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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 mid-2015.

 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

 de la Hunty et al. Understanding 

Physical Developer (PD): Part I – Is 

PD Targeting Lipids? Forensic Sci 

Int 2015;257:481-487.

 The goal of this study was to 

determine whether or not PD reacts 

with lipids or other water insoluble 

compounds in LP residue.

 Both groomed and ungroomed LP 

were used as well as chemical spot 

tests and solvent pre-washes.
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Results

 Cholesterol was the only spot to react strongly with PD (weak 

reactions noted with squalene and palmitic, stearic, and oleic acids).

 Lipid-specific extraction solvent washes (e.g., CH2Cl2, hexane) did 

not remove PD reactive material from LP residues. 

 PD occasionally nucleated on pores; absence or presence of eccrine 

materials at pore site appears to have an effect on PD development.

 No idea what “eccrine” material at pore site that PD may be targeting.

 PD may target eccrine material or a combination of eccrine and lipid 

components.
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Introduction

 de la Hunty et al. Understanding 

Physical Developer (PD): Part II – Is 

PD Targeting Eccrine Constituents? 

Forensic Sci Int 2015;257:488-495.

 The goal of this work was to 

determine whether or not PD targets 

eccrine material in LPs.

 Eccrine material from pores appears 

to be critical to PD reaction.

 Lipids are important to prevent 

eccrine material from dissolving 

away.



Robert Ramotowski          11 August  2016

U.S. Department of 

Homeland Security

United States

Secret Service

8

Results
 PD performed much better on natural prints as opposed to eccrine-

loaded ones (almost no development seen with eccrine-rich LPs).

 (N.B. I have noted that when leaving “charged” prints, PD does not 

always react; however, even a casual, unintentional touch can leave a 

strongly developed PD print)

 Still no idea of what specific eccrine components are being targeted by 

PD; however, lipids may play a role in protecting these compounds from 

being washed away during the PD process.

 There appears to be little direct reaction between PD and pure lipids.

 (N.B. Colloidal silver has been used for decades as a protein stain.  

Proteins are water-insoluble and would be excreted from pores)
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Introduction

 Kent T. Water Content of Latent 

Fingerprints – Dispelling the Myth. 

Forensic Sci Int 2016;266:134-138.

 The goal of this review article was to 

correct the misconception that the 

majority of a latent print deposit is 

water.

 Although actual quantitative 

measurements are not taken, the 

author uses literature and reasoning to 

conclude that the weight percent of 

water is a deposit is << 98-99%.
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Results

 Several museums worldwide have a no gloves policy for handling historic 

manuscripts or books.

 Gloves make page turning difficult; it can lead to corner/edge damage.

 Museum staff argue that since LP is ~99% water that leaves very little 

potentially damaging inorganic or organic compounds left on the item.

 Weight % water estimates likely refer to eccrine sweat in the glands.

 LP is a combination of water-soluble eccrine sweat and mostly water-free 

sebum.

 Author estimates that a typical ungroomed latent print would weight ~4-5 

μg, of which 20% or less would be water (depending on conditions).



Robert Ramotowski          11 August  2016

U.S. Department of 

Homeland Security

United States

Secret Service

11

Results
 Sample calculations for theoretical 

evaporation rate values (right).

 Results vary between 10-60 nm/s.

 Values calculated by Taylor and 

Machado-Moreira for loss of water from 

palmar surfaces under normal conditions: 

17-33 nm/s.

 (N.B. The rate of evaporation is defined 

as the amount of water evaporated from 

a unit surface area per unit of time)

 Wear gloves when handling historic 

items!
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Introduction

 Bolivar P-A, Tracey M, McCord B.  

Assessing the Risk of Secondary Transfer 

Via Fingerprint Brush Contamination Using 

Enhanced Sensitivity DNA Analysis 

Methods. J Forensic Sci 2016;61(1):204-

211.

 The goal of this work was to determine 

whether or not exogenous DNA from a 

fingerprint brush could be detected if low 

copy number DNA analysis methods were 

used.

 LCN-DNA is typically applied to samples 

that contain less than 100-200 pg of DNA.
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Results

 Sterilized plastic transparencies were used as substrates for the LPs.

 A FP brush (without powder) was brushed over the surface multiple 

times of a transparency with hand prints from donor A.

 That same brush was used to “process” (without powder) a 

transparency containing hand prints from donor B.

 A total of eighteen samples were examined.  A sample consisted of a 

swab of the transparency where the LPs were deposited.

 “Detection” of the contaminating donor’s DNA was defined as 

detecting at least one allele from that donor above the analytical 

threshold.
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Results

 Using standard DNA analysis, 5 out of 12 samples (42%) yielded 

DNA from the original donor.

 When longer electrokinetic injection times were used, contaminant 

DNA was detected 8 out of 12 times (67%).

 When post-PCR cleanup was used, 10 out of 12 samples (83%) were 

found to contain contaminant DNA.

 Even though these minor alleles were detected, there was insufficient 

data in most cases to identify the contributor.

 Only one sample included the donor in the mixture results (8.3%).
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Introduction

 Fonneløp AE, Egeland T, Gill P. 

Secondary and Subsequent DNA 

Transfer During Criminal Investigation. 

Forensic Sci Int:Gen 2015;17:155-162.

 The purpose of this study was to 

investigate the possibility of investigator-

mediated transfer (secondary and 

tertiary) of DNA traces with nitrile gloves 

and a variety of substrates during crime 

scene examinations.

 Based on a scenario used by defense in 

the Meredith Kercher case.
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Scenario: perpetrator deposits DNA on object; object is handled by CSI 

wearing gloves (perpetrator DNA is now on gloves); CSI handles a 

different object and perpetrator’s DNA is transferred there from gloves.
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Results
 Primary objects included wood (oak), plastic tube, metal door handle.

 3 donors (good shedders); objects handled for ~30 s; “investigator” 

with gloves handled objects for ~30 s; gloved “investigator” then 

touches fabric or paper; 10 min total for all contacts.

 30 transfer chains; 90 overall samples.

 Repeated six times with a more realistic 10 s object holding time.
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Results
 Overall, less DNA was deposited on metal than wood/plastic objects.

 In 5 out of 30 transfer chains, sufficient high quality DNA (for case 

reporting and searching a database) was tertiary transferred.

 There was evidence of quarternary transfer (girlfriend of one donor).

 More DNA was transferred initially to porous/fabric surfaces, less 

DNA was secondarily transferred from these surfaces to the gloves.

 DNA transfer was much higher from smooth metal surfaces (door 

handle) to the gloves.

 Gloves were determined to be an effective vector for secondary 

transfer of DNA to a third surface.
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Introduction

 Khuu et al. Evaluation of One-step 

Luminescent Cyanoacrylate Fuming.  

Forensic Sci Int 2016;263:126-131.

 The goal of this work was to compare: 

CN Yellow Crystals, PolyCyano UV, 

PECA Multiband, and Lumikit to 

conventional CA fuming/rhodamine 6G.

 Overall results were dependent on the 

age of the prints and the nature of the 

substrate (non-porous vs. semi-porous).



Robert Ramotowski          11 August  2016

U.S. Department of 

Homeland Security

United States

Secret Service

22

Results
 A total of 810 prints collected; aged 1/4/8 weeks; 36% ND.

 Overall, CN Yellow Crystals (Yellow 43) did not perform well compared 

to any of the other one-step techniques (based on pDMAB).

 Quality of development of older prints with Cyanobloom appeared to 

decrease with age of the print; one-step processes show more 

promise on older prints –especially on polystyrene.

 R6G staining resulted in more intense fluorescence across the range 

of substrates compared to the one-step methods.

 Post-staining the one-step luminescent treated prints with R6G lead to 

increased enhancement (consistent with a previous study using BY40 

as a post-treatment stain after one-step methods).
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Introduction

 Errington et al. Micronised Egyptian 

Blue Pigment: A Novel Near-infrared 

Luminescent Fingerprint Dusting 

Powder. Dyes and Pigments 

2016;132:310-315.

 The goal of this project was to 

evaluate a new LP powder for its NIR 

fluorescent properties on complex, 

patterned backgrounds compared to 

other powders.

 Egyptian blue minimizes background 

fluroescence interference.
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Results

 Egyptian blue is the oldest known synthetic pigment (~3600 BCE).

 Calcium copper silicate (CaCuSi4O10); 630 nm (ex) and 910 nm (em).

 Commercially available EB had particle sizes on the order of 50 μm 

(compared to 2 μm for Velvet black, a commercial LP powder).

 A micronizing mill was required to achieve proper particle sizes.

 On soda cans, EB outperformed the other powders evaluated in this 

study (Velvet Black, TiO2, Blitz Red, bichromatic powder).

 EB is a very stable pigment – prints on a porcelain tile left on a window 

ledge for 2 years showed little degradation in NIR fluorescence.
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a) bichromatic; b) Velvet Black; c) TiO2; d) Blitz Red®
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Introduction

 D’Elia V, et al. Evaluation and 

Comparison of 1,2-Indanedione and 

1,8-Diazafluoren-9-one Solutions for 

the Enhancement of Latent 

Fingerprints on Porous Surfaces. 

Forensic Sci Int 2015;254:205-214.

 The goal of this project was to 

compare three different IND-Zn 

reagent formulations with a single 

DFO formulation.

 Overall conclusion was that IND-Zn 

(S3) was the best.



