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REBR(E. KBERICTY ) —ILEIN—Z)L (%. ma/g £/z(F a/ka) BEAIDBEE TR
MUIEBDZERAWNTIENR T D. MEBEDEETHD 1.026 (g/L H'5 a/kg N\DERIE)
ELEEMD 1.2 DRREEERE T D EFFEIE 1.236 (C12D,

MEZERAWNTESNIEISY ) —IVEEIFY DT NI T POREHRDRICANTTDE. 2
siC2mb 7))L I-)VBE(ICRESNTHAEINS, MEY> TILOERIE. BlE
PRI DINEFIR, EMZAVTESNICHERIZ 1.16 8. IRZSVI N TDK
BRTESNIZRERE 1.236 89 D,

MEMNEML TLWBRIBEE. MEEDEE T 2mMOFEFAET D,

EtOH in 0.10 0.20 0.50 1.00 2.00 3.00 4.00 5.00
g/L

EtOH 0.0809 | 0.1618 | 0.4045 | 0.8090 | 1.6181 | 2.4271 | 3.2362 | 4.0453
in %o

6.3 EXwv NMEEDOFIE
200 uL OZEFRREZ(3ERERY > T )L(E 1000 uL OREPEERRK (THF) &3t
(C. 20 mL DAY RXR—X)\A177)LIC/\Z)L b > Microlab 500 Series Dilutor
(FT BA 007 Micr Hamilton Microlab {£R5BAEESR) ZHAUVVTCEAT D,
BROMREFRY > T )L, £\ T 0.5 g/L OxF8EEEL. 10 ADDEBEDER (n=2).
MBS (1.1 D& 3.0 g/L, n=2) Z3H9 D, ATEDRE (CxEER (1.1
HDdULE 3.0 a/L, n=2) EEMEERIELTIS >IN EDTT D, WEREBIDE
RI&E. NI TH D,
(work UX S FT FB 039 AW RZR—X-GC (CLBT7ILT-ILDOEEESER)

6.4 BIFERERDIED S

BIEE. PF—BICR> TXEbEND., 20ROy MES, &aisiRBoiEsa
NEFEND. BIEZRIBHDHIC, BEEZET—4 - /LR (D : ¥YYYY¥YYMMDD)
HANDT B,

6.5 FEEROFHM
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OOX NS T4 —DHDRTHR. T—F>E—UEEICKL> TEEN (TN
%. £9. BHTOTSAICK D TEITESNEEDINECLNE DB TR TEHET
3. BECLDBERDHIERE ESNEBEE. R—XASA2ZFHTEIETET, TN
ZNOEHCDVTESNIEREE. Wisd3TIA4—L4 (FT_FB_010 77J)LI—)L#
E) (CFHTANDEIN, 5—XT7AILIENMENS,

6.6 FHESIUNKEE

LT ORANERSND & DITERMDREND.
- 1HEAMFRENY 0.98 ZHB X TL\D,
- TNTND QC U TILOREMMEESNIEHEENICHSD ( DEEFHNENDZD
DMF7)ILI—)VREDFEE(CE T D GTFCh $5&t] (CX > TRESNITER)
- DHTTRY) & NEREM B ORIFIFEA MR E—E LTV D,

BEY>TIL

4.04%ZBZ DY TIVEHMU CTHAE T DREN G DI, RESNDEG
<4.04% CdD,

1.00% A T DFEEDIMET (F. RARETREDE 2 DIEROBDERAFFEZE(F 0.10%0
T9Y,

1.00 ZBR 2DTEDZES. RAHEZEE 10% T,

FHMfDzs(C. 2 DA TESNIZEMR 7))L I—IVEE (n=4) Z¥159 3,
BRE HRLT, NERUT 2 T THRET D,

7 IHTEDIRTR
REELR— h 2B R

8 BhEXE

9 @k

MEMO
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Japanese Association of Medico-Legal Toxicologists, Osaka, March 15, 2019 .

