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FINAL REPORT

SUMMARY

Thisreportsummarisetheconceptsplanning,designpreparationimplementationgo-

ordinationandevaluationof the 2023 Multidisciplinary CollaborativeExercise(2023-

MdCE) coveringa rangeof forensicdisciplines.This approachto testingof forensic
disciplinesalso allowed the project teamthe opportunityto examinegood practice
within the variousscientific areas,aswell as examiningthe processand sequencef

eventsfor examiningthis materialwithin alaboratay.

INTRODUCTION

The use of collaborativeexercises(CE) and proficiency tests (PT), as part of the

governance programme for any forensic science laboratory, is commonplace.
Traditionally, thesehave beendiscipline specific exercisesi.e. they have testa a

| a b o r abilioyrinyadsisgle areaof forensic science.The EuropeanNetwork of

Forensic Science Institutes (ENFSI) Working Groups have successfullydelivered
collaborativeexercisegCE)within theirowndomairs for manyyearsTheyareauseful

tool for participatinglaboratorieo benchmarkhemselvesgainstother comparable
organisationsindidentify whereimprovemento their practicescouldbe made.

The first attemptto run a multidisciplinary CE occurredin 2019 via a STEFA (Step
TowardsEuropeanForensicScienceArea) Project(7794851 STEFA-ISFP-2016AG-
IBA-ENFSI). To build onthis, it wasdecidedhatacomponenof theENFSFEU funded
project CERTAIN-FORSA C o mp e Educatog,ResearchTesting,Accreditation,
andInnovationin Forensc S ¢ i e wiocl@édéveloponemultidisciplinarycollaborative
exerciseper year(in 2022and 2023) coveringat leastthreeforensicdisciplineseach
time. Thereforethe experiencegainedin 2019and2022providedvaluableinsightinto
how to improve the interdisciplinary challengesassociatedwith running such an
exercise.

PILOT STUDY

A pilot studywasconductedy the following organisationsn NovembefDecember
2022:RaClS/RISCarabinieri(Parmajtaly), RaCIS/RISCarabinieriMessina/taly),
the Institute of ForensicScience(Bratislava,Slovakia)andthe ServiceNationalde
PoliceScientifique(Marseille,Francg. Thetestmaterialsuitability wassuccessfully
verified. It isimportantto notethatindividual laboratorieslid notcompletetheentire
exercise.lnstead,they focusedon specific disciplinesin orderto verify if it/they
couldbecorrectlyrecoveredand/oranalysed.

The pilot studywasfoundto be a worthwhile phaseasit providedusefulinformation
thathelpedto establisithe exercisé feasibility andinform thefinal design.
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4.  FINAL DESIGN

On completionof the pilot study,thefinal designof the CE wasdeterminedn March
2023. It wasagreedhatthe exercisewould consistof a glassjar with blackadhesive
tapearoundit (Figure 1).

Figure 1

n il J\l\l‘\m\l’\\\\!'\&l\\.\:

Final designof the CE

Figures 2 and 3 outlinethelocationof thetracesdepositedn theitem.

Inside the glassjar :

)l

Tracesof explosives on the bottomcorner corresponahg to the number(different
for eachparticipant)in front of thenumterii 6 hscribedonthebottomof thejar.

LatentfingermarkFM1 - on the internal side of the jar in correspondencef the
number(different for eachparticipant)in front of the numberii 6 @Ompressedn

thebottom.
Humanhair.

Explosive

Figure 2

Tracesinsideof theglassjar

Humanhair
(In this picture representedby
a thin pieceof white paper)

FM #1

(In this picturerepresented
by a pieceof yellowpaper)
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Black adhesivetape (T1) i top, towards the cap:

1 LatentfingermarkFM2 - adhesivesideof theright edge
9 Salivai bothsidesof theadhesivaapein correspondencef the FM2.

Black adhesivetape (T2) i bottom, toward the bottom:

1 LatentfingermarkFM3 - adhesiveside,in themiddle
1 Animal hairandfibresi separatedn correspondencef the FM3.

FM2 + saliva

. . . (In this picture FM #2is
Fibres+ animalhair representedby a pieceof

(In this picturefibresare yellowpaper)
represetedby a pieceof green
paper, whereasanimalhair by a

thin pieceof white papel

FM3
(Ontheadhesiveside

Figure 3 Tracesontheadhesivdapesaroundthe glassjar

4.1  Depositionof fingermarks
Threefingermarksweredepositedn theitem:

1 FM1 71 alatentfingermark Therealdonorwashedhear hand anddonnedclean
powderfree nitryl gloves for 20 minutes before donating eccrineenriched
fingermarkslmmediatelyafterthisdepositionthedonorplacedanotheimpression
of the samefinger on a slide that actedasa control. The donordid not deposita
fingermarkusingthesamefinger onall samplesThumbs,jndexandmiddlefingers
of bothhandswereexploited.The organisersotedwhich finger wasusedon each
sample.

1 FM2 and FM3 1 two latentfingermarks A realdonor(differentto the donorthat
providedFM1) washedthar hanag andthenrubbedtheir nosebeforedeposition
(sebaceoudingermark$. Immediately after this deposition, the donor placed
anotherimpressionof the samefinger on the adhesiveside of the sametapethat
actedasacontrol.
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4.2

4.3

4.4

4.5

The donor did not deposita fingermark using the samefinger on all samples.
Thumbs,index and middle fingers of both handswere exploited. The organisers
notedwhich finger wasusedon eachsample.

Depositionof DNA
DNA sourcesouldbefoundin five traces:

1 Human hair T insidetheglasgjar (theorganisersook a generapictureof this hair
beforescrewingon thecap).

1 Salivaon the edgeof adhesivetape (T1) in correspondenceof FM2 i asanple
of salivawascollectedfrom arealdonorandquantifiedfor theDNA contentSeven
pL (notdiluted) werethendepositedn the adhesiveside (onthe edge)andseven
pL (notdiluted) onthenonadhesiveside (alwaysontheedge).

1 FM1, FM2 and FM3i patentially, the latentfingermarls could be analysedasa
At o-D Bl Atace.

Depositionof the explosives

3 uL of RDX (hexogen- 1,3,5Trinitroperhydrel,3,5triazine) standardsolution
(certifiedreferencamaterialprovidedby AccuStandard 1ug/1ul) werepipettedonthe
bottomcornerof the glassjar (seeFig. 2) andthendried.

Depositionof the animal hair and of the fibres

Two animalhairs anda clump of fibresweredepositecn the adhesivesideof thetape
(T2) with theaid of amicroscopeat the site of FM3 (previouslydeposited)The clump
of fibres protrudingfrom the tapeconsistedf a mixture of light greenPolyamid(PA)
6.6fibresdyedwithi L a n a p elrddagddagkgréenPolyamid(PA) 6.6fibresdyed
withA Lanape28Pogr ¢ no

Fibres reference (comparison) material

The referencematerial for the fibres was a transparentape originating from the
proposedapingof thecarseat(asdescribedn the scenaricf theexercise)Onthetape
there were two different fibre types: light green Polyamid 6.6 fibres dyed with

A Lanap elrYdagddazkgreenPolyamid6.6fibresdyedwithii L a na p e28l gr ¢ n.

%. In orderto guaranteeomparablendidenticalcomparisormaterial the fibreswere
placedontothelift tapes.Therewasno actualcartapelift ed. This explainstheabsence
of furtherfibrestypeson thetapelift.
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4.6  Fingerprint reference(comparison)material

The referencematerialconsistedof fingerprint/palm-print samplesrom two suspect
(#A and#B). Thereferencanaterialwasscannedt aresolutionof 1000dpi (including
aruler) andsavedn jpegformat. Thefiles wereplacedin afolder reachablevia alink
kindly providedby the Universityof LausanngUNIL).
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MATERIAL PREPARATION

All the sampleswere preparedin the laboratoriesof RaCISRIS CarabinieriParma
(Italy) betweer20™ and29™" March 2023, accordingo thefollowing procedure:

T

E T

T

Three pL of explosivecontainingsolution were pipettedon the bottom corner
insidethejar asdetailedin section4.

ThelatentfingermarkFM1 was depositednsidethejarby i s u s pleasdetailed
in section4.1.

Thecapwasscrewedon.

The latent fingermark FM2 was depositedon the adhesiveside of tape T1
(corresponihg with oneedge)by fi s u s gReasdetailedin section4. 1.

TapeT1 wasattachedon theglassjar (towardsthe cap).

ThelatentfingermarkFM3 was depositedn the adhesiveside of tapeT2 (in the
middle)by i s u s pReasdetailedin sectiord.1.

Fibresandanimalhairweredepositedwith theaid of amicroscope)correspondig
to FM3. As far aspossible theywerekeptseparateandprotrudingupwards.

TapeT?2 wasattachedn theglassjar (towardsthe bottom).
A decontaminatiostepwascarriedout (254nm1 10 min).
After opening,ahumanhairwasplacedinsidethejar anda picture wastaken.

Salivawasdepositecbn the edgeof tapeT1, corresponihg with FM2 asdetailed
in section4.2. Thenit wasleft to dry.

Theexhibitwasplacedinsidea plasticbagandtheninto awhite cardboardox.

Suitable control methodsto prevent DNA and fingerprint contamination were
implementedhroughoutthe process.

DISTRIBUTION

Theexercisewvasdistributedto thelaboratorieghatregisterecandconfirmedto have
the capability to carry out examinationin all five fields of expertise.The package
containng the exercisematerialwasdistributedvia expressourier.

Theinstructionsfor the participantscanbe seenin Appendix1.
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7 PREDICTED RESULTS
7.1  Ground Truth
The test was set up knowing that laboratories will not get exactly the sarsettest

Thefi g r ot urnudeflactsthe procesof the CE developmentbutdoesnot necessarily
correspondo the expectedresults(seeparagraph?.2), or the consensusesults(see

section9). Theseoutcomesvereknownto the exercisesettersoeforethe material was

sentout andrelatesmoredirectly to the procesf exercisedevelopment

7.1.1 DNA

1 DNA waspresenin detectabldevels(atleast10 ng) within the salivatrace

1 Humanhairwascollectedto ensurdhattherootwasincludedandthiswasvisually
checkedfor. Thereforea DNA profile wasexpectedo beobtained All thecontrol
samplesesultedn aDNA profile.

1 Thelatentfingermarls (FM1, FM2, FM3) werenotin the mainscopeof thetestfor
DNA, butit couldbe expectedhatlaboratoriesvould try to obtaina DNA profile
from them

Thus, DNA camefrom threedifferent individuals with the following typed markers

(Table 1).
Saliva human hair
FM#1 (on the edge of tape T1) (inside the jar)
(inside the jar) FM#2, FM#3 Donor #C
Donor #A (on adhesive tapes (T1 and T2)
Donor #B
Amelogenin X, Y XY X,Y
CSF1PO 11,12 12,12 12,14
D10S1248 16,16 13,17 13,15
D12S391 18,20 15,19 17,18
D13S317 11,11 12,13 12,12
D16S539 9,12 12,13 8,11

D18S51 13,19 12,15 14,18
D19S433 14,15 12,14 12,12

D1S1656 16,17 1717.3 14,19.3
D21S11 30,31 29,30 29,30
D22S1045 11,15 14,16 16,16
D2S1338 20,23 22,25 17,18

D2S441 10,11 11.3,13 11,11.3
D351358 14,16 15,18 15,15
D5S818 12,13 9,12 11,14
D7S820 10,10 9,10 10,10
D8S1179 13,13 10,12 10,11
FGA 20,24 22,23 22,23
Penta D 11,12 11,14 14,14
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7.1.2

7.1.3

7.1.4

7.1.5

7.2

Penta E 11,11 13,15 13,15
SES33 15,21 16,28.2 28.2,29.2
THO1 6,8 8,9 8,9
TPOX 8,9 10,11 8,9
VWA 15,18 15,17 16,17

Tablel  DNA profilesrelatedto the exercise

Fingerprints

1 ThefingermarkFM1 (inside of the glassjar) wasleft by suspectA. The exact
finger depend®nthespecificsamplereceivedoby eachparticipant.

1 ThefingermarksFM2 andFM3 (on the tapes)wereleft by suspectB. The exact
finger depend®onthespecificsamplereceivedoy eachparticipant.

Explosive

1 TheexplosivewasRDX andit wasinsidethejar, onthebottom.

Fibres

1 Thetwofibre typeg[light greenPolyamid(PA6.6)fibresdyedwithi Lanaper | gr ¢

1 % and dark greenPolyamid (PA 6.6) fibresdyedwithi L ana p e281%§ r ¢ n 0
wereplacedbothon theadhesivesideof thetapeT2 on thejar and on the tapelift
(asreference).

Hairs

1 Onehumanhair from a differentdonorthanthe FM andsalivadonorswasinside
the glassjar andsomerabbithairswereon the adhesiveside of the blackadhesive
tape(T2).

ExpectedResults

Trying to determine the expected results is extremely difficult and liable to a sizeable
error margin as there are many factors to consider. This process was easier for some of
the test areas than for others, and the expectations must be triategismon.

Considering the expertise of the project team members and the relevant literature in the
forensic field, the following points constitute best practice when facing such a specific
item/sample:

1 Visualexaminatiorshouldhaveallowedobsenationof the (human)hairinsidethe
jar. Consequentlyit shouldhavebeensampledoeforefurtheroperations.

1 Visual examinationshould have allowed obsenation of the fibres/hair on the
adhesiveape Consequentlyparticularcarehadto be takenduring the following
operations.
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7.2.1

1 Visual/ForensicLight SourcegFLS) examinatiorshouldhaveallowedobsenation
of someresiduesn oneof the edgesof the adhesivdape.Presumptiveesing for
salivashouldhaveresultedin a positive outcome.Consequentlya DNA sample
could have been collectedfrom this edgetaking care of potential fingermarks:
targetedsamplingon the non-adhesivesideof thetapecouldbe carriedout without
affectingtheadhesiveside.

1 Visual examinationshouldhaveallowedobsenation of sorre ridge detailson the
insideof theglassjar.

1 Investigationof theexplosivedracescouldhavebeenrationallyandfirstly focused
on the inside of the jar. Samplingshould have consideredhe presenceof ridge
details.

1 Before detachingthe adhesivetapes,a developmenttechniquefor fingermark
shouldhavebeenundertaken.

1 Thedetachmenof thetapescould havebeendonemechanicallywithout affecting
thefibres/hairon the adhesivesideof oneof them

DNA

It wasexpectedhat:

1 Forthe salivatraceon the edgeof the uppertape,DNA profiling would resultin
the single sourceprofile of the donor B suitablefor comparisonand datalase
uptake.

1 For the latentfingermarkFM2, DNA profiling would resultin the single source
profile of thedonorsuitablefor comparisoranddatabaeuptake.

1 Transferredsalivatracesof donor B could be detectedon the item whenmultiple
manipulation/handlingccured

1 Blind samplingcoveringtheareawith salivatracewould resultin thesinglesource
profile of donorB.

1 Random/Blindsamplingwould not yield any DNA profile, or DNA database
uptake when the saliva trace in the edge of the uppertapeis excludedfrom
sampling.

1 Forthe humanhair insidethe container DNA profiling would resultin the single
sourceprofile of thedonorsuitablefor comparisoranddatabaeuptake.

1 Forthelatentfingermarks(FM1, FM3) revealedby the applicationof fingermark

visualisationtechniquessamplingthe whole markmayleadto theidentificationof
apartialto completeDNA profile suitablefor comparisoror DNA databaseptake.
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71.2.2

7.2.3

71.2.4

7.2.5

Fingerprints(visualisation)

It wasexpectedhat:

T

Thelatentfingermarks(FM1, FM2 andFM3) would be developed.

Fingerprints(identification)

It wasexpectedhat:

1 Thelatentfingermarls (FM1, FM2 andFM3) would be analysed.

1 Thelatentfingermarls (FM1, FM2 and FM3) would be positively associateds
comingfrom thesuspeci (FM1) andthesuspecB (FM2 andFM3), thumb,index
or middlefinger (right or left) dependingn the specificitem.

Explosives

It wasexpectedhateachlaboratorywould be ableto detecttracesof RDX insidethe

jar.

Fibres

It wasexpectedhat:

1 Thetwo differentfibre typeson the jar would beidentified aslight greenanddark
greenPA 6.6fibres.Nylon or Polyamidareacceptablenswers.The descriptionof
the colourasBluish-greenwas alsoacceptable.

1 Thetwo differentfibre typesonthetapelift (referenceyvould beidentifiedaslight
greenanddarkgreenPA 6.6fibres.Nylon or PolyamidareacceptablanswersThe
descriptionof the colourasBluish-greenwas alsoacceptable.

1 Thequestionregardinghecommonorigin of bothfibre typesonthejar andonthe
tapelift wouldbeansweredvith i y e(thedwo fibre typesfrom thejar andthetwo
fibre typesfrom the tapelift (referere) could have originated from the same
source)

1 Thefibre comparisonwould be madebetweenthe questionedibres from the jar
andthe tapelift. It is not a comparisorbetweenquestionedibres andreference
fibresfrom atextile (specificsource) but a comparisorbetweenguestionedibres
thatpotentiallyoriginatefrom the samesource(commonsource).

1 Thefibre comparisorwould be carriedout usinglow andhigh-powermicroscopy,

colour comparisortechniquegif no MSP available thenalternativemethod; see
BestPracticeManualfor the ForensicExaminationof Fibres,ENFSFTHG-BPM-

04, Issue01-July 2022) and chemicalcompositionanalysis(if no FTIR available,
thenalternativemethods)Statedfibre matcheshatarenotunderminedvith colour
compariso techniqueswill be acceptedwith limitations, becausea matchbased

10
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solely on morphology(and fibre type identification) can lead to wrong results.
GreenPA fibres candiffer in their colour propertiesandthusthe colourshouldbe
assessePleaseseealso Best PracticeManual for the ForensicExaminationof
Fibres, ENFSFTHG-BPM-04, Issue01-July 2022 ,especiallychapters.

1 Thewordingof the conclusionshouldindicatethata commonsourceis likely; the
strength of evidencecan differ, as laboratoris have different scales/options/
wordingwhenperformingevaluativereporting.

7.2.6 Hairs

It wasexpectedhat:

M

The hairsfrom the adhesiveside of tapeT2 were morphologicallydescribedand
characterizedsanimalhairsandmorespecificallyrabbit hairs.

The hair inside the glasscontainerwas morphologicallydescribedas humanhair
suitablefor DNA analysis.

11
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8 PARTICIPATION

It wasagreedby the projectteamthat only thoselaboratorieghat carriedout the full
rangeof activitiesthemselvegor haddirectaacessandanagreementvith a secondary
laboratoryto undertakeaspectof the work) would be considereckligible to takepart
in theexercise

Theprojectteamreceivedesponsefom 37laboratoriespf which 36 metthesecriteria
Laboratory#17did not performthefibresanalysisdeclaringthattheyd o rugetibre as
avalid method butthis wasnot notedin theregistratiorform. Thereforejt wasagreed
not to includethe outcomesof this participantin report althoughthe reportwould be
sharedwith them.

Laboratory#32did not performthe fibres analysis dueto anunforeseermccurrencen
the laboratoryof which the teamwas promptly informed. Therefore it wasagreedto
include the outcomesof this participantin the report. In Appendix 2 the list of the
participatinglaboratoriesanbe seen.

Figure 4 givesagenerabverviewof thep a r t i @dcneditatiorstatusaccordingto
ISO/IEC 17025 for each forensic discipline involved. For the hair analysis,it is
importantto underlinethat four labaratoriesspecifiedhair being not accreditedfor
morphologicainvestigation butfor DNA examinatiorfrom root.

Accreditation ISO/IEC 17025
(number laboratories for discipline involved)

40
35

30

25
20
15
10
5
0

FINGERPRINT FINGERPRINT EXPLOSIVES FIBRES HAIR
VISUALISATIONCOMPARISON

Figure4 Par t i accreditatibretafusaccordingto ISO/IEC17025

12
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9 REPORTED RESULTS and DISCUSSION

As a generalcomment;t is important to notethatduring the evaluationof the results,
somespecificquestionsvere sentto a numberof participantsn orderto clarify some
points.Thismeanghatthereportingprocessvasnotalwaysclear.Fromtheor gani ser 0
perspectivethis canbeascribedto theresponsdorm thatwasextensiveandnotalways
self-explaining.This fact could havediscouragedgomepeople.From the participant®
perspectivethe providedlevel of detailsvaries In addition,typing/clericalerrors e.g.,

wrong indicaion of tapes,displacemenbf traces/dona, in filling the responsdorm

madethe evaluatiormoredifficult. With thisregardjt seemsmportantto underlinethe
importanceof acarefulrevisionof theresponséorm (in caseof atest)or of theforensic

report(in casework).

An overviewof theresultsobtainedoy eachlaboratoryis givenin Appendix3.

Disclaimer: the teamprojectmadeits bestto correctlyreport on the outcomesof the
exercise. Given the abovementioned matters, it is anyway possible that some
discrepanciegnumbers,proceduresgtc.)could be presentin this report.

9.1 Sequenceof examinations

As partof thereportingprocesseachparticipantwasaskedo describehe sequencef
the examination processesGiven the different level of details provided by the
participantsjt doesnot makesensdrying to capturethe sequencef the examinations
in orderto groupthedifferentlaboratoriesAn overviewis givenin Appendix4.

In the specific scenarioof the exercise,three main areasin which the sequenceof
analysescould changehave beenidentified: the searchingfor the explosives the
openingof thelid andthetapesremoval

From an investigativeperspectivethe detectionof the explosives can be deemedas
relevant becausehis informationmakesclear the level of seriousnessf the threat.
Giventhis, if welook attherecoveryof thetraceqdRDX, fingermarksDNA from saliva
and from the human hair) without consideringthe outcome of the analysis of
fibres/(animalhair,? six labaratories(#1, #3, #11,#12 #14,and#21)wereableto obtain
the expectednformation The respectivesequencesf operationsare summarisedn
Table 2.

2 Thesamplingof (animal)hair/fibreswasdoneby all the laboratoriesandthe multidisciplinaryaspectsill be
discussedater in this report. Here, the outcomeof the analysisis not relevantfrom the sequenceof the
operationgerspective.

13
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Lab Y #1 #3 #11 #12 #14 #21
Step#1 H-FIBR- opt DNA H-FIBR DNA-out DNA/H-
DNA FIBR/DNA-
in-h
Step #2 tapes H-FIBR- EXPL DNA-out | DNA-in-h FP-out
removal DNA-
EXPL-out
Step#3 FP FP-out H-FIBR DNA-t tapes EXPL
removal
Step#4 EXPL DNA-in-h tapes EXPL-out H-FIBR tapes
removal? removal
Step#5 EXPL-in FP FP-out FP FP
Step#6 tapes DNA-t tapes EXPL DNA
removal removal
Step#7 FP-t DNA-in-h
Step#8 DNA-t EXPL-in
Step#9 FP-in-out
Step#10 DNA-out

Table2  Examinatiorsequencesfthesix laboratorieghatrecovertheexpectedracesAbbreviations
are:H i hairsampling,FIBR i fibressampling,DNA i samplingof biologicaltracesFP i
fingerprint visualisation opt i optical methods,-out i the activity interestedthe external
surfacesf theitem, -in T the activity interestedhe externalsurfacesof theitem, DNA-t 1
specificsanpling on the tapesof biologicaltraces DNA-in-h i samplingof the hair inside
thejar for DNA profiling, tapesremoval i thetapesweredetachedrom thejar.

It canbenotedthat

1 All theselaboratories firstly collectedthe biologicaltraceson the outsidetogether
with fibres and (animal) hair. As discussedater in this report, it is importantto
underlinethattwo laboratorieg#1 and#11)visualisedhefingermarkinsidethejar
with opticalmethodsbeforeall the otherdisciplines.

1 The relative order betweenexplosiverecoveryand fingerprint recoverydid not
affecttheoutcomes

14
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9.2 Resultsfrom the DNA examination

9.2.1 Responses

All 36 laboratoriegeturnedthe resultsfor the DNA part of this exercise of which all
metthecriteriafor furtherevalation.

9.2.2 Results

The results of the DNA examination will be discussed per the DNA containing trace
that was deposited.

Since the laboratories were asked to examine the exhibit in full, most laboratories
produced more trace samples for DNA profiling in ageaof 2 to 18 samples, with an
average okightsamples. In totaR71 samples over all 36 laboratories were produced.
In Figure 5, the number of stains taken for each laboratory is presented.

Number of stains

20
18
16
14
12

Average ——

MACEY2023N35 e——

MACEY2023N29 ee—
MACEY2023N36 e—

MdCEY2023N30
MACEY2023N37 e—

MACEY2023N23 se—
MACEY2023N26 m—
MACEY2023N27 e—
MACEY2023N28 m—
MACEY2023N32 n—
MACEY2023N33 n—
MACEY2023N34

MdCEY2023N05

MACEY2023N07  me—
MACEY2023N0S e———
MACEY2023N0O e
MACEY2023N10  ——
MACEY2023N11 ——
MJCEY2023N12

MACEY2023N13 e—
MACEY2023N14 —
MACEY2023N15 ee—
MACEY2023N16 e—
MdACEY2023N18

MACEY2023N19 e—
MACEY2023N20 e—
MACEY2023N21  e—
MACEY2023N22 e—
MACEY2023N24 —
MACEY2023N25 e—
MdCEY2023N31

fuy
O N OBy B O
MACEY2023N06

MACEY2023N02 e
MACEY2023N04  —

MACEY2023N01  e—
MdACEY2023N03

Figure 5 Number of stains in the collaborative exercise tbladoratories
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In Figure 6 the distribution of sampling of all the 271 stains taken is given.
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of methods provided

Figure 6 Method of sampling for all stains in the CE

The main method used to extract DNA from the stains (84 % of stains) is the silica based
method either the column method or the magnetic beads based m&igode 7).
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Figure 7 Method to extract DNA

For 248 of the staingnformation wasalsogiven for the level of automatiarsed inthe
extraction method. As expectdtie silica based methods arem likely to be serj

16



ﬁ;? CERTAIN-FORS T
s fiCompetency, Education, Research, Testing, SO
NFSI Accreditation, and Innovation in Forensic Scienced Fxx

ISFP-2020-AG-IBA-ENFSI

or fully automated. The main extraction method used to extract DNA from these samples
was the silica based magnetic beads extraction method (76 %). This method was used
in a fully automated process (53%), a saumiomated process44/0) and only in 3 %
performed manuall{Figure 8).

— O d
E 5 E o SILICAMAGNETICBEADS
N =
SILICA COLUMN
2(’ PHENOL/CHLOROFORM
2
<
= CHELEX
SILICAMAGNETIC BEADS
e
> E SILICAMAGNETIC BEADS
= =
% a
5 SILICACOLUMN |
=4

0 20 40 60 80 100 120

Figure 8 Extraction methods used and the process the method is used in

The laboratories were asked to present the allele tables of the profiles they admdined

to classify them as a single (partialftdl), or mixed profiles. The results of the stain

origin, sometimes deduced by the lack of information or categati as O st ai |
unknown or i gi nlBigura 8. Sincp theEM2eandtthe daliva trace were

placed next to each oth@nd often detiled information about the sampling of these

traces was missingfor thepurpose oainalysis these traces were combiriedaddition

to the sampling of the specific traces after visual or chemical examinediogom

sampling waslsoperformed in 384 o all trace collections. The animal hair was take

for (human) DNA profiling in fourcases.
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AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
BEFORE ALL OTHER DISCIPLINES

AFTER FP CHEMICAL EXAMINATION

NO INFORMATION GIVEN

AFTER FIBRE/HAIR COLLECTION

AFTER EXAMINATION OF EXPLOSIVES

AFTER FP CHEMICAL EXAMINATION

AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
BEFORE ALL OTHER DISCIPLINES

IN THE LAST STEP (LAST LABORATORY INVOLVED)
AFTER FIBRE/HAIR COLLECTION

NO INFORMATION GIVEN

BEFORE FINGERPRINT DEVELOPMENT

AFTER EXAMINATION OF EXPLOSIVES

STAIN OF
UNKNOWN ORIGIN

RANDOM SAMPLING

AFTER FIBRE/HAIR COLLECTION
BEFORE ALL OTHER DISCIPLINES
AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
AFTER EXAMINATION OF EXPLOSIVES
NO INFORMATION GIVEN
AFTER FP CHEMICAL EXAMINATION
AFTER FP CHEMICAL EXAMINATION
AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
AFTER FIBRE/HAIR COLLECTION
NO INFORMATION GIVEN
AFTER FP CHEMICAL EXAMINATION
BEFORE ALL OTHER DISCIPLINES
AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
NO INFORMATION GIVEN
AFTER FIBRE/HAIR COLLECTION
IN THE LAST STEP (LAST LABORATORY INVOLVED)
AFTER FP CHEMICAL EXAMINATION
NO INFORMATION GIVEN r
BEFORE ALL OTHER DISCIPLINES F

HUMAN HAIR

FM#3

FM#2/SALIVA

FM#1

AFTER FP VISUAL (NON DESTRUCTIVE) EXAMINATION
AFTER FIBRE/HAIR COLLECTION

ANIMAL
HAIR

o

10 20 30 40 50 60

Figure 9  Origin of stain and process step of examinations when sample was taken

The results of DNA profiling (could a DNA profile be obtained and was it paotiill

or mixed) was related to the origin of the trace sampled. Results are presétigedan
10. In 51 % of caseshe traces sampled led to a partial to full or mixed DNA profile. In
13 % where the sampling was performed randagrstyll a profile caild be obtained
(mostly from theFM2/saliva trace In 23 % of all tracesvhere random sampling was
performeda DNA profile could not be obtained.
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RANDOM SAMPLING

STAIN OF UNKNOWN ORIGIN
RANDOM SAMPLING
ANIMAL HAIR

FM#3

HUMAN HAIR

FM#2/SALIVA

FM#1

SAMPLE OF UNKNOWN ORIGIN
FM#2/SALIVA

RANDOM SAMPLING
HUMAN HAIR

FM#3

FM#2/SALIVA

HUMAN HAIR

RANDOM SAMPLING

FM#3

FM#1

RANDOM SAMPLING

FM#3

FM#2/SALIVA

STAIN OF UNKNOWN ORIGIN
FM#1

N/A OR NO DNA PROFILE
OBTAINED

SINGLE
PROFILE

SINGLE

MIXED PROFILHPROFILE (FULLY (PARTIAL)

0 10 20 30 40 50 60 70 80

Figure 10 DNA results from the (deduced) origin of stains

HAIR (inside the glass container)

Most laboratoies (32; 89 %) returned results from the hair after DNA profiling. When
the laboratory processed the hair for furtteaminationthe sampling technique most
used was to cut the hair. Onedastoryused a tape for safeguarding and 1btatories
used aother methodThreelaboratories did not report on the sampling method used.

For thethreelaboratories that did not report on the DNA analyisi®, laboratories (#4

and #6) only performed a morphological examination and did not continue with the
DNA profiling. Laboratory #9 did not report on the DNA profiling of the hair, but stated
that a hair root was not observed for the hair. However, in the process of preparing the
exhibit, there was a visual check for the presence of the hair including the roat and
picture for proof was taken.

For the extraction of DNA from the haioot, the most common methods were used.
Most laboratories (23) used an extraction method based on Silica Magnetic Beads, of
which ten used a fully automated systeten a semiautomaed system andhree
performed the extraction manual. Silica column method was udedrifaboratories,

of which one reported fully automated approach #meelaboratories manual. Three
laboratories used the Chelex method (manual) and two laboratiseesthe manual
phenol/chloroform method. One laboratory reported the use of another method.
Laboratory#11 reported the use of QIA Symphony.

As expectedalmost all laboratories managed to obtain a partial to full DNA profile
from the hair root. Laboratpr#18 reported two samples of hair (#16 #id), where
only the first produced a full DNA profile. Laboratory #25 next to the extraction of DNA
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from the root took a swab from the surface of the human hair shaft. The complete root
producel a partial DNA pofile, whereas the swab did not. Only one laboratory (#20)
reported that a DNA profile could not be obtained following another (not specified)
extraction method.

FM1 (fingermark inside of glasscontainer)

The majority of the latratories, 32 in total, dichot report on this trace in terms of DNA
profiling. Of thefour laboratories that did find the trace and went on with profiling the
trace, #3 swabbed tlfimgermarkafter fingerprint chemical examinations for an area of
20x20 mm and useithe semiautomatd silica magnetic beads extracting method. The
resulting DNA profile obtained was reported as a mixed profile suitable for comparison
or search against a DNA databaldewever,the actual profile reported was a partial
single profile where the consensusethod was used to interpret the profile.

Laboratory #12 followed the same procedure, but swabbed a 30x30 mm area. The
laboratory could however not obtain a DNA profile.

Laboratory #26 reported the findingtbfeefingermarks, all observed after fingermark
visual examination, but without presenting the pictures of the mEhnkseforeit is not
clear if the actuafingermarkdeposited for this CE was one of them. The laboratory
could not obtain any DNA profile.

The laboratory #31 also performed the saméhotesampling and extraction method
and reported a single DNA profile, suitable for comparison or search against a DNA
databaseHowever, he laboratory reported the DNA profile fdonor B while the
fingermarkexamination reported a match with suspecBa this should be regarded as

a mix-up/contamination in the process for DNA analysis.

SALIVA (trace on the upper adhesive tape with #FM2)

All laboratoriesbut one handledthis tracefor DNA analysis.Most laboratories(28)
swabbedthe tracefor subsequenDNA extraction.Eight laboratoriescut part of the
adhesivetape and usedit for subsequenDNA extraction.Laboratory#31 reported
swabbingandcutting.Laboratory#9 only usedablind samplingstrategynotspecifically
addressinghis areafor swabbing.

Forthe DNA extraction againmostlaboratorieg24) usedthesilicagel basednagnetic
beadsmethod of which 11 usedafully automate@pproachanotherl2 semiautomated
andoneamanualprocedureTheotherextractionmethodusedweresilica column(6),
of which onelab reportedfully automatedapproachandfive laboratories manual,the
manual Chelex method (two laboratories)and one laboratory used the manual
phenol/chloroformbased method. Laboratory #11 reported the use of the QIA
SymphonyLaborabry #20reportedthe useof anothemmethodfor DNA extraction.
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Of the 35 laboratoriesthat sampledthe areaand performedthe DNA profiling 34
laboratoriegeportedthe expectedDNA profile. Laboratory#26 obtainedno profile.

FM 3 (trace on the lower dtesive tape)

Only 17 laboratorieg46 %) performedanalysisof thetraceon thelower adhesiveaape.
Theother20 laboratorieslid not reportonthe DNA analysisof this tape.

Of the laboratoriesthatdid analyse 11 obtainedthe correctprofile of donorB. These
were laboratories#3, #10, #12, #15, #18, #19, #28, #29, #30, #33 and #37. In some
cases, information was deduced together with information of the fingermark
identification. The majority of laboratories (7, 64 %) usedthe swabbingmethodasthe
collection method.Threelaboratorieg27 %) cut a pieceof the adhesivetapeandone
laboratory(9 %) usedto scrapeoff the trace. Predominantly againthe silica based
magneticbeadsextractionwas used(threefully automatedfour semtautomatedand
onemanualprocedure)silica columnmanual(2), nextto a manualprocedurdgor one
lab usingthe chelexmethodandanotherfor the phenol/chlorofornmextractionmethod.

Laboratory#15reportedamixedprofile butin profile tablerecordedhecorrect(single)
profile of donorB sothis wasconsidered correctresult.

Laboratory#19usedthe swabbingmethodfor collection of the black tape after FP

chemicalexaminatiorandafterfibre/haircollecion. However the sizeof the swabbing
areawasnot reportedsoit is assumedt wascoveringFM3 areasincea correctprofile

wasreported.

Laboratory#29 preparedwo sampledrom the tape.SamplelM04 wasa part cut out
from the 1.1.PCfingerprint(middleareaof theadhesivdapeon thetop of the canister).
Thecomrectprofile of donor B wasobtained Anothersample(1M05) wascut out from

1.2.PCringerprintwhichwasdescribedson oneendof theadhesiveapeonthebottom
of thecaniger. Also, herethe correctprofile of donorB wasreportedIt mighthowever
be thatthe positionof the tapeswerechangedn the excelfile by thelaboratory since
the positionof themarksdo not correspondo the groundtruth.

Onelaboratory #8171 reporteda mixed profile, with a minor matchfor donor B, anda
major contaminatn by lab personnel.The collection methodusedwas to swabthe
fingemark (swabbedarea20x18mm) after FP chemicalexaminationfollowed by the
manualsilica columnmethod.The obtained(mixed) profile was reportedsuitablefor
comparison.

Five laboratores reportedresultsthat were not consistenwith the groundtruth (#11,
#13, #21, #26, #31). All of theselaboratoriesusedthe swabbingmethod without
reportingwhat areawas swabbed.The extractionmethodusedwas mainly the silica
basednagnetidoeadsextractionrmethod(two fully automatedndtwo semiautomated)
andonetheuseof the QIA Symphony.
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Of thesdaboratorieslaboratory# 21 reportecalow levelmixedprofile (contamination)
not suitablefor comparisonsamplingafter fingerprint chemicalexaminationandthe
four otherlaboratories(#11,#13,#26,#31) obtainedno DNA profile.

Presumptive testing

Presumptiveaestingto determinethe origin of the biological samplewasperformedby
only 11 laboratorieq30 %), wheresomelaboratoriesusedmultiple presumptiveests.
Eight laboratoriegestedfor saliva,two laboratoriedPSA#11,sementest#28) tested
for the presencef semeniwo laboratoriegestedfor the presencef blood (#20,#28)
andonelab usedthe nuclearfastredmethod

Labordory #18 performeda Multiplex MSRE-PCR (DNA methylationprofiling of
tissuespecificmarkersfor humanblood, saliva,semenandvaginalfluid) andreported
suspectB with aDNA methylationprofile of humansaliva.

Profilesnotin line with the ground truth

FromthereportedresultsDNA profilesof expectedracesour extraneougprofileswere
observedfor laboratoriest3, #31,#8,#21):

For FM1, one laboratory reported a mixed profile not suitable for comparison
(laboratory #3) and one reported a single DNA profile suitable for comparison
(laboratory#31), which wasnotfrom theexpectedionorA.

For laboratory#3, a contaminationwasobservedor the swabbedingermarkinside of
the container (stain #9), identified after fingerprint chemical examination. The
laboratoryswabbedanareaof 20x20mm andusedthe silica magneticdbeadsn asemi
automategrocessTheresultwasreportedasa mixed profile suitablefor comparison
or searchagainsthe DNA databaseHowever thereportedoprofile wasa singleprofile
(with not morethantwo allelesperlocus)usinga consensusethodwheninterpreting
theprofile.

For laboratory #31 a contaminationfor donor B was observedfor the swabbed
fingermark (swalbed area not reported) identified after fingerprint chemial

examination.The laboratoryprocessedhe trace with the silica magneticbeadsin a

semt automatedprocess.The reported profile was a single profile suitable for

comparisoror searchagainsthe DNA databaseHowever,the laboratoryrecordedhe

DNA profile of donorB whereaswith thefingerprintexaminatiora matchwith suspect
A wasreported.

ForfingermarktraceFM3 two laboratorieg#8, #21) reporteda mixed DNA profile:

Laboratory#8 reporteda mixed profile on stain#9 (FM3) suitablefor comparign, with
a minor contribution of donor B and a major contribution of what was stateda
contaminatiorby the laboratorypersonnelln this processthe laboratoryswabbedan
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areaof 20x18mm afterfingerprint chemicalexaminationandusedthe silica magneic
beadsn amanualprocess.

