Regardless how the individual died, toxicology testing can determine whether levels of toxic 

substances may have contributed to this death. 
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Procedure for sample collection:- 

It is obvious that samples should be collected without delay after death. If autopsy cannot be performed 

within few hours after death, mortuary refrigeration is usually the unique procedure to minimize 

alterations in the concentration due to putrefactive changes. Indeed, even anticipating autopsy 

permission, most jurisdictions restrict any cadaver interventions. If possible, basic procedures such blind 

femoral blood collection through the body surface or urine by catheter or even suprapubic puncture may 

be implemented . In the following sections, sampling procedures for bioanalysis are provided tissue-by-

tissue, together with notes and comments on the value and interpretation of results. Specifically, the 

anatomic place of collection, tubes to be used, storage, advantages and limitations and amounts that 

should be collected are discussed for in vivo and post-mortem samples. 

1. Vivo sample :- In vivo sample are include following types of samples:-  

1. Exhaled hair :- Should be collected for volatile compounds analysis such as ethanol and in carbon 

monoxide poisoning. Several other xenobiotic are being analyzed, possibly future application is 

increasing of this sample.  

2. Oral fluids:- collect 1-2 ml for an appropriate plastic container (this is useful for xenobiotic, namely 

drugs of abuse testing.) 

3. Breast milk :- collect 30 ml for an appropriate plastic container (useful to determine whether an infant 

was exposed to a drugs through a route). 

4. Sweat:- Should be collected at least during one week. (it is useful for workplace drug testing ).  

5. Meconium:- Collect all available (2gm minimum) for a plastic container. And collection should be 

performed within 72h. (only useful for qualitative analysis).  

 Post-mortem sample:- In postmortem sample are include following types of samples:- 

1. Cardiac  blood:- Collect 30ml  

2. Bile:- collect 10ml  

3. Synovial fluids:-  collect 5ml 

4. Bone marrow:- collect 10ml  

5. Adipose tissue :- collect 30gm  

6. Skin:- collect 2-4 cm 

7. Skeletal  muscles:-   collect 30gm  

 

 Note :- All sample should be collected in a plastic container.  
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Mechanism of sample testing in forensic chemistry:-  

  

 

 

 

Conclusion:- Forensic toxicology is similar to other branches of toxicology, but there is a significant amount 

of analytical toxicology involved. Once a value of a drug or poison has been identified and the quantity 

determined in an individual, the forensic toxicologist attempts to interpret the role that substance played 

in the case at hand, whether it is a fatal overdose or impaired driving. Forensic toxicologists will typically 

be employed in the public sector, although there are limited opportunities in private laboratories. Before 

embarking on a career in forensic toxicology, the scientist should have a strong chemistry, biochemistry, 

and toxicology background, and also be an effective oral and written communicator. 

http://www.ijcrt.org/


www.ijcspub.org                                            © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1198 International Journal of Current Science (IJCSPUB) www.ijcspub.org 611 
 

Forensic toxicology testing allows forensic scientists to identify substances and determine a pattern of use. 

... Toxicologists conduct the analysis, issue reports on their findings, and provide court testimony to 

interpret the test results. 
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