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Abstract
Forensic researchers face substantial hurdles when it comes to retrieving fingerprint evidence from gunshot casings. At crime scenes, both fired 
and unfired casings are commonly found, yet the recovery of fingerprints and the establishment of a connection between the shooter and the 
firearm remain persistently challenging tasks. This difficulty arises from the extreme conditions that projectile casings undergo during firing, as well 
as the methodologies employed for the creation and detection of fingermarks.
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Introduction
A novel methodology has been pioneered to achieve enhanced subtlety 

and precision compared to conventional forensic practices when recovering 
high-resolution images of fingerprints from curved surfaces such as bullet 
casings. Professors affiliated with the Biomedical Forensic Sciences program 
at Boston University School of Medicine (BUSM) have published a paper in 
WIRES Forensic Science, where they delve into test preparation protocols and 
offer insights into typical sample types utilized in legal toxicology cases.

Literature Review
When a bullet is discharged, the casing endures extreme conditions of 

heat, pressure, and abrasive forces within the firearm's barrel. Residues from 
the propellant charge and gunpowder, responsible for propelling the bullet, can 
also accumulate on the casing. The delicate elements crucial for fingermark 
development, such as water, amino acids, and low-molecular-weight organic 
compounds like lipids, often suffer expulsion, dispersion, or degradation 
due to these cumulative effects, potentially leading to smudging or blurring 
of the fingerprint. These factors pose challenges for conventional fingermark 
recovery techniques like fluorescent staining and cyanoacrylate fuming.

Discussion
Advancements in instrumentation have paralleled improvements in 

sample preparation tools. Innovative techniques, such as solid-phase and 
more recently, supported liquid extraction, allow for the retention of unwanted 
organic components on common substrates like silica or diatomaceous earth. 
These extraction methods yield purified concentrates containing the targeted 
substances and enhance laboratory efficiency, particularly in the analysis of 
cases involving multiple drugs [1-6].

Conclusion
ToF-SIMS-generated images have revealed intricate details, including 

grating edges and sweat pores, even in cases where fingermarks were not 
readily apparent using conventional methods like cyanoacrylate and Basic 
Yellow 40 dye. Over a seven-month testing period, researchers monitored 
the evolution of fingermarks left on the surface of the Webley MkII pistol. 
Moreover, the ToF-SIMS technique demonstrated durability, as multiple tests 
conducted under ultra-high vacuum (UHV) conditions showed no signs of 
image degradation over time.
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