Laboratory#21 for stain#3 (FM2/Saliva) reporteda low peakheightsmixed profile
(with a contributionof donor B). The areaswabbedwas inside of the adhesivetape
wheretheareaof fingerprintwasvisualisedafterfingerprint chemicalexaminationThe
laboratoryreportecthe DNA profile asnot suitablefor comparison.

Next to the targetedsamplingwhich led to contaminatioreventslaboratories#3, #6,
#10, #12, #16, #18, #30, #33, #36 reportedextraneougrofiles when sampling from
different placeson the exhibit. Most of the extraneousprofiles were reportedas
mixtures.lt is notknownif for thesemixedprofilesa(cross)contamination/Elimination
Databaseheckwasperformed An overviewof thelaboratories:

1 Lab#3- stan #3 sampledafter FP chemicalexamination
1 Lab#6 - stains#5,#7, and#9, sampledafterall disciplines

1 Lab #12 - stains #4, #11, sampledbefore all disciplines/afterFP chemical
examination

Lab#16- stains#4,#6, sampledafter FP visual (non-destrutive) examination
Lab#30- stain#13,after FP chemicalexamination
Lab#33- stain#4 (no further detailsare availablg.

Lab#36- stain#RDG1/3,sampledafter FP visual (non-destructive)examination

= 4 4 =

All of the laboratories,exceptone (#30) would report profiles as not suitable for

comparisonTwo laboratoriegeporteda single partial profile (#10 stain#4, #12-stain
#5) not suitablefor comparisorand onelab (#18 stain#9) single profile suitablefor

comparisonAll of theseDNA profiles reportedshouldbe regardedas contamination
eventsln total, 14 contaminatioreventswerereported.

Additional donor B profiles

Somelaboratoriesreportedprofile of donor B after samplingtargetedareas(surfaces)
of theitemwhereabiologicaltracewasnotdepositedandthereforaDNA profile would
not be expected However, laboratoriesreporteda single or single partial profile of
donorB in thefollowing instances:

Lab#6 - stains#2,#3 sampledafterall disciplinesand#10beforeFP development

Lab#8 - stains#1,#3, sampledafterfibre andhair collection
Lab#10- stain#2 sampledafter FP chemicalexamination
Lab#15- stain#4 sampledafter FP chemicalexamination

A 4 4 4 =

Lab#18- stain#6 sampledafter FP chemicalexamination
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9.2.3

1 Lab#27- stain#3 sampledafter FP visualexamination
1 Lab#30- stairs #1,#4 sampledafter FP visualexamination

TheDNA profile of donorB wasalsoobservedvhensamplesverecollectedirom larger
areasof the item or adhesive/nomadhesivesidesof the tapeswheresalivatraces and
FM2, threecould be includedinto sampledarea.When the samplingwas done after
other disciplines,mostly fingerprint examination,in most of thesecasedaboratories
reportedmixture DNA profileswith donorB:

# 6 sample#8, sampledafterall disdplines
# 8 sample#7 sampledafter FP chemicalexamination
# 10 samplests, 6, 9 sampledafter FP chemicalexamination

= 4 4

# 30 stain #13 sampledafter FP chemicalexamination(donor B and profile of
personnefrom fingerprintunit)

1 #23sample#6 sampledafter FP chemicalexamination
1 #20sample#4, sampledafter FP chemicalexamination

Discussion

In this collaborativeexercisefour true DNA containingtraceswereleft on the exhibit.

Thehumanhairwith rootinsidethe glasscontainerthefingermarkon the glasssurface
sideof theinsideof the containe{FM1), the salivawith thefingermarkon the edgeof

theuppertape(FM2) andthefingermarkin themiddle of the lower tape(FM3).

In orderto havetheresultsobtainedrom the DNA profiling in aclearformat, two excel
spreadheetsneededo befilled in, onefor the completeprocesof stainsearchingand
the subsequenDNA profiling andanothersheetfor the DNA profiles obtained.From
the stain number and stain description (and other information regarding the stain
searchingandsampling it wasnot alwaysclearwherethe samplewastakenfrom the
resultsobtainedor the staindescriptionvasnot alwaysunambiguousAlso, evenif the
samestain was examinedby different disciplinesit was nameddifferently without
furtherdescription

The main method for sampling on the traces (hair, fingermarls, saliva, random
sampling)that was usedwasthe swabbingmethod.This is in line with the origin of
biological tracesthat were placedin this collaborativeexercise(saliva and contact
tracesfingermarils).

Laboratoriesvere,in generalableto obtainDNA profiles thatwhereof goodquality

for comparisorto otherDNA profilesor uptake/searcmm a DNA databanKor threeof

thetraces.Only thefingermarkinsidethe glasscontainerdid not producethe expected
DNA profile in anyof thelaboratorieghatanalysedhis trace.
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Evaluation(single profile, mixed profile, partial profile) was basedon interpretation
providedby laboratoriesincethecorrespondinglectropherogramserenot askedor.

However,during evaluationof the resultswe observedliscrepanciebetweerhow the
profiles of the samplesverereportedandhow the samesamplesvererecordedn the
profilestableby somelaboratoriesReferencerofiles of suspectverenot givenin this
exercisdeavingthe DNA profiling processcompletelyblindedfor the participants.

Given the large variety of sequencesa specific trend for DNA profiling was not
observedRandomsamplingwasreportedevenafterfingermarkvisualand/orchemical
visualisation Sincethe salivastainwasalsovisible aftervisual examinationthis stain
was also sampledbeforeall otherdisciplines.Surprisingly,the humanhair was only
collectedin eightlaboratoriedbeforeall otherdisciplines.

The hair insidethe glasscontainershouldhavebeenvisible by the analystperforming
theexaminatiorof theexhibit. Thehumanhairrootproduceca DNA profile in all cases
whereit was processedor DNA profiling exceptlab#2Q 89 % of the laboratories
reportedthe correctprofile.

TheFM1 was not easy to detect and the majority of theratories, 32 in total, did not
report on thdingermarkin terms of DNA profiling. Of theour laboratories that did
find and analyse thisngermarkinside the jar, none of the laboratories was able to report
the correct profile oflonorA.

Thesalivatrace,in combinationwith FM2, wasthe mostsuccessfuto producea good
quality DNA profile where 97 % of all the laboratoriessucceededThis of course
becaus®f the presencef salivaon bothinnerandouterpartsof the uppertape,onthe
sticky sideoverlappingwith thefingermarkFM2.

As salivatrace,assourceof a high yield DNA, waspresenbn the outersurfaceof the
exhibit,it couldnotbeexcludedthatmanipulatiorwith theitem duringtheexamination
couldlet to transferof thetracealsoto otherpartsof the exhibitthatweresampledafter
that. Thatcouldbepossibleexplanatiorto detectdonorB profile in nornexpectingareas.

Ontheotherhand,f laboratorieglid final sampling(afterall/FPdisciplines)rom larger
areasof the item or adhesive/noradhesivesidesof the tapeswheresalivatracesand
FM2/FM3 could be included, we observedmixture DNA profiles with donor B, so
excep donorB additionalbiologicalmaterialfrom previousactions(examinationould
beintroduced.

Randomsamplingon the outsideof the jar, wasmostlikely to alsoproducea (mixed)
DNA profile of donorB sincethe salivawasalsodepositedn the outsice of theendof
the uppertape.Randomsamplingof otherpartsof the exhibit sometimeslsoproduced
a profile for this donorbut this shouldberegardedasa (crossycontaminatiorevent.It
is of importanceto clearlyreportthe samplingof the tracesin termsof locationon the
exhibitto preventfalseconclusionssto theexactlocationabiologicaltracewasfound.

25



£
o~ Sy

NFSI

CERTAIN-FORS
AACompetency, Education, Research, Testing, iy
Accreditation, and Innovation in Forensic Scienceo Sk
ISFP-2020-AG-IBA-ENFSI

* X %

* 4 %

When working with severaldisciplineson exhibits the awarenes®f the unwanted
introductionof DNA contaminatiorduringthe examinationis crucialandall necessary
andpossiblemeasuremustbe undertakero avoidthis. However,alsoin this exercise,
it wasfound that externalcontaminatiorwas not a big issue.Contaminatiorwas not
detectedn manycaseslin thetotal numberof tracesprocessedn thelaboratorieonly
14 contaminatiorevents(5 %) wereobserved
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9.3 Resultsfrom the Fingerprint (Visualisation) Examination
All the laboratories that met the exercise criteria returned responses for fingermark
visualisation. In this sectiom¢ processes used for visualisation will be reported.
The outcomes specifically relating to the latent mark in the inside of the jar (FM1), the
end of the upper tape (FM2) and the middle of the lower tape (FM3) will be discussed
in Section9.4: Results fo the Fingerprint (Identification) Examination.

9.3.1 Visualisation Processes Overview

For this exercisethe orderandextentof sequentiaprocessingvascomplex.Theitem
couldbetreatedasreceived sothatanymarkson the outersurfacecouldbe visualisel.
Theitem could alsobe dismantledoy removingone or both, piecesor tapeand/orthe
lid. Oncetakenapart,the componentgglassjar, two piecesof blackelectricaltapeand
ablackplasticlid with white plasticisedcardboardnsert)could betreatedseparately.

Figure 11 (top) showsthe popularity of visualisationprocessesisedat any stageof
fingermark recovery and independentof the target substrate.In total, 14 different
processesvere used.The combineduseof visual examinationand Supergluguming
weremostcommonlyused(32 organisations)Eight processesvere usedby lessthan
threelaboratories.

In orderto breakthis down further, Figure 11 (middle) showsprocessesisedon the
item beforetaperemoval,whereag-igure 11 (bottom)reportstheprocessessedonthe
jar and on the tape after tape removal. For clarity reasons,and becausethe
documentatiomelatedto the lid managemernis limited, any specificprocessingf the
lid is notincludedin thebottomchart.Pretaperemoval thevastmajority of laboratories
utilised optical methodsand Superglug~uming. This is a sensibleapproachdueto the
smoothnhon-porousnatureof all accessiblsurfacegglasgar, electricaltapeandplastic
lid (if left on)). Posttaperemoval,the numberof chemicalandphysicalmethodsused
increasedsadditionalsurfacedbecameaccessibléadhesiveside of tape,undersideof
lid (if applicable)and/orotherevidencaypeshadbeenrecoveredhairs,fibres,DNA).

Thetablebelow (Table 3) summarisesiow each mark wasvisualised More detail for
eachmarkis providedin the nextsections.

Mark # Optical Superglue| Superglue| Lifting Powders | Powder
laboratori Fuming Dye Suspensio
es Staining n
FM1 14 8 10 1 2 1 0
FM2 32 17 6 5 0 0 19
FM3 33 18 5 4 0 0 20
Table3  Summaryof the how many laboratoriesfound each mark and which processeswvere

successful
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Figure 11

Reported processes (overall)

o
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Reported processes (BEFORE tape removal)

mOn jar

B On tape

40

35
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Numberof laboratoriesisingeachprocesverall(top), pre-taperemoval(middle) andpost

taperemoval(bottom).Abbreviationsare:DYE (SG)i Superglualyestaining,GVi Gentian
violet, IND - 1,2-Indanedione)R i ReflectedIR, LIFT i Lifting, MMD 1 Multimetal
depositionNIN 7 Ninhydrin,NY3 7 NaturalYellow 3, POWi Powderdusting,PSi Powder
suspensiorn5Gi Supergluguming, UVR T ReflectedUV, VIS T VisualexaminationVMD
I Vacuummetaldeposition.
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9.3.2

9.3.3

9.34

Initial examination

Overall, preliminaryexaminationwashighly efficientfor FM1, aswell asfor FM2 and
FM3 after taperemoval.Indeed,when consideringthe numberof laboratorieshaving
observedthese marks, more than half of them observedthem upon preliminary
observatior(seeTable3).

Tape removal

Outof 36 laboratories, 23 (64 %) choseto applyadetectiortechniqueontheitembefore
removingthe tapes.Of these 22 appliedsuperglude.g.,Cyanobloomor Lumicyano),
followedwith dyestainingfor threelaboratories Only onelaboratory decidedo optfor

powderdusting.On the otherhand,12 laboratories (33 %) decidedto removethetapes
without applyingany detectiontechniqgue amongwhich six did not reportpreliminary
examinationof the item beforehandUnlessthis is dueto incompletereportingof the
stepscarried out in the frame of the MdCE, this raisessome concerns.Also, one
laboratoryconductedhe MdCE withoutremovingthetapes.

The addedvalueof applyinga detectiontechniquebeforethe removalof the tapedlies
in thedetectionof marksthatwould beoverlappingoetweerthetapesandthejar. Given
that all the elementsconstituting the outer surface of the item were non-porous,
superglueappearedisthe mostsuitedtechniqueat this stage.After taperemoval,the
questionof the newly exposedsurfacesi.e. adhesiveside of the tapesandpreviously
coveredglassarea mustbeaddresse@seenextsections).

Given that the adhesivesvere placedon glass,their removalfrom the jar could be
performednechanicallymostlyusingtweezersFormostparticipantsthetaperemoval
processwas performedwithout major issues.However, there is always the risk of
leavingtweezemarks onthetape(seeSection9.3.8).

Marks on the adhesive side of the tape

As it canbe seenin Table 4, mostparticipants(86 %) detectedboth FM2 and FM3,

whereasone and two participantsdetectedFM2 or FM3 only, respectively.One
participantdid notprocesshetapesyesultingin theabsencef detectiorof thesemarks.
Preliminary observation and powder suspensionwere the two most popular
exams/techniquehatwerecarriedout on the adhesivesideof thetapes(seeTable 5).

Both processesvere quite efficient, mostly due to the natureof FM2 and FM3, i.e.

sebumrich secretionslt is quite hardto understanchow somelaboratories detected
only oneof the two, for they hadthe samelikelinessto be detected.The mostlikely

explanations thattheyweremissed(lack of scrutiny).Also, for thoselaboratories that
processethetapeswith powdersuspensiomandgotnoresults thereagent/reciper the

applicationprotocolmaybeat fault.
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9.3.5 Transferred marks

Oncethetapesvereremovedseveraparticipantsreportedthedetectiornof fingermarks
on the jar, below the tapes.Thesemarks(called FM2T and FM3T) were transferred
fromthetapegotheglassmostlikely becaus&M2 andFM3 werecomposeaf sebum

rich secretionsAs it can be seenin Table 4, 19 participants(53 %) reportedthe

detectionof both thosemarks,whereasfour andtwo detectedM2T or FM3T only,

respectivelyPreliminaryexaminatiorandsupergluduming werethetwo mostpopular
exams/techniquawatwerecarriedout onthejar aftertaperemoval(seeTable 5). The

choicefor supergluguming is quite logical, with regardgo the natureof theitem, i.e.

glass Whatis moredifficult to explainis thenon-systemati@applicationof dyestaining
afterwardsi.e. only 15 laboratoriesfrom the 26 thatappliedsuperglueAlso, it canbe

pointedoutthatthe performancef detections lessercomparedo FM2 andFM3. Two

main reasonganexplainthis. First, laboratoriesdedicateda lower detectioneffort on

thejar aftertapeswereremovedi.e. four laboratories did not considerthe jar anymore
andtwo carriedout optical examinationonly. Secondthe transferprocessoccurring
without anypossibilityto controlit, sothe presence/detectianf thesemarkscannotbe

guaranteed.

# laboratores # laboratories
FM2 + FM3 31 FM2T + FM3T 19
FM2 only 1 FM2T only 4
FM3 only 2 FM3T only
None 1 None 10
Table4  Summaryof the performanceof the laboratoriesto detectthe fingermarkspresenton the
adhesivesideof thetapegq(i.e., FM2 andFM3) andtheir transferontothejar (i.e., FM2T and
FM3T).
Mark | Optical Superglue | Superglue | Powders | Powder Other
Fuming Dye Suspension | (Gyv,vMD)
Staining
FM2 27/17 12/6 6/5 0/0 21/19 0/0
(tape)
FM3 27/18 12/5 6/4 0/0 21/20 0/0
(tape)
FM2T | 24/16 26/14 15/5 4/3 1/0 1/(0)
(jar)
FM3T | 24/12 26/12 15/5 4/2 1/0 1/(0)
(jar)
Table5  Summaryof the popularity and efficiency of the different exam/techniqueappliedto the

adhesivesideof thetapes Eachcell is characterizedy two numbersthefirst is the numker
of laboratorieavingcarriedout this exam/techniqueghe secondhenumberof laboratories
havingvisualizedthe correspondingnarkat this step.
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9.3.6

9.3.7

The lid

Detailsaboutactivitiesrelatingto thelid arenot reportedsufficiently for a meaningful
analsis.

Mark on the inside of the jar (FM1)

Key points for FM1 areoutlinedbelow:

)l

14 laboratorieq38 %) found the mark on the insideof the jar usingthe processes
outlinedin Table 6.

Only eightlaboratoriefoundthe markwith opticalprocesse§#11 Figure 12, #2,
#4,#5, #11,#13,#16, and#24) andseven(#24 is excluded)wenton to conduct
subsequenthemical/physicamnethods.

o] Laboratory#30 observedhe mark but chosenot to imageit asthe priority
wasgivento explosiveexamination.

o] Laboratory#16cleanedhejar, postprocessingsothatabetteimageof FM1
couldbetakenthroughtheglass.

Figure 12. Lab#17 the FM1 observedwith opticalmethodsheforeanytreatment.

10laboratoriesound FM1 with Superglud=uming;for six of thesejt wasthe only
successfuprocess#3,#7,#12,#14,#21and#31)

Lifting andpowderswereonly usedon marksthathadbeenpreviouslyseenwith
opticalmethodsOnly onelaboratoryenhancethe Supergluanarkwith adyestain.
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Number of Successfuprocesses
DRSS Optical Superglue SuperglueDye | Lifting Powde
that found Fumi Staini
EM1 uming aining rs
14 8(2) 10(6) 1 2 1
Table6  Summaryof resultsfor the recoveryof FM1. The numberin bracketsindicatesthe number

of laboratoriesvherethe markwasfoundwith thatprocessonly.

Thereis noreasorto believethattherecoveryof the humanhair from theinsideof the
jar would inhibit in anyway the visualisationof the mark.

Other types of mark

Six laboratorieq17 %) reportedfinding glove marks(#3, #5, #16,#20,#31 and#35).
It is possiblethat morelaboratoriesobservedglove marksbut did not reportthem.In

somecasespoor quality ridge detail could be observed Thesemarksmay havebeen
left during the preparatiorof the item, or during handlingby the laboratory.A recent
studyhasshownthatevenfreshlyworn gloveshavethe potentialto leavemarksdueto

acoatingdepositedduringmanufacturen their outersurface?

At least one laboratory developedtweezermarks with Powder Suspensioron the
adhesive sideof thetape,althoughnotin theregionof thefingermarks.

Theseextra marks highlight the needto handleitems at little as possibleevenwith
glovedhandsor whenusingtweezers.

8 T.Leeetal.,,Compositiorof friction ridgedetil transferredhroughnitrile gloves,|.A.l. EducationalConferenceNational
Harbor,Maryland(USA), 2023, postersession
In addition: W.J. Gee, Disposablegloves: An innate source of transferablechemical residues Forensic Science
International 353(2023)111874.

32



CERTAIN-FORS kg
AACompetency, Education, Research, Testing, SO
Accreditation, and Innovation in Forensic Scienceo e

ISFP-2020-AG-IBA-ENFSI

9.4

9.4.1

9.4.2

Resultsfrom the Fingerprint (Identification) Examination

For the evaluation,the resultsof 36 laboratorieswere available. Three markswere
designedto be analysedand comparedwith the available referencematerial. As
anticipatedthe outcomes dependentiponwhatwasdepositecanddevelopedafterthe
applicationof visualisationtechniques.

LatentfingermarkFM1 insidethe glassjar

Fourteenlaboratorieq#1, #2, #3, #4, #7, #11,#12,#13,#14,#16,#21, #24 and#31)
were able to visualise the latent fingermark and correctly associatedt with the
correspondindinger of the donorA. The remaininglaboratoriesdid not visualisethe
mark. Among them, one laboratory (#30) noted to have been observedii dittle
fingermark f r a g nom he thner surface during the optical examination. This
fingermark was neglectedfor explosivesexaminationpurposes.lt is important to
underlinethatno picturesareavailableprovingthatit wasactuallythe FM1.

As expectedthe resultsrelatedto the FM1 could be linked with the strategyusedfor
theanalysisof theexplosiveinsidethejar. Thiswill befurtherdiscussedh section10.1

Transferof the fingermarksfrom the adhesivdaapes

As ageneralcommentbeingasadhesiveapeswereinvolved, the participantsshould
haveconsideredhepossibilityof thetransferof themarks to theglass This meanghe
marksshouldhavebeencomparedfterlateralreversionln section9.3.5,the overview
of thelaboratorieghatdevelopedhetransferrednarkshasbeengiven.

As for latentfingermarkFM2 (ontheedgeof thetoptapeT1l), five laboratorieg#2, #6,
#9,#10,and#28)observedhefingermarkon the glassand,aftercomparisongorrectly
identifiedit, clearlynotingthatthe sourcecamefrom the adhesivesideof thetape.One
laboratory (#20) did the same but the possibleorigin of the fingermark was not
mentionedSix laboratorieg#5, #8, #12, #18,#22,and#25),beingawareof thetransfer,
did not evaluatethe mark developedn the glassgiventhe betterquality of the oneon
theadhesivaape.Ninelaboratories#16,#23,#24,#29,#31 #32,#34,#35,#36)judged
the mark on the glassii n oftv a | Uereeof them (#16,#29, #32) madea specific
notationto thetransfer.

As for latentfingermarkFM3 (in the middle of the bottomtapeT2), five laboratories
(#4,#6,#9,#28,and#36) observedhefingermarkon the glassand,after comparison,
correctlyidentifiedit, clearlynotingthatthe sourcecamefrom the adhesivesideof the
tape.Sevenlaboratories(#8, #12, #16, #18, #22, #25, and #37), being awareof the
transferdid notevaluatehe markdevelopedn theglassgiventhebetterquality of the
one on the adhesivetape. Eight laboratories(#2, #5, #24, #29, #31, #32, #34, #35)

4 An examplein: AndersonE., Transferof latentprints on ducttape,Journal of Forensicldentification 73(2),
143-168,2023.
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9.4.3

judgedthe mark on the glassfi n oftv a | Twomf them (#29,#32) madea specific
notationto thetransfer.

Lab #7 visualisedboth the FM2 andthe FM3 on the glass(namelyasii ma X k and

A maX X dytit wasnotconsideredhepossibilitythatthemarkscouldcomefrom the
adhesiveside of the tape.For this reason after evaluatingthe marksfi ovf a | uheyo |,
concludedexcludingthe two donors.We recommendhis organisatiorto review their
internal proceduresegardingthe possibility of the fingermarktransferwhenadhesive
surfacesareinvolved.

LatentfingermarkFM2 i onthe edgeof thetop adhesivaape(T1)

Twenty-nine laboratorieswere able to visualisethe latent fingermark and correctly
associated with the correspondindinger of thedonorB.

Theoutcomes of thelaboratory(#7) have beendiscussedhn the previoussection.Here,
it shouldbenotedthatthemarkFM2 wasnotvisualisedontheadhesivesideof thetape.

Six laboratories(#2, #6, #9, #16, #32, and #35) visualisedthe mark but it wasthen
judgedfi n of¥ al:ueo

1 Laboratoriest2and#9i A differenceexists betweerthemaik ontheadhesiveside
andthecorresponderantheglass.This canjustify thefinal evaluationanexample
is givenin Figure 13).

Figure 13 Lab#27i ontheleft, thefingermark(namely,fi ma t d&developedn the adhesiveside of
thetape.This mak wasjudgednot of value.On theright, thefingermark(namely,fi ma 4 &
T laterallyreversionis applied)developedn the glass.The transferhasbeenclearly noted
by thelab.

1 Lab #6 - During the processingfor fingerprints, the adhesivetapeswere fir st

removedfrom the glassandthentreatedfor fingermarksvisualisation After that,
they were sampledfor DNA profiling. FM2 was visualisedboth on the adhesive
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