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DESCRIPTION
Toxicologists find that mass spectrometry is one of the best
methods for identifying and analysing compounds in forensic
science since it measures the mass-to-charge ratio of ions. It is
hailed as the "gold standard" and the "near universal test" in the
forensic field for isolating and evaluating unidentified chemicals.
As a result, drug analysis is where it is most widely used
(including drug metabolites and drug paraphernalia).

Types of mass spectrometry used in forensic science

The advancements in other areas frequently precede those in
forensic mass spectrometry. Ambient ionization, image mass
spectrometry, isotope ratio mass spectrometry, portable mass
spectrometers, hyphenated chromatography-mass spectrometry
devices, etc. are some examples of techniques employed in
forensic applications. The application of chemo metrics and the
calculation of likelihood ratios for the assessment of the weight
of the evidence are perhaps one particular area in which forensic
science is at the cutting edge. For isotope ratio analyses and
analyses of ignitable-liquid residues, such statistical methods
have been developed the most.

Application of mass spectrometry in forensics

Mass spectrometry is becoming a crucial tool in forensic research
because it can extract information from even the minutest traces
that a suspect may have left behind.

Toxicology   analysis:  A mass spectrometer can be useful in
situations involving toxins or poisons. Using samples of a
subject's tissues or bodily fluids, forensic scientists can identify
the presence of dangerous compounds and their concentration.
This can help establish the time and dose of any poison or drug
eaten as well as provide investigators with crucial information
about how a victim died. Additionally, investigators can find out
if a victim regularly used any drugs or alcohol that would have
led to his or her demise.

Trace  evidence: Analysis of traces of evidence can also be done
using mass spectrometry. Microscopic items like carpet threads,
glass splinters, or paint flakes may be discovered by investigators

at a crime scene. Normally, it can be very challenging to utilise
these compounds as a beginning point to identify a suspect. A
mass spectrometer can, however, identify the unique blend of
colours used in carpet fibres, the composition of the ingredients
used to manufacture any specific glass piece, and the precise
collection of polymers found in each paint sample. This
information can direct police to a certain manufacturer who may
be able to pinpoint the source of a specific sample, aiding in the
identification of suspects and the development of a case.

Arson  investigations: Mass spectrometry can be used to aid in
arson investigations. While burn patterns or residual smells may
allow an arson investigator to pinpoint the use of an accelerant,
a mass spectrometer can dissect any residue and accurately reveal
its molecular composition. This can aid in locating any rare or
unusual substances that might be present. A serial arsonist's
activities may be recognised if a similar mixture is found at
several crime locations.

Explosive  residue:  Explosive residue analysis is a further area
where spectrographic analysis is very helpful. When a bomb
explodes, it might only leave behind a few minuscule shards and
chemical remnants as physical proof. However, each commercial
explosive producer uses a different combination of chemicals,
and a spectrometer can examine this residue to determine the
precise chemical composition of the explosive in question. The
examination may identify the kind of ingredients used and point
investigators in the correct direction for locating the source, even
in situations when a bomber utilised a homemade mixture.

Future of mass spectrometry in forensic science

Scientists will soon be able to detect smaller and smaller
quantities of sample more rapidly and correctly than has ever
been conceivable thanks to the expanding number of mass
spectrometry applications in the field of forensics and the
ongoing discovery of new chemicals. The ability to undertake in-
situ analysis outside of forensics labs, in places where the
applications may be very helpful, such as in airports or at the
scenes of crimes, is now possible thanks to more portable
techniques.
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