ETOH ANALYSIS
IN ACCORDANCE WITH THE

- S8OCIETY OF TOXICOLOGICAL
AND FORENSIC CHEMISTRY

(GTFCH)
ANC
ISO 17025

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

Google Earth

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg + Austria ¢+ thomas.keller@sbg.ac.at
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b SALZBURG AND UPPERAUSTRIA | o

UPPER AUSTRIA
(1.421.700 = 16.7 %)

SALZBURG
(536.400 = 6.3 %)

Population AUSTRIA : 8.488.500
Population Salzburg + Upper Austria : 1.958.100 = 23 %

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 ¢+ 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

b INSTITUTE OF FORENSIC MEDICINE | ®

MEDICINE DNA FORENSIC
TOXICOLOGY

1 CHEMIST / 4 CTAs

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b INSTRUMENTATION D

= 1 Autoanalyzer (AU480)
1 LC-MS/MS

5 GC-MSD
pit 3 HPLC/DAD

)i 2 GC/HS-FID
-8 1 UV-SPECTROMETER
i 11MS

FORENSIC TOXICOLOGY O

ANTE-MORTEM-
TOXICOLOGY

POST-MORTEM-
TOXICOLOGY

OTHERS

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b POST-MORTEM TOXICOLOGY e

~— URINE
BODY LIQUIDS _ cripHERAL BLOOD
~— HEART BLOOD

~~— STOMACH CONTENT
— BILE

~~— CEREPROSP. FLUID
~— VITREOUS HUMOUR

~— LIVER
~— KIDNEY
~— BRAIN
~— MUSCLE

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria + thomas.keller@sbg.ac.at

b POST-MORTEM TOXICOLOGY | e

JUSTICE AUTOPSY . [TOXICOLOGY

BODY FLUIDS / ORGAMS

1. REGISTRATION
2. SAMPLE PREPARATION

3. SCREENING: 1. IMMUNOCHEMISTRY
2. GC-MS (acidic, basic, neutral)

4. ALCOHOL ANALYSIS
5. CO-Hb or other Special Analyses

6. QUANTITATIVE ANALYSIS: GC-MS ; LC-MS/MS
HPLC-DAD

7. WRITTEN EXPERT OPINION
8. SAMPLE STORAGE AT -30°C FOR 1 YEAR

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b ANTE-MORTEM TOXICOLOGY

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria + thomas.keller@sbg.ac.at

POLICE / "BLUE BAG"
INSTITUTIONS BLOOD / URINE

> TOXICOLOGY

1. REGISTRATION
2. SAMPLE PREPARATION

3. SCREENING: 1. IMMUNOCHEMISTRY
2. GC-MS (acidic, basic, neutral)

4. ALCOHOL ANALYSIS

HPLC-DAD
6. WRITTEN EXPERT OPINION
7. SAMPLE STORAGE AT -30°C FOR 2 YEARS

5. QUANTITATIVE ANALYSIS: GC-MS ; LC-MS/MS

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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REGISTRATION

app—— w:'u-.‘ LY

i

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

CASE FORM

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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PRE-ANALYSIS

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

PRE-ANALYSIS

Ante-Mortem Toxicology Post-Mortem Toxicology

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b SAMPLE STORAGEAT-20°C | @

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

b SAMPLE STORAGEAT+4°C | @

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b SAMPLE STORAGEAT-30°C | @

FOR 2
YEARS

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

ETHANOL @

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b OCCURENCE AND CAUSES FOR INTOXICATION

ley, rice, corn)

 Distillation of the resulting ethanol leads to further
concentration

» Causes for intoxication:
drinking excesses
drinking bets
psychological crises
suicidal intentions

» Ethyl alcohol is produced by the fermentation of
monosaccharides (e.g. glucose, fructose), disac-
charides (e.g. maltose, sucrose) or starch (e.g. bar-

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 ¢+ 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

b ABSORPTION, DISTRIBUTION, ELIMINATION

* Alcohol is absorbed into the general circulation from the stomach
and upper small intestine.