Robert Ramotowski          11 August  2016

U.S. Department of 

Homeland Security

United States

Secret Service

28

Results
 IND-Zn (S1) = 0.1% w/v; IND-Zn (S2) = 0.024% w/v; IND-Zn (S3) = 

0.08% w/v; DFO = 0.024% w/v

 IND-Zn treated prints developed in an oven for 3 min at 170°C.

 Solutions were not directly compared to each other (i.e., split 

depletions prints, IFRG guidelines).

 Overall results of this study indicated that S1 was the least 

fluorescent and stable; S2 was the strongest; and S3 and DFO were 

comparable.

 On split prints, a similar trend was exhibited up to 120 days – at 120 

days all solutions tended to break down and exhibit decreased 

contrast.
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a) template; b) t = 0; c) t = 75 days; d) t = 120 days
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 Comparisons between fresh/aged solutions on split prints showed that after 3 

months only S1 showed a significant decrease.
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Introduction

 Attard-Montalto N, et al. Determining 

the Chronology of Deposition of 

Natural Fingermarks and Inks on 

Paper Using Secondary Ion Mass 

Spectrometry. Analyst 

2014;139:4641-4653.

 The goal of this effort was to 

determine the sequence of latent 

print deposition and toner, inkjet, and 

ballpoint ink writing.

 Both latent and developed prints 

(aged ~1 year) were investigated.
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Results  
 Known and blind testing was done during this experiment.

 An inter-laboratory validation experiment was conducted using blind 

samples developed by dipping in either ninhydrin or 1,2-indanedione.

 With toner printed documents, it was possible to determine that a 

print was deposited over the toner by elevated Na+ ion counts.

 Blind testing (51 FOI/FUI samples) resulted in 100% success.

 Less success was found with inkjet printed documents.  Neither fresh 

nor aged samples could be reliably sequenced.

 Since inkjet inks are applied as “wet” solutions, they are absorbed by 

the paper fibers along with the latent print residue.



Robert Ramotowski          11 August  2016

U.S. Department of 

Homeland Security

United States

Secret Service

33

Results  
 With ballpoint inks, some elevated Na+ ion levels were noted  for FOI 

examples; overall results were somewhat inconsistent.

 Processing samples with ninhydrin lead to a smearing effect  which 

made for inconclusive interpretations. Similar results noted with a 

spray version of ninhydrin.

 Iodine fuming did not negatively affect FOI/FUI determinations.

 K+ ions present over the toner printing indicated FOI samples – even 

after processing with 1,2-indanedione; absence indicates FUI.

 Prediction models worked only with toner printed documents.
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Introduction

 Amata B, Aprea GM, Chiuri A, 

Zampa F. Fingerprint on Trigger: A 

Real Case. Forensic Sci Int 

2015;253:e25-e27.

 This is a Case Report that 

documents the development of a 

latent print on the trigger of a pistol –

in this case a Mauser Werke 90 DA 

(9 mm Parabellum).

 The weapon was stored for eight 

months (in controlled conditions) 

prior to processing for LPs.
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Results

 The LP recovery rates cited for weapons are quite low – typically less 

than 10%.

 Many factors can be responsible: environmental conditions; polymer 

vs. metal composition; finish/surface coating; packing conditions.

 Recovery of LPs on triggers is also difficult: small surface area and 

multiple overlapping impressions are possible. 

 Weapon was first processed using white light and UV radiaition – no 

results.

 The weapon was processed with CA and a print was developed on 

the trigger; print was of sufficient quantity/quality to match a suspect.
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Introduction

 Templeton JEL et al. DNA Profiles from 

Fingermarks: A Mock Case Study. 

Forensic Sci Int:GSS 2015;5:e154-

e155.

 The goal of this project was to optimize 

a DNA swabbing technique and to 

evaluate the use of direct PCR to 

amplify touch DNA from latent prints in 

mock case studies.

 Surfaces included wood knife handles; 

glass; masking tape; and 

brass/aluminum/nickel cartridge cases.
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Results
 DNA can be susceptible to many factors: e.g., heat, humidity, UV 

radiation, bacterial growth.

 Four volunteers; 15 s touch time; 24 hour/8 day aging of depositions.

 It was difficult to extract DNA from the brass surface; glass had the 

highest rate of DNA recovery (followed by masking tape, nickel, 

wood, and aluminum).

 Mixed profiles were obtained in some cases because substrates 

were not cleaned prior to sample deposition (however – the major 

donor was obtained in all of these cases).

 Optimized swabbing and direct PCR (no extraction) allowed for 

recovery of DNA from samples exposed briefly to UV/rain.
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Introduction

 Davis LWL, Kelly PF, King RSP, 

Bleay SM. Visualisation of Latent 

Fingermarks on Polymer Banknotes 

Using Copper Vacuum Metal 

Deposition: A Preliminary Study. 

