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Introduction

 It is difficult for most examiners 

to keep up with articles published 

in so many different journals.

 This lecture provides a brief 

overview of a selection of articles 

published since 2013.

 Please refer to the cited articles 

for more detailed information.  

Conclusions expressed in this 

presentation are those of the 

manuscript authors.
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Introduction

 Prete C, et al.  Lumicyano™: A New 

Fluorescent Cyanoacrylate for a One-

step Luminescent Latent Fingermark 

Development.  Forensic Sci Int 

2013;233:104-112.

 The goal of this work was to create a 

one-step fluorescent cyanoacrylate 

fuming method that can be used in 

existing fuming chambers without any 

modifications (i.e., 120C; 80% RH)
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Results
 Lumicyano™ was found to develop latent prints with equal or better 

sensitivity and ridge details.

 The intensity of the fluorescence can be less than that achieved 

with the two-step process.

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

 Fluorescence fading can occur rapidly on some substrates after 24-

48 hours.

 Lumicyano™  can be used on semi-porous surfaces without 

staining entire background.
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Introduction

 Farrugia KJ, Deacon P, Fraser J. 

Evaluation of Lumicyano™ 

Cyanoacrylate Fuming Process for the 

Development of Latent Fingermarks on 

Plastic Carrier Bags by Means of a 

Psuedo Operational Comparative Trial. 

Sci Justice 2014;54:126-132.

 The goal of this study was to evaluate 

Lumicyano ™ and compare it to the two 

step process of cyanoacrylate fuming 

and BY40 dye stain and an iron-based 

powder suspension using 100 plastic 

carrier bags.
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Results

 Cyanoacrylate fuming/BY40 developed 305 latent prints; 

Lumicyano™ developed 296 latent prints; and powder suspensions 

developed 297 latent prints.

 However, using BY40 after Lumicyano™ developed 43 additional 

prints not developed previously with Lumicyano™.

 Lumicyano™ does have flammable solvents that could interfere with 

DNA analysis.

 Lumicyano™ fluorescence was found to fade significantly within 24 

hours under daylight conditions – after 1 week fluorescence could no 

longer be detected.  If stored in the dark – fluorescence could be 

detected up to 6 months.
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Introduction

 Nunn S. Touch DNA Collection Versus Firearm 

Fingerprinting: Comparing Evidence 

Production and Identification Outcomes. J 

Forensic Sci 2013;58(3): 601-608.

 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.

 Data obtained from the Indiana Metropolitan 

Police Agency East District/Indiana-Marion 

County Forensic Services Agency.
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Results – Fingerprint Examinations

 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.

 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.  

 In the cases in which a fingerprint processing request was made, a 

total of 503 items resulted in prints on 23 items (4.6%).

 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

 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.

 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.

 Overall, touch DNA gun swab methods generate a more sizable 

quantity 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).

 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

 Overall, touch DNA gun swab methods generate a more sizable 

quantity 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).

 As a proportion of evidence items, identifications were made on 3% 

of fingerprinted evidence and 5.2% of TriggerPro evidence.

 Overall, there was no statistically significant difference in recovery 

rates.

 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

 Bright NJ, et al. Chemical Changes 

Exhibited by Latent Fingerprints After 

Exposure to Vacuum Conditions. 

Forensic Sci Int 2013;230:81-86.

 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. 
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Results

 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).

 GCMS data indicated that their was a significant loss of lipids, in 

particular tetradecanoic and pentadecanoic acids as well as several 

fatty acids and sqalene.

 FTIR data indicates loss of water (-OH band), sebaceous material (C-

H bands) and saturated esters (C=O stretch).

 Implications for vacuum based chemical imaging methods and VMD 

and their effect on repeatability and on subsequent latent print 

development.



Robert Ramotowski August 2014

U.S. Department of 

Homeland Security

United States

Secret Service

13

Introduction

 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.

 The goal of this work was to modify the 

traditional DFO formulation to make it 

less likely to cause blackening of thermal 

papers.

 Based on work published in 2010 by 

Schwarz, et al. on a polyvinyl 

pyrrolidine/ninhydrin reagent.
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Results

 PVP is a non-ionic polymer with lower volatility than pyrrolidines 

previously reported in the “G3” solution.

 The DFO/PVP reagent consistently outperformed the conventional 

DFO reagent on 4 different types of thermal papers aged up to 15 

days.
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Introduction

 King S, Benson S, Kelly T, Lennard C. 

Determining the Effects of Routine 

Fingermark Detection Techniques on 

the Subsequent Recovery and 

Analysis of Explosive Residues on 

Various Substrates. Forensic Sci Int 

2013;233:257-264.

 The goal of this project was to 

determine what impact chemical 

treatments have on recovery of 

explosive residues from latent prints.
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Results

 Substrates included glass, aluminum foil, clear polyethylene, and 

paper.  Explosives included TNT (15 µg), PETN (15 µg), RDX (15 µg), 

potassium chlorate (30 µg), and ammonium nitrate (60 µg).

 Porous treatments included IND-Zn, ninhydrin, PD, and the sequences 

IND-Zn + ninhydrin and IND-Zn + ninhydrin + PD.

 Non-porous treatments included black magnetic powder, CA fuming, 

and CA fuming + rhodamine 6G staining.

 For black magnetic powder, a minimal effect on explosives was noted.

 CA fuming had a minimal impact on glass, but some losses were 

noted on plastic and aluminum foil (trapped by polymer).
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Results

 Chlorates and nitrates did not survive the water-based R6G process.  

The use of non-aqueous R6G and skipping the water rinse is advised.

 For paper, some losses were noted for ninhydrin and IND-Zn 

(especially for nitrate and organic explosives).  The use of a fine spray 

and ambient development conditions is advised.

 For PD (nitrate and chlorate were assumed to not survive and were 

not tested), only PETN could be detected (but at 40% of its 

pretreatment level).  TNT and RDX were not detected.

 Sequential treatments magnify potential losses.
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Introduction

 Braasch K, et al. Nile Red: Alternative 

to Physical Developer for the 

Detection of Latent Fingermarks on 

Wet Porous Surfaces. Forensic Sci Int 

2013;230:74-80.

 The goal of this project was to 

determine whether or not lipid stains 

like Nile Red can replace PD. 
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Results
 Nile Red was initially investigated by George Saunders in 1990s.

 Modified Nile red reagent (increased methanol concentration and 

alkaline pH) performed better than unmodified one.

 Nile red did better on calendared papers while PD did well on all 

paper types (except black cardboard – neither method did well).

 Although it could be found to develop a print aged 5 years, Nile red 

worked better on prints less than 1 month old.

 Additional fluorescent detail could be developed when Nile red was 

used after PD (compared to using Nile red before PD).

 In a direct comparison, PD generally outperformed Nile red except 

when fresh, sebaceous prints were used.
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Introduction

 Praska N, Langenburg G. Reactions 

of Latent Prints Exposed to Blood. 

Forensic Sci Int 2013;224:51-58.

 The goal of this project was to 

determine whether a latent print 

exposed to blood and later treated 

with amido black or LCV could 

appear or be interpreted as a 

genuine blood print.

 Was the print deposited under 

legitimate circumstances prior to 

exposure to blood at a later time?
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Results

 Latent prints do not react with amido black or LCV.

 A mixture of latent print residue and diluted blood caused the residue 

to exhibit a red color on an inconsistent basis (a “faux blood mark”).

 A negative blood mark is an invisible mark seen when a latent mark 

is exposed to blood (a void or halo forms around the latent 

fingermark).

 The “faux blood marks” occurred more frequently as residue aged.

 Following treatment with blood reagents, it became difficult to 

determine whether the print was a genuine blood print or a latent 

print exposed to dilute blood.  



Robert Ramotowski August 2014

U.S. Department of 

Homeland Security

United States

Secret Service

22

Introduction

 Bancirova M. Black and Green tea –

Luminol False-negative Bloodstains 

Detection. Sci Justice 2012;52:102-

105.

 Three basic types of catalysts for the 

hydrogen peroxide decomposition 

reaction are known: enzymes (e.g., 

horse radish peroxidase), metal ions 

(e.g., Fe, Cu, Co), and HClO.

 Can common materials lead to false 

negative reactions?
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Results
 Food containing antioxidants can mask the luminol reaction.

 Emission intensity and duration can be used to distinguish false 

positives from true blood reactions.

 Antioxidants present in many beverages (e.g., tea, coffee, wine, beer) 

can effect the strength of the chemiluminescent reaction.

 Black and green teas (green tea in particular) were found to decrease 

the intensity of chemiluminescent reactions produced with the 

Grosky, Weber, and Bluestar® formulations, especially within the first 

minute.  

 The detection ability of Bluestar® was found to be the least effected 

by the presence of green and black teas.
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Introduction

 Ferguson S, Nicholson L, Farrugia 

K, Bremner D, Gentles D. A 

Preliminary Investigation into the 

Acquisition of Fingerprints on Food. 

Sci Justice 2013;53:67-72.

 The goal of this project was to 

determine how successful the use of 

several detection methods were in 

developing latent prints on a variety 

of foodstuffs at different time 

intervals.
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Results

 Processing techniques included: black magnetic powder, superglue 

fuming, ninhydrin, SPR, Wetwop™, iron oxide black powder 

suspension, titanium dioxide white powder suspension.

 Foodstuffs included apple, banana, tomato, potato, onion, pepper, and 

eggs.  Negative and positive controls were used.

 Prints were aged for 2 h, and for 1, 2, 3, 4, 7, and 14 days.

 Black magnetic powder, SPR, and black powder suspension prepared 

with distilled water produced the best results.  51% of prints showed 

the highest assessment scores with black magnetic powder.

 White powder suspension produced poor enhancement.
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Results

 No prints were visualized with CA fuming, but indistinct/distorted 

development indicated where the print was deposited.  The detail did 

tend to improve after 10-15 minutes.

 No development of prints was observed when ninhydrin was used.

 Bananas and onions exhibited the highest number of high grades 

while potato and egg showed the lowest number of high grades.

 Freshly prepared iron oxide black powder suspensions produced the 

best results on the aged prints.
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Introduction

 Castelló A, Francés F, Verdú F. 

Solving Underwater Crimes: 

Development of Latent Prints Made 

on Submerged Objects. Sci Justice 

2013;53:328-331.

 The goal of this project was to 

determine how prints left on glass 

and plastic submerged in water for 

1-15 days effected the subsequent 

recovery of those prints.



Robert Ramotowski August 2014

U.S. Department of 

Homeland Security

United States

Secret Service

28

Results

 Prints were deposited on submerged glass slides and transparent 

plastic cards. 20 samples were used for each reagent, time, and 

surface.

 Samples were retrieved for development after 1, 3, 5, 7, 10, and 15 

days and allowed to dry for 24 hours before processing.

 Reagents used in his experiment included black powder, silver 

magnetic powder, fluorescent powder, Sudan black powder, and SPR.

 All reagents had a similar effectiveness after 3 days of immersion.

 For glass, black powder, Sudan black powder, and SPR worked best.  

No results were obtained with silver magnetic or fluorescent powders.
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Results

 On plastic, all reagents except black powder performed poorly after 

immersion for more than 7 days.

 Black powder performed the best on both surfaces, followed by Sudan 

black powder and SPR.

 The Bluemax™ light source and ultraviolet radiation failed to detect 

prints on any of the submerged objects.
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Introduction

 Cadd SJ, Bleay SM, Sears VG. 

Evaluation of the Solvent Black 3 

Fingermark Enhancement Reagent: 

Part 2 – Investigation of the Optimum 

Formulation and Application. Sci 

Justice 2013;53:131-143. 

 The goal of this project was to 

compare an ethanol-based formula of 

Solvent Black 3 (Sudan Black B) with 

a lower flammability version based on 

1-methoxy-2-propanol (PGME).
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Results

 Contaminants used in this study included olive oil, butter, vegetable fat 

spread, and hand cream.

 Prints were aged 1 day, 1 week, and 1 month prior to treatment.

 With natural prints the PGME-based formulation produced more ridge 

detail and better contrast.

 With aged prints the overall trend favored the PGME-based 

formulation (more prints developed and better contrast).

 The PGME-based formulation performed as well or better across all 

ages of solutions tested (up to 2 years).

 Prints enhanced with older solutions could exhibit slight color changes.
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Results

 Prints became visible after 10 seconds, indicating that the 

recommended 2 minute staining time may be excessive – this can 

cause a significant background staining issue for some surfaces.

 Although some contaminant/surface combinations produced better 

results with the ethanol-based formulation, overall, the PGME-based 

method is now recommended.

 The lower flammability of the PGME-based formulation allows use at 

crime scenes.
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Introduction

 Finnis J, Lewis J, Davidson A. 

Comparison of Methods for 

Visualizing Blood on Dark Surfaces. 

Sci Justice 2013;53:178-186.

 The goal of this project was to 

evaluate Bluestar, fluorescein, 

Haemascein™, hydrogen peroxide, 

ultraviolet absorbance, and IR 

photography as rapid and efficient 

searching tools for blood on dark 

surfaces. 
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Results

 Substrates included white and black cotton, a leather jacket, vinyl 

floor tiles, carpet, hammer with a rubber grip, and suede sneakers.

 Blood samples ranged from neat to a dilution of 1:100,000 in water.

 Bluestar and fluorescein achieved a sensitivity of 1:1000.

 Hemascein achieved a sensitivity of 1:100.

 All peroxide concentrations achieved a sensitivity of 1:10.

 IR photography achieved a sensitivity of 1:10.

 Ultraviolet radiation achieved a sensitivity of 1:100.
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Results

 Hydrogen peroxide and Bluestar (and to a lesser extent UV radiation) 

allowed for detection of blood on all surfaces tested.

 IR photography worked better on porous than non-porous surfaces.

 Overall, where samples have been washed or become dilute, 

Bluestar was found to work best.

 Hydrogen peroxide was found to be less sensitive, but an 

inexpensive and viable option.

 Long term exposure of blood samples to Bluestar and hydrogen 

peroxide over a period of 1-30 days did not effect DNA extractions.
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Introduction

 Abraham J, Champod C, Lennard C, 

Roux C. Modern Statistical Models 

for Forensic Fingerprint 

Examinations: A Critical Review. 

Forensic Sci Int 2013;232:131-150.

 The goal of this effort was to provide 

a practical and theoretical 

perspective of recent Probability of 

Correspondence (PRC) and 

Likelihood Ratio (LR) statistical 

models. 
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Results – PRC Models
 PRC models are designed to represent statistical characteristics of 

minutiae detail (spatial and directional) by constructing feature 

models from which random samples are generated and PRC values 

calculated.

 PRC models evaluate the rarity of feature configurations.

 No PRC model explicitly considers aspects of FP identification, such 

as skin distortion characteristics and variances in marking minutiae 

location by human examiners.

 Most PRC models lack the application of a sound evaluation 

framework (most have not reported a thorough evaluation or rely on 

non-robust goodness-of-fit statistics for evaluating feature model fit.
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Results – LR Models

 LR models provide a more practically based analysis of minutiae 

configurations, since empirical data is directly used for an evidentially 

focused analysis.

 LR models may include real world considerations, such as the effects 

of skin distortion and impact of the examiner.

 Feature vector LR models focus on the intrinsic spatial detail of a 

configuration, which somewhat mimics a human expert.

 AFIS based LR models are models from which the practical 

integration with an AFIS is straight forward (The AFIS can be treated 

as a black box onto which the LR model is built).
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Results

 Both LR and PRC models have excelled in sophistication and 

practicality in recent years and will have a role to play in the near 

future to assist fingerprint experts.

 The authors favor models leading to assignments of LRs over models 

computing PRCs (due to allowance for distortion and examiner 

variation).

 LR models can assist in the analysis phase of ACE-V where 

fingerprints need to be assessed for suitability.

 LR models offer a mechanism to assign a weight of support to prints 

that would otherwise be inconclusive (in favor of the prosecution or 

defense theories).



Robert Ramotowski August 2014

U.S. Department of 

Homeland Security

United States

Secret Service

40

Introduction

 Christensen AM, Crowder CM, 

Ousley SD, Houck MM. Error and Its 

Meaning in Forensic Science. J 

Forensic Sci 2014;59(1):123-126.

 The goal of this effort was to discuss 

the difference between practitioner 

errors, instrument errors, statistical 

errors, and method errors.
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Results

 The concept of error has different meanings and functions in the 

courtroom compared to the research environment. 

 Error can be defined as an act, assertion, or belief that deviates from 

what is correct, right or true; the condition of having incorrect 

knowledge; the act of deviating from an accepted code of behavior; 

or a mistake.

 Statistically or mathematically, error may refer to the difference 

between a computed or measured value and a true or theortically 

correct value.

 The known rate of error provides a scientific measure of a method’s 

validity.  
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Results

 Practitioner error is a mistake or operator (human) error.  It can be 

random or systematic, may be related to negligence or 

incompetence, and can be unintentional and unquantifiable.

 Practitioner error can be reduced through QA systems, training, 

proficiency testing, peer review, and adhering to validated protocols.

 Instrument errors can be defined as the difference between an 

indicated instrument value and the actual (true) value.

 Instrument error can be minimized (but not completely eliminated) by 

proper maintenance and calibration of instruments as part of a QA 

program.  Some acceptable amount of error is recognized to exist.
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Results
 Statistical error expresses normal variability and is inherent in 

measurements based on the properties of the sample.  The actual 

value of a measurement may fall outside of he prediction interval.

 Method error relates to inherent limitations that have nothing to do with 

practitioner error or breakdown in technology.

 These limitations affect the sensitivity or resolving power, probative 

value, and ultimately the validity of the method.

 There is no way to minimize method error as it exists as a function of 

inherent variation in the material itself; such limitations should be 

acknowledged and communicated in courtroom testimony.

 There is always a non-zero rate of error and limitations should be 

acknowledged and reported.
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