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Abstract

Abstract

Within many jurisdictions, including New South Wales (Australia), fired cartridge cases (FCCs)
recovered as part of criminal and coronial investigations are not routinely examined for DNA.
This is because the success of obtaining useful DNA profiles from FCCs in casework is very low,
potentially due to low amounts of DNA transferred onto cartridges during handling actions,
high firing temperatures and/or loss of DNA during extraction. Recent research efforts have
been directed toward finding a method for DNA recovery from FCCs, however, there were few

studies comparing methodologies and assessing any potential loss of DNA.

This project encompassed a holistic review of DNA recovery from FCCs, with the aim to find an
optimised DNA recovery method to improve casework outcomes in NSW and elsewhere. It was
composed of several key components: a review of casework data, comparisons of DNA
recovery methods, investigation of factors such as calibre, firing and metal composition on
DNA recovery, and finally, an assessment of DNA transfer from FCCs during evidence

collection.

A review of historical NSW casework data revealed that the chance of obtaining a useful DNA
profile from unfired and fired cartridges was < 5%, conforming with anecdotal evidence.

Further, it was shown that firing reduced the percentages of useful profile to < 2% and metal
cartridges generated lower percentages of useful profiles than shotgun cartridges, which are

predominantly plastic.

A comparison of DNA recovery methods using cartridges that were spiked with DNA and
others that were handled showed that tape lifting yielded the most DNA and a higher number
of alleles compared to swabbing, soaking, vacuum filtration and direct PCR. Additionally,
calibre was shown to have no influence on DNA recovery whilst fired cartridges and brass

cartridges yielded significantly lower amounts of DNA.

Finally, an investigation of DNA transfer in a mock crime scene scenario showed that very low
amounts of DNA are transferred from unfired and fired cartridges to the gloves handling them

during their retrieval and to the internal side of evidence packaging.

The results of this research suggest tape lifting as a suitable alternative to swabbing. Other

findings include higher yielding firearm and ammunition samples to prioritise for DNA analysis,
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influential variables affecting DNA analysis from cartridges, and measures to minimise DNA-
loss and prevent contamination. Adoption of the suggested improvement opportunities
should significantly improve the yield of useful DNA profiles from unfired and fired cartridges

during forensic investigations of criminal activity.
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