Forensic Sci Int 2016; article in 

press.

 The goal of this project was to 

determine whether or not copper 

VMD and rubeanic acid could be 

used to visualize latent prints on 

polymer banknotes.
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Results

 New UK polymer banknotes are made with biaxially oriented 

polypropylene.

 Several countries have completely switched from traditional 

cotton/linen paper to polymer notes (e.g., Australia, Canada).

 An Australian study published in 1999 recommended CA fuming and 

VMD or a combination of the two methods.

 Canadian study

 Use of NIR fluorescent powders (either Vis → NIR or NIR → NIR) 

reported by King et al.
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Results

 24 banknotes; one donor; total of 240 latent prints used; one day old.

 1.0 mm copper wire used; Cu film thickness varied from 0.2 – 3.0 nm.

 Copper prints were lifted onto white gel lifters (1-2 min contact time) 

and then treated with 0.1% w/v rubeanic acid (dithiooxamide).

 Copper layer thicknesses above 1.6 nm worked best (at 3.0 nm 

overdevelopment was observed); after spraying the gel lifter, dark 

green polymer, copper rubeanate, is formed.

 Developed prints were imaged in the NIR (780 nm long pass filter) as 

reflected NIR (LPs appear white) or on gel lifter using white light (LPs 

appear dark green).
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Introduction

 King RSP, Hallett PM, Foster D. 

NIR-NIR Fluorescence: A New 

Genre of Fingermark Visualisation 

Techniques. Forensic Sci Int 

2016;262:e28-e33.

 The goal of this effort was to 

determine the efficacy of using 

NIR → NIR fluorescent powders 

on a range of non-porous and a 

few porous substrates.

 NIR excitation limits background 

fluorescence; improves contrast.
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Results

 Cuprorivaite (CaCuSi4O10) is a light blue colored powder that can be 

excited in the visible (637 nm) or NIR (780 nm); emission at 910 nm.

 Particle size: d50 = 6.3 μm; d90 = 21.1 μm; mean = 9.3 μm.

 10 donors; ~300 LPs total; multiple substrates including: polymer 

banknotes, metals, glossy paper, glass, plastics, wrapping paper, etc.

 LPs were between fresh – 7 days old; aging studies using polymer 

banknotes developed LPs up to 17 days (3 days on paper currency).

 Strong fluorescence intensity; exceeded that of spirulina platensis.

 Compared to aluminum flake, black onyx, and white powders; no 

appreciable difference noted; superior contrast in NIR.
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Introduction

 Gardner SJ, Cordingley TH, Francis 

SC. An Investigation into Effective 

Methodologies for Latent Fingerprint 

Enhancement on Items Recovered 

from Fire. Sci & Just 2016;56:241-

246.

 The goal of this project was to 

evaluate the effectiveness of soot 

removal methods and latent print 

development techniques following 

exposure of LPs to fire and elevated 

temperatures.
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Results 
 4 donors; car rear view mirrors used as substrates; triplicate LPs.

 Additional mirrors exposed to 300°C, 450°C, or 600°C; 5-15 min.

 5-SSA/NaOH solution, Mikrosil, tape lifting used for soot removal.

 Black magnetic powder, aluminum powder, magnetic iron oxide 

powder suspension, and CA fuming/BY40 used to develop LPs.

 Magnetic powder and CA fuming recovered 30% and 29% 

identifiable prints; aluminum and black powders  recovered19% and 

16% over the range of three temperatures.

 Similar results observed the simulated fire experiments.

 No differences found in success of three methods for removing soot. 
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Introduction

 Hong S, Hong I, Han A, Yi Seo J, 

Namgung J. A New Method of 

Artificial Latent Fingerprint Creation 

Using Artificial Sweat and Inkjet 

Printer. Forensic Sci Int 

2015;257:403-408.

 The goal of this project was to create 

a new method for creating a realistic 

artificial latent print using a modified 

sweat formulation and inkjet printer.
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Results

 Epson K100 inkjet printer; Epson i300 refillable ink cartridges.

 Silver nitrate, DFO, ninhydrin, 5-MTN, iodine fuming, and 1,2-

indanedione (post ZnCl2 treatment) used to develop artificial LPs.

 Single artificial LP solution used.

 Six output levels used to simulate depleted LPs: 0, 50, 100, 150, 200, 

and 250 (output levels modified using Photoshop CS5).

 Printing reproducibility was found to be good:

 level = 0: 1.426 ± 0.119 mg              level = 150: 0.396 ± 0.069 mg 

 level = 50: 0.860 ± 0.120 mg            level = 200: 0.322 ± 0.073 mg 

 level = 100: 0.548 ± 0.078 mg          level = 250: 0.252 ± 0.062 mg
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