* Absorption is completed no earlier than 20 min or 120 min after
drinking.

» Carbonated beverages accelerate absorption, since CO, bubbles
released in the stomach irritate the mucous membrane and pro-
mote blood circulation.

» Ethanol is highly water soluble and does not distribute well to all
body tissues (fatty tissues) after absorption from the gastroin-
testinal tract.

+ Alcohol degradation by the liver starts shortly after drinking, i.e.
already during the absorption phase.

* The degradation rate ("betag,") ranges from 0.10 %o, to a maximum
of 0.20 %o per hour.

* 2-3% are excreted via the lungs, 1-2% via the kidneys. The majority
is metabolized in the liver.

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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ALCOHOL METABOLISM O
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Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 ¢+ 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

ACUTE NEUROLOGICAL DEFICITS | @

BAC %] Neurological defici

3. first motoric problems (difficulties with walking)

4, slightly restricted field of vision

5. limit of driving and roadworthiness (in Germany)
6. slight speech disorders, delays in response time
7. slight nystagmus (involuntary eye movements)

1.0 moderate state of intoxication

1.4 strong intoxication, limit of coordinated movement
2.0 strong clouding of consciousness, impairment of

memory
>3.5 alcoholic anaesthesia
4.0-5.0  |ethal limit concentration

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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b PHARMACOLOGICALLY INDUCED INTOLERANCE TO ETHANOL

consumption

* sensation of heat
» severe headache
» general indisposition

sure (even circulatory collapse)
* increased breathing frequency

the body

(disulfiram) during the polymerization of rubber.

» extreme reddening of the skin on head, shoulders and chest

» heart palpitations with simultaneous decrease of blood pres-

+ symptoms persist as long as ethanol is distributed throughout

+ “lime nitrogen disease" in farm workers, caused by spreading
of calcium cyanamide (Ca=N-CN) in combination with alcohol

» similar symptoms occur in workers who come into contact
with the vulcanization accelerator tetraethylthiuram disulfide

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 ¢+ 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

b BLOOD ALCOHOL ANALYSIS

spective

» Specific detection methods
(ADH + GC Headspace; 2 x GC Headspace)

cant
« Analysis is easily repeatable, if necessary

+ Methodical and practical errors are insignifi-

» Greatest evidential value, from a forensic per-
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b BLOOD ALCOHOL ANALYSE [ e

A
WIDMARK; |d(t)= G best

Cn - Presumed blood alcohol concentration at time ¢
A : Quantity of absolute alcohol consumed [g]

KG : Body weight [kg]

r : Volume of distribution [L/kg]

(male: r=0.7 ; female: r =0.6)
betagy: Elimination rate per hour [g/h]

t : Time from the start of consumption to actual
event
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b ISO / IEC 17025:2017 @

ISO/IEC 17025 General requirements for the competence of testing
and calibration laboratories is the main ISO standard used by
testing and calibration laboratories.

ISO/IEC 17025 is the standard for which most labs must hold
accreditation in order to be deemed technically competent.

In many cases, suppliers and regulatory authorities will not accept
test or calibration results from labs that are not accredited.

ISO/IEC 17025 requires continual improvement.

Accredited labs will be expected to keep abreast of scientific and
technological advances in the relevant areas.

ISO/IEC 17025 allows laboratories to carry out procedures in their
own ways, but an auditor may require the laboratory to justify
using a particular method.

LS%IIEC 17025 is the basis for accreditation from an accreditation
ody.

