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AGENDA

What are Gunshot Residues (GSR)
PT Design / Sample Production

Data Evaluation

Inter - Laboratory Applications
= Proficiency Testing / Method Validation

In - Laboratory Applications
= QA / System Validation

Outlook / Future Applications
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Sampling of GSR

EURACHEM2008 — Rome, Oct. 08 3



@ Bundeskriminalamt m

Detection of GSR by SEM/EDX

« Automated particle search
by using compositional
contrast (BSE), imaging,
acquisition of EDX-spectrum

« classification of particles
according to their chemical
composition

 manual verification of GSR
Indicative particles (EDX-
spectrum & morphology)
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Detection of GSR by SEM/EDX
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Automated particle search
by using compositional
contrast (BSE), imaging,
acquisition of EDX-spectrum

classification of particles
according to their chemical
composition

manual verification of GSR
Indicative particles (EDX-
spectrum & morphology)
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Unique Pb-Ba-Sb
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Problems in Automated Particle Analysis

Automated SEM/EDX systems for particle detection

Is there a need for a standard?
system checking for:
 reproducibility
* reliability
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System Validation

Question: Will all particles be detected?

= test on the robustness of mean

42

Conclusions:

(with a stat. certainty of 95%)

— 5 measurements necessary
SYSTEMATIC ERRORS
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Demands on a particle standard

A sample with:

known number of GSR particles

known chemical compositions

known particle sizes

known location of the particles

Preparing an "artificial" GSR sample
=>» Silicon chip
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Sample design

- 1/2 “ stub

- 8x8mm Si chip

0.5 ym: 22 particles
* 0.8 um: 25 particles
* 1.2 um: 26 particles
e 2.4 um: 27 particles

O 10 pm: 3 particles

SPS-5P-Al1l

- unigue sample 1D

patent no: DE 199 32 357 C2
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Sample production
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e 4" wafer
e 8Xx8 mm=2 chips
e unigue sample ID
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Sample production

Synthetic GSR-particle
before Lift-Off-Process
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Mounting of chip on SEM-stub
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Sample production

SPS-P5-1C 04

WFS=1335 (manual}

patent no: DE 199 32 357 C2
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EHA Hiesbaden KT 23
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Application of the synthetic particle
standard in PT

* Important features of the GSR-
standard as a PT material:

» Defined number, size, position
of the particles

» Defined chemical composition
» High sample stability

» Can be examined in the same
way as samples form real
cases.
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History of the GSR PT Programme

e 1995 ENFSI: first discussions within the EWG "Firearms"
o 1996 first study ("collaborative exercise")
e 1999 “proficiency test” GSR1999 (study)
=> first attempt with synthetic GSR, PbSb-particles
e 2001 1st proficiency test GSR2001
= PbSbBa-particles
« 2003 “GSR2003”; Final Meeting in Bad Camberg, Germany
o 2005 “GSR2005” Final Meeting in Copenhagen; Denmark
« 2008 “GSR2008”; Final Meeting in Dubrovnik, Croatia
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Data evaluation

« Export of particle coordinates to Excel® (PbBaSbh, PbBa, PbSb, BaSb)
e Comparison with sample layout (Master)

1. Manually by printout of Excel® data (XY-plot) and comparison with
template (e.g. overhead transparency)

2. By transformation of the particle coordinates into the sample template
in Excel®

* In both cases the 10 um particles are used as a landmark

» Checking-off of the detected particles regarding the different size
categories
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Manual evaluation
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Evaluation in Excel
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Inter- laboratory application

Samle material for proficiency testing
 laboratory assessment
 method assessment

(e.g. particle size; detection capability)
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ASCLD-LAB approval

B I ILAC-Guide G13-2000

iy Reguirements for the

E =7 Competence of Providers of |SO 5725 1 - 4

s Proficiency Testing Schemes

ISO Guide 43-1

INTERNATIONAL
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GSR Proficiency Test

GSR Proficiency Testing Programme

— within ENFSI (European Network of Forensic Science Institutes)
— granted by EU (OISIN, AGIS program)

— GSR1999, GSR2001, GSR2003, GSR2003, GSR2005, GSR2008
— all results on

— published in JFS ( )
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Enclosure to the certificate of participation in the interlaboratory test GSR2005
for the laboratory

Lab Code: 117
www.quodata.de
True Assigned Lab s.d.
Pascription Value Value* | result™* used |Z-Score
Count of 0.5um particles correctly detected 14 13 7 1,3 -4.6
B e Contact | Sitemap | About us Count of 0.8pm particles correctly detected 30 29 24 29 17
Count of 1.2um particles correctly detected 32 a1 a1 3,0 0,0
We Let Your Data Speak
Count of 2.4pm particles correctly detected 24 23 23 1,1 0,0
Count of particles »>=0.8um correclly detected B 85 78 6.7 -10
Navigation GSR 2005 Archiv
Count of particles ==1.2um correcily detected 56 55 54 31 -0,3 —
H 35
Software *) In order to keep the conditions equal for all participants, a defect of one particle at the most over all size classes
I Interlaboratory Tests per test sample was allowed,
__ **} If the lab result equals the frue number of icles, it is set to the i d value (true value - 1), in order to
Dangerous Goods 25 * avoid inconsistent Z scores
Forensics : P 9 ° x
= GSR 2005|Archiv
Ll 2 e . L . Detection capability versus particle size
15 * o "
[] " ¢
4 e e 50% - Percentile: mss= 0.5 pm: 90% - Percentile: mg = 1.0 um; steepness: s = -4
L 1
05 b s 09
x o|° ‘ 08
A «
( - * A 07
=3
05 £ s
=1
‘. * s g o5
a 8 ..
15 . o4 ) é : -
' o 03 1 : |
k] detection cap. =
1oat ‘ 8 oz | ( Particle Si
o] % I 1+ [pr————
01 \ Iy, /
25 b hd ! :
0
e . i o 3 1 3 2 25 3
A A
. E\ Particle size {um}
-35
N o N 3
od NFSI ProLab 2006/ quo data GmbH, _ & W
O O CDESQ) 8)1 ] hitpzwww.quodata dalcms-bka quo data
Expart Wodking Group V
i S 45 1 Firearms
vom 5 - R - g
EURACHE -20,5 19,5 185 17,5
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International Pro
Identification of GSR

EURACHEM2008 — Rome, Oct. 08



m Bundeskriminalamt m

Z-score Assessment

Z-scores

» According to "Internat. Harmon. Protocol for Proficiency Testing
of (Chemical) Analytical Laboratories"

» Determination of mean value (M) and standard deviation (S)

» Assessment of the individual success rate by "Z-scores"

[no. of detected part.] - M
S

(ISO Guide 43-2; EURACHEM; ILAC-Guide G13)

EURACHEM2008 — Rome, Oct. 08
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Reports

Enclosure to the certificate of participation in the interlaboratory test GSR2005
for the laboratory
Bundeskriminalamt; KT23

Lab Code: 117 Detection capability versus patrticle size
Thaerstrasse 11
65192 Wiesbaden 50% - Percentile: msp= 0.5 um; 90% - Percentile: mgy = 1.0 um; steepness: s = -4
1 —
09
Description uits
Value 048
Count of 0.5um particles correctly detected 14 v e
= B
=
Count of 0.8um particles correctly detected 30 ® s
8 04
Count of 1.2um particles correctly detected 32 _5 '
§ 22 detection cap. :;F
Count of 2.4um particles correctly detected 24 & | 02 > I( Particle Size |
) 0.1 \ M, )
Count of particles >=0.8um correctly detected 86
0
0 0.5 1 1,5 2 2,5 3
Count of particles >=1.2um correctly detected 56
T Particle size (um)
*) In order to keep the conditions equal for all participants, a defect it NG
per test sample was allowed. W N v SJ.
**) If the lab result equals the true number of patticles, it is set to th l‘ i P_Z?Lab 2005&-’ Eﬂuz d’ata G};ﬂth- quo data
avoid inconsistent Z scores Eipar Wik G il
Firearms
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Lab-Code: 441; s=-20; m50=0.7; m90=0.8 I

detection capekality
°© o
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detection cgpekility

Lab-Code: 340-1; s=-4; m50=0.4; m90=0.6

1

/
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particle size [pm]
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Youden-P

7 scores GSR2008

Z scores GSR2008

o 7 « 5 4 -3 = 4 8 1 2
Z scores 2003

2003 / GSR2005
@20.8 yum @21.2pum @ =0.8 um

Z scores GSR2005

GSR2005 / GSI

B -3
Z scores GSR2005
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In- laboratory application

For system validation / verification

» optimisation of measurement parameters
 notification of potential systematic errors
» avoidance of unnoticed, slightly drifting parameters
e use as a standard in QA/QM

* reqgular system check, documentation

» system check after installation/upgrade/repair

EURACHEM2008 — Rome, Oct. 08
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Recognition of potential errors

 Incorrect stiching of fields (mechan. / electr.)
- field overlap

- spacing

- WD correction SEE

- scan hysterethis correction (TV/point mode)
 Insufficient BSE-detection/settings (brightness, contrast)
 insufficient SEM/EDX settings
e minimum particle size, magnification, field sizes
« EDX-calibration (GSR standard)
 Instable system parameters (drift of focus, current, etc)

EURACHEM2008 — Rome, Oct. 08
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System Validation (lll)
FEI Quanta / Oxford INCA
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Outlook

GSR particle standard
- produced and distributed by PLANO GmbH

future app“ca‘uons Accessories for Microscopy Aﬁ

- steel industry
- MLA
- asbestos fibres

Tod Polla, Ine.
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Forensische Wissenschaften

Kriminaltechnik
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