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Introduction

A It is difficult for most examiners
to keep up with articles published
In so many different journals.

A This lecture provides an brief - | yourma
overview of a selection of articles Forensic NP canatian saiely

Identification g of forensic science
A la société canadienne

published since 2013.

des sciences judiciaires

A Please refer to the cited articles |
for more detailed information. N Tl
Conclusions expressed in this - ohade e g
presentation are those of the
manuscript authors.
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Lumicyano™: A new fluorescent cyanoacrylate for a one-step
luminescent latent fingermark development

ok

Cosimo Prete™*, Laurent Galmiche", Fifonsi-Gwladys Quenum-Possy-Berry
Clémence Allain®"™, Nicolas Thiburce ¢, Thomas Colard

Villeneuve d'Ascq, Fra

ARTICLE INFO ABSTRACT
Latent fingermarks developed by cyanoacrylate fuming often lack contrast; therefore further
enhancement is required, such as dye staining, This second step is part of the conventional detection
sequences performed by forensics practitioners. Dye-staining or powder dusting aims at improving
contrast and at increasing the legibility of details, yet their use may at times be limited. Indeed powder
dusting may not be effective due to unexpected adherence to the background, and poor affiity to the
= cyanoacrylate. In the same way staining processes can dye a whole semi-porous surface or may wash the

v
. —
r W S O C re a e a st To avoid that second step, a new luminescent cyanoacrylate (Lumicyano™) which allows one-step
Riiee development without changing the fuming chamber settings (80% humidity rate, 120°C fuming
temperature) was developed and assessed. This study aimed at comparing Lumicyano™ to a
f I I conventional two-step process. A detailed sensitivity study was conducted on glass slides, as well as the
f ' thod that b di
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Lumicyano processing of various non-porous and semi-porous substrates, usually considered as problematic for a
dye staining step.

The results indicate that Lumicyano™ detects fingermarks with equal or better sensitivity and r
details than currently used cyanoacrylate. Secondly in luminescent mode, good ridges clarity and
excellent contrast are observed, even if Lumicyano™ is sometimes less bright than the two-step process.
Furthermore, conventional enhancement can still be carried out if needed. As a conclusion, Lumicyana™
makes it possible to avoid an enhancement step which can be detrimental to further examinations,
particularly on rough or semi-porous surfaces.

© 2013 Published by Elsevier Ireland Ltd.

1. Introduction 120 °C [4). Although the chemical process is still under debate and

not well understood [5-8], the anionic polymerization of

existing fuming chambers without any
modifications (i.e., 120 C; 80% RH)
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Among the lot of fingermark development techniques reported
in the literature (for a review see Ref. [1] and references therein),
cyanoacrylate fuming is an extremely simple and efficient method
described for the first time in the late 1970s, in Japan and slightly
later in UK and Canada [2,3]. Items with potential latent marks are
placed in a tightly closed fumigation chamber under 80% humidity
atmosphere and the cyanoacrylate evaporates upon heating at

7402454,
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cyanoacrylate takes place, in this condition, probably initiated
by a variety of compounds contained in the residue constituting
the mark, such as amino acids, fatty acids and proteins. Thus, latent
marks are efficiently detected on non-porous and semi-porous
substrates as a sticky white material that forms along the papillary
ridges.

However, the main limitation of this technique arises from the
white colour taken by the detected fingermarks, which often lacks
contrast with the light coloured substrates. Several post-treat-
ments have been proposed to overcome this issue. They consist in
dusting the fingermark with coloured or fluorescent dye powders
9). or staining the CA-developed marks with a fluorescent dye
solution such as Ardrox [10], Basic Yellow 40, or Rhodamine 6G
[11]. However, these post-treatments are time-consuming and




Results

ALumi cyanoE was found to develop |
sensitivity and ridge details.

A The intensity of the fluorescence can be less than that achieved
with the two-step process.

A Absorption maxima at 326 nm and 511 nm; emission at 562 nm.

A Fluorescence fading can occur rapidly on some substrates after 24-
48 hours.

ALumi cyanoE c an -poeousswfacds wahiout s e mi
staining entire background.
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Introduction

A Farrugia KJ, Deacon P, Fraser J.
Evaluation of Lumic
Cyanoacrylate Fuming Process for the
Development of Latent Fingermarks on
Plastic Carrier Bags by Means of a
Psuedo Operational Comparative Trial. . e
Sci Justice 2014;54:126-132.
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Evaluation of Lumicyano™ cyanoacrylate fuming process for the @M
development of latent fingermarks on plastic carrier bags
by means of a pseudo operational comparative trial

Kevin J. Farrugia **, Paul Deacon ®, Joanna Fraser *
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workand the tems were treated as found without any additionalfingermark deposition. The bags were spitnto
three and atertreatment with the three techniques a comparable number of fingermarks were detected by each
technique (average of 300 fingermarks). The items treated with Lumicyano™ were sequentially processed with
BY40 and an additional 43 new fingermarks were detected. Lumicyano™ appears to be a suitable technique for
the development of ingermarks on plastc carrier bags and it can help save lab space and time as it does not

Keywords

B
Florescent require dyeing or drying procedures. Furthermore, contrary to other ane-step cyanoacrylate produs, existing
Fingermarks cyanoacrylate cabinets do not require any modification for the treatment of articles with Lumicyano™. To date,
there is little peer reviewed articles in the literature on trials related to Lumicyano™ and this study aims to

contribute to il this gap.
02013 Forensic Science Society. Published by Elevier Ireland Ltd. Al ights reserved.

fuming products such as fuming orange and CN yellow also require

The UK Home Office Centre for Applied Science and Technology

higher temperatures for fuming evidence compared to the standard

A The goal of this study was to evaluate . meesmemsse

Lumi cyano

carrier bags.
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(CAST) currently recommends either the use of cyanoacrylate followed
with basic yellow 40 (BY40) dyeing or iron-based powder suspension as
the primary method for the enhancement of latent fingermarks on
plastic packaging material 1.2 This study [2] aso found that the effec-
tiveness of vacuum metal deposition (VMD) on this substrate has
diminished relative to that of cyanoacrylate fuming followed by BY40;
however, the use of VMD may detect additional marks when used in
sequence after cyanoacrylate/BY40.

A new product on the forensic market, Lumicyano™, combines the
cyanoacrylate fuming and the dyeing procedure into a one-step process
offering the potential to save time and effort in the detection of atent
fingermarks (3], There are other products currently on the market
that offer a one-step fluarescent cyanoacrylate fuming process such as
PolyCyano by Foster and Freeman Ltd. An evaluation study of this prod-
uct by Hahn and Ramotowski [4] revealed that this product is compara-
ble to the conventional two-step fuming and staining method. This
method: however, requires a modification of existing cabinets since
PolyCyano is a solid powder and requires heating temperatures of up
to 230 °C. The use of such high temperatures for cyanoacrylates may

"+ Comresponding author, Tel: + 44 1382 308689,
£-moil address: kevin rmugia@abertay ac.uk (KJ. Farn

120 °C[6).

Arecent study | 7] concluded that Lumicyano™ offers equal or better
sensitivity for the detection of fingermarks when compared to tradition-
al cyanoacrylate processes, This pseudo operational trial in this study
aims to compare cyanoacrylate/BY40, Lumicyano™ and iron-based
powder suspension to investigate the suitability and effectiveness of
each technique for the visualisation of fingermarks on plastic carrier
bags. CAST (8] defines pseudo operational trials as a trial to “establish
whether the results obtained in laboratory trials are replicated on
articles/surfaces typical of those that may be submitted to a fingerprint
laboratory, or to distinguish between closely equivalent formulations
that cannot be separated in laboratory trials.” Plastic carrier bags were
selected as the test substrate in the trial as they cover most plastic
packaging material types handled by the general public on a daily
basis (1] as well as a direct comparison to previous studies [2].

2. Materials and methods
2.1, Sample preparation

A request for plastic carrer bags was issued to work colleagues to
obtain different types of bags with varying ages and fingermark donors.

1355-0306/S - see front matter © 2013 Forensic Sclence Socety. Published by Elsevier Ireland Lid. Al ights reserved.
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Results

A Cyanoacrylate fuming/BY40 developed 305 latent prints;
Lumi cyanoE developed 296 | atent p
developed 297 latent prints.

AHowever, using BY40 after Lumicya
prints not devel oped previously w

ALumi cyanoE does have fl ammabl e so
DNA analysis.

ALumi cyanoE fluorescence was found
hours under daylight conditions T after 1 week fluorescence could no
longer be detected. If stored in the dark i fluorescence could be
detected up to 6 months.
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Introduction

A Nunn S. Touch DNA Collection Versus Firearm
Fingerprinting: Comparing Evidence
Production and Identification Outcomes. J
Forensic Sci 2013;58(3): 601-608.

A The goal of this work was to compare the
results of swabbing firearms for touch DNA
(using TriggerPro) versus processing the items
for fingerprints for providing a positive
identification.

A Data obtained from the Indiana Metropolitan
Police Agency East District/Indiana-Marion
County Forensic Services Agency.
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Touch DNA Collection Versus Firearm
Fingerprinting: Comparing Evidence
Production and Identification Outcomes

BSTRACT: A project by a metropolitan poli

oeacus. To ssveat ouicomes, esults of wch DNA. swabbing of firarne were compared to ingerpe
as the baseline against which to compare touch DNA. But ik is known sbout ways to measure
touch DNA productivity urmp.md to hnicr;\nmlmz To examine diffe .
sures were used: quanity of probative or iny ve evidence produced
an Indianapolis, IN police district, touch DNA produced a larger volume of
two methods were equal. Because touch DNA was deployed by police patrol

at ngerpining. a5 the older

of forensic approaches used by police.

2009 had police use touch DNA kit to collect cel sampls from seized

rearm evidence. The rationale was

erpining, bet Weatifcation outoomes for the
ers, there are implications for firearm forensics and the choice

KEYWORDS: forensic science, touch DNA, fircarms, fingerprinting, evidence collection, police forensics

Touch DNA technology is an evidence gathering approach that
attempts to collect and produce viable DNA samples from small
quantities of skin cells deposited after an individual has touched
objects or places (1,2). Its use expanded in recent years, alongside
growth of forensic DNA profiling (3.4). Touch DNA was first
used in the United Kingdom around 1999 (5) and 2003 in the
United States (6) and has had some success in both countries as a
method of identifying suspects in burglaries and vehicle thefts
(5,7-9). This success has created pressure on police and forensic
agencies 1o use touch DNA methods for more spe fenses
such as firearm crimes or other volume offenses (7,10-12), and
touch DNA approaches have diffused widely (13). Touch DNA
evidence collection kits are now deployed by a variety of operat-
ing police units (g, patrols, viokent ‘crime. units, gun scizure
units, auto theft, evidence collection officers, and detectives).

It is not surprising that the use of touch DNA has expanded,
for several reasons. DNA analysis “has set the bar higher for
other forensic science methodologies, because it has provided a
tool with a higher degree of reliability and relevance than any
other forensic technique” (14, p. 41) and has a demonstrate
capacity to connect persons to evidence items and crime scenes.
Considered from the perspective of technique, the collection of
touch DNA samples is comparatively easy, involving the use of

'School of Public and Environmental Affair strA\_ Center for Criminal
Justice Res
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moist sterile cotton applicators, applied along spe surfaces
(e.g.. windowsills, firearm magazines, and steering wheels), and
stored into evidence containers. Touch DNA samples can be
collected by persons with otherwise little background in DNA
collection. Collecting touch DNA samples does not necessarily
require a fully trained evidence technician or crime scene spe-
cialist, and as shown here, rank and file police patrol officers
have been asked to perform touch DNA evidence collection.
Finally, police administrators can correctly characterize touch
DNA evides kits as tangible initiatives directed focused
targets such as burglaries or firearm recoveries (15),

But it is surprising that the widespread adoption of touch
DNA techniques has occurred without much analysis and debate
about its comparative effectiveness as an evidence gathering
technique. Analysts have identified problems in touch DNA
approaches linked to transference, contamination, and low copy
number DNA samples (1,16-18). In touch DNA deployment,
there is sometimes a marked change from the group traditionally
tasked to collect DNA samples—reliance on evidence techni-
cians or crime scene specialists has gradually given wa
patrol officers—which might increase the probability of transfer,
contamination, or chain of evidence questions. As well, touch
DNA approaches to firearm crime are in the earliest stages and

e received few systematic cvaluations. In addition to a lack
of evaluation of the touch DNA method, there is an absence of
studies comparing touch D! proaches to other forensic
methods (13). Further, DNA profiling in the criminal justi
tem is a comparatively expensive forensic toc
testing backlogs are common in public forensic agencies.
Assuming expanded use of touch DNA will add to these back-
logs, it would be useful to know more about the comparative
effectiveness of touch DNA approaches. Add to that the standard
principle that new or retooled forensic technologies should be




Results’ Fingerprint Examinations

A Project examined results from 705 cases between July 1, 2007 and
June 30, 2008 in which there were 147 fingerprint related requests
during that time period.

A 21 of the 147 cases produced viable prints for examination and 4
(2.7% of the original 147) produced identifiable prints and an
additional 7 (4.8%) produced prints of investigative value for a total
of 7.5% of cases providing prints of probative value.

A In the cases in which a fingerprint processing request was made, a
total of 503 items resulted in prints on 23 items (4.6%).

A Bullet/cartridge cases produced a success rate of <1%,
holsters/ammunition cases 25%, long guns and magazines 13.6%
and 10%, and pistols/revolvers 4-5%.
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Results’ TriggerPro Cases

A Results from 831 firearms cases between July 14, 2008 and August
31, 2009 indicated that there were complete TriggerPro data on 160
cases during that time period.

A 42% of cases resulted in mixtures, 36% produced partial profiles from
one source, 5% produced a complete profile of a single individual,
and 35% failed to yield enough DNA for further processing.

A Overall, touch DNA gun swab methods generate a more sizable
guantity of potentially usable forensic evidence but this does not
translate into more identifications (2.5% for gun swabs cases versus
2.7% In fingerprint cases).

A As a proportion of evidence items identifications were made on 3% of
fingerprinted evidence and 5.2% of TriggerPro evidence.
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Summary

A Overall, touch DNA gun swab methods generate a more sizable
guantity of potentially usable forensic evidence but this does not
translate into more identifications (2.5% for gun swabs cases versus
2.7% In fingerprint cases).

A As a proportion of evidence items, identifications were made on 3%
of fingerprinted evidence and 5.2% of TriggerPro evidence.

A Overall, there was no statistically significant difference in recovery
rates.

A In 2009, the IMCFSA turnaround time for latent print processing was
43.2 days compared to 72 days for DNA processing.
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Introduction

A Bright NJ, et al. Chemical Changes
Exhibited by Latent Fingerprints After
Exposure to Vacuum Conditions.
Forensic Sci Int 2013;230:81-86.

A The goal of this project was to
examine changes in mass, lipid
composition and water, and fatty
acids and their esters after exposure
to vacuum conditions to those aged
under ambient conditions.

U.S. Department of
Homeland Security

United States
Secret Service

Robert Ramotowski

Forensic Science International 230 (2013) 81-86
Contents lists available at SciVerse ScienceDirect
Forensic Science International

journal homepage: www.elsevier.com/locate/forsciint

Chemical changes exhibited by latent fingerprints after exposure to @C,mm
vacuum conditions™

Nicholas J. Bright

Roger P. Webb

“Surrey lon Beam Centre,

Terry R. Willson", Daniel J. Driscoll®, Subrayal M. Reddy®,
2, Stephen. Bleay <, Neil 1. Ward®, Karen J. Kirkby %, Melanie J. Bailey **

University of Surrey, Guildford, Surrey, GU2 7XH, UK

®Chemical Sciences, University of Surtey, Guildford, Surrey, GU2 7XH, UK

ARTICLE INFO

~ :
Received 1 October 2012

Received in revised form 20 March 2013

Accepted 26 March 2013
A

lable online 23 April 2013

Keywords:
Fingerprint
SIMS
MALDI

Vacuum metal deposition

Ageing
Secondary fon mass spec

<Home Office Centre for Appied Science and Technology, St Albans, Hertfordshire, AL4 9HQ, UK

ABSTRACT

The effect of vacuum exposure on latent fingerprint chemistry has been evaluated. Fingerprints were
analysed using a quartz crystal microbalance to measure changes in mass, gas chromatography mass
spectrometry to measure changes in lipid composition and attenuated total reflection Fourier transform
infrared spectroscopy (ATR-FTIR) to determine changes in the content of water, fatty acids and their
esters after exposure to vacuum. The results are compared with samples aged under ambient conditions.
It was found that fingerprints lose around 26% of their mass when exposed to vacuum conditions,
equivalent to around 5 weeks ageing under ambient conditions. Further exposure to vacuum causes a
significant reduction in the lipid composition of a fingerprint, in particular with the loss of tetradecanoic
and pentadecanoic acid, that was not observed in ambient aged samples. There are therefore
implications for sequence in which fingerprint development procedures (for example vacuum metal
deposition) are carried out, as well as the use of vacuum based methods such as secondary ion mass
trometry spectrometry (SIMS) and matrix-assisted laser desorption ionisation (MALDI) in the study of fingerprint

chemistry.

13 Published by Elsevier Ireland Ltd.

B —fl A

1. Introduction

Since the 1960s, low pressure systems (vacuum chambers) have
been used to assist in fingerprint detection and analysis, for
example in vacuum metal deposition which is used by police
institutions worldwide [1]. Recently, there has been considerable
interest in using chemical imaging techniques to investigate
fingerprint chemistry. Recent studies have shown that chemical
imaging can be used to enhance the visualisation of fingermarks
[2-4] and to detect exogenous compounds [5-7], which may be
used to link an individual to a particular substance. Additionally,
chemical imaging techniques have been used to probe endogenous
compounds in latent fingermarks, with the aim of determining
intelligence information about the donor, to investigate finger-
mark ageing as well as to assist in the optimisation of fingerprint
reagents [5,8,9]. Chemical imaging has also been used to determine
the deposition sequence of fingerprints and inks on documents
[8-10]. Two chemical imaging techniques that have shown promise

This paper is part of the special issue entitied: 6th European Academy of
EAFS 2012),

Forensic Science Conference ( Guest-edited by Didier Meuwly.
* Corresponding author. Tel: +44 01483 682593; fax: +44 01483 686091
E-mail address: m.bailey®@surrey.ac.uk (M. Bailey
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for these applications are secondary ion mass spectrometry (SIMS)
and matrix assisted laser desorption ionisation (MALDI) [5,7,11,12].
Whilst ambient pressure analogues of these techniques exist, the
methodology used in prior studies requires the fingerprint to be
placed inavacuum chamber during analysis. It is well known within
the vacuum technology community that fingerprints outgas when
subjected to low pressures and therefore affect the ability of the
vacuum chamber to reach the target pressure [13,14]. It therefore
follows that vacuum pressure could affect the chemistry of a latent
fingerprint. If this is the case, there are implications for the sequence
in which these techniques should be applied in future casework,
because changes in fingerprint chemistry may affect the efficacy
of subsequent development reagents or chemical analysis of
fingermarks.

In this work, we investigate the chemistry of fingerprints before
and after exposure to low pressure systems using a range of
analytical techniques. The effect of vacuum exposure is compared
with the effect of ambient ageing on fingerprint chemistry.

2. Materials and methods
2.1, Fingerprint preparation

Donors washed their forehead with so0ap and warm water, and then dried their
forehead with paper towels. After 30 min the donor washed their hands to remove
exogenous compounds, dried them with paper towels and then put their hands in

11



Results

A Fingerprints exposed to vacuum conditions (2 x 10-5 torr for 1 hour)
lost approximately 26% of their mass (equivalent to 5 weeks of aging
under ambient conditions).

A GCMS data indicated that their was a significant loss of lipids, in
particular tetradecanoic and pentadecanoic acids as well as several
fatty acids and sgalene.

A FTIR data indicates loss of water (-OH band), sebaceous material (C-
H bands) and saturated esters (C=0 stretch).

A Implications for vacuum based chemical imaging methods and VMD
and their effect on repeatability and on subsequent latent print
development.

U.S. Department of
N Homeland Security

United States
Secret Service

Robert Ramotowski August 2014 12



Introduction

A Luo Y-P, Zhao Y-B, Liu S. Evaluation of
DFO/PVP and its Application to Latent
Fingermarks Development on Thermal
Paper. Forensic Sci Int 2013;229:75-79.

A The goal of this work was to modify the
traditional DFO formulation to make it
less likely to cause blackening of thermal
papers.

A Based on work published in 2010 by
Schwarz, et al. on a polyvinyl
pyrrolidine/ninhydrin reagent.
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