1 for analysis

Background:

Due to the mass difference between isotopes of the same element, the
ratio of those isotopes will vary in a2 sample. Variation in isofopic
signatures occurs as a result of physical and kinetic effects

The ratio of 'heavy’ Isotope to the dominant 'light' isotope of an element
Is used as a point for comparisan with an international standard reference
material. Results are given in d notation, which provides a direct
comparison between sample and reference values.

Greater confidence about the arigins of a material can be achieved by
measuring the Isotopic signatures of more than one element to produce
multi-dimensional results.
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IRMS for Identification:

Carbon, nitrogen, hydrogen and oxygen isotopes are all present in the
human body along with other trace elements such as strontium and lead
[1]. The isctopic ratios of these elements vary depending on the region in
which a person lives due o the natural global variation of 1sotopic ratios
(Figure 1). Diet and geography affect the isotopic signatures in body tissue
such as fingernails, hair, bone and teeth, providing useful data in forensic
fields for the determination of geographic origin. For example the diet of a
person in America is different to that of a person in Northern Europe, and
therefora we would expect samples from these two individuals to have
distinguishing delta values for the ratios of 'organic’ elements {Figure 2).
Isotopic signatures in hair may be representative of changes to environment
or diet occurring in a timeframe of months, whereas isotopic signatures in
bones may be representative of environment and diet years previously
depending on the bone selected. Teeth provide information relating to a
person's situation throughout adolescence and can therefore retain
geographic information for over half a century depending on the age of the
donor.

In a recent murder case, IRMS was employed to assist detectives with the
identification of the victim's origin, After DNA analysis failed to match a
potential reiative of the victim, the question of whether the victim originated
from Northern Ireland became a key focus in the investigation. Police and
scientists used the data comparing bone and hair samples to rule out the
possibility that the victim originated from Northern Ireland and further
determined the approximate origin of the body as a location in Eastern
Europe. Further to this a potential timeline was ascertained from
comparisons of water at the suspected origin (location X), water in Northern
Ireland and waler in the victims hair, suggesting that the victim had arrived
in Northern Ireland approximately 10-20 days before their death (Figure 3),

12]

IRMS was also employed in the case of 'Adam’, the torso found in the
Thames River in London. Samples of Adam's bones were used to determine
ratios of strontium isotopes. The signature indicated rocks older than
2,500m years and narrowed the search area to West African regions
including large areas of Nigeria. Adam's origin was determined to be within
a corridor of Nigeria stretching 100miles by 50 miles, [3] (4]
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FIRMS Netwark:

The Forensic Isotope Ratio Mass Spectrometry network was established in
2002, uniting researchers, end users, instrument manufacturers, police
and legal represantatives in the task of developing this powerful
technigue and raising awareness in the scientific community. The
network has three working groups in the fields of explosives, drugs, and
general forensics. Members are kept up to date with international
progress through the network website and newsletter,

The 'FIRMS 2005" workshop and conference Is scheduled for March
2005 and aims to encompass practical experience, research and forensic
applications of IRMS instrumentation.

The website address is:
http:fwww.forensic-isotopes.rdg.ac.uk/

The network co-ordinator can be contacted at:
Firms@dstl.gov.uk