Third party auditing of the lab is normally carried out by the
national organization responsible for accreditation.
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ISO / IEC 17025:2017 @

ISO/IEC 170255 5% - X IEBSBED W EICRET 52— R EREIH
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b GUIDELINES EtOH-ANALYSIS o

Directives for the Determination of Blood Alcohol Concentrations
(BAC) for Forensic Purposes — BAC Directives

3. Handling of Sample Material

‘The laboratory will analyze blood samples obtained in accordance with Section 2. The date
the sample has been received has to be documented. The blood samples have to be
unpacked by two authorized persons. This process has to be recorded. Flaws in the sam.
ples, packaging, labeling andlor have to

The labels on the blood samples and the accompanying documents have to be checked
immediately for consistency. The identifcation detais of cortracing authordies and any
adhesive Iabels that may have been sent along with the samples have to be used as in-
tended. In addiion, alab-intemal sample identification system may be used

Preface

In its 1965 expert report, the Federal Board of Health formulated directives regarding th
determination of blood alcohol concentrations in traffic offenses, which subsequently were
adapted several fimes due to supreme court decisions, following the current state of science

the German Society for Forensic Medicine (DGRM), the German Society for Traffic Medicine
(DGYM) and the Socisty for Toxicological and Forensic Chemistry (GTFCh). Due 1o less
ooy ornzmion] s s o poying e s ' i, e

¢ adjustment of the September 2007 44 Staff
Brestives (Brmwmm o 2szy aae g e e necessary

4. Requirements Regarding Staff and Space

The head of the laboratory is required to have a university degree in science or medicine
(diploma, master, Staatsexamen or equivalent degree) To be able to perform analyses for
forensic purposes, he or she has to provida proof of a comesponding forensic qualification
(ot i), Goaiklonn, Contuby ke bt be-eomokeyeied B fogier
participation in relevant training courses

1. General Background

The purpose of blood alcohol measurements s to determine, with probative value, blood al-

oMol concentrations for forensic objectives. For the follwing purposes, the term “alcohol
shallreferto ethanol (ethyl alcohol, CAS 64-17-5).

Alcohol concentration always has to be measured by two different methods, sither
using an alcohol dehydrogenase (ADH) method as well as a gas chromatography (GC)
method or, alternatively, two different GC methods,

Both analytic methods have to be performed at independent work stations, with sep.
arate equipment and their own dedicated technical personnel; in other words, analysis
may not be performed across workstations. For each method, all analyses have to be
performed by a single person, starting from the beginning at least until the measure.
ment of results has been finalized. A division of labor is not pemmitted. It is imperative
that the measured values are only brought together at the end of the procedure.
Calculation, evaluation and documentation of the alcohol concentrations may, however, be
performed by a third person

2. Contracting Authority and Objective

Contradting authorties may be courts, publc authorities, institutions or private persons.
Blood samples may be collected according o the relevant provisions of the Code of Criminal
Procedure or the Code of Civil Procedure, respectively. or they may be submited voluntarily
afterinformed consent

Technical personnel are required to have a qualifed vocational training i the fiekd of abora-
tory analysis. ginthe y be provided

42 Space

The analysis of blood alcohol concentrations may be performed in specially desig-
nated laboratories only. Itis imper iminate any possibility of contamination of
blood samples, standards, reagents and laboratory el|mpmem vl
particularly substances containing alcohol (inclu o-propandl, etc.). The two ana
il ot vt b poformmnd o 0 idopning: e ok oons

5. Analysis
5.1 General Information

Each method has to be used to determine two independent values to three decimal
places. Therefore, two fllings at room temperature of the same volume or weight (ali-
quotation) per method are required. Both methods have to be validated according to
the GTFCh Directives before they are used in routine application. However, it is not
necessary to check the usability of aqueous calibrators.

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

44




b GUIDELINES EtOH-ANALYSIS

5.2GC-Method
5.2.1 General information

The gas-chromatographic analysis of the blood alcohol concentration is perfomed using
procedure estabished in the respective laboratory. Calibration and qualiy controls have to
d7 ofthe Di

A iy Al ol it senm!piasma has
to be added to
entin snmmlpiuma 2% o cxciuta, Ty il & el s s Ao
ard. For mass spectrometric detecton, deuterated ethanol (hydrogen/deuterium exchange >
2, no dsuterium attached to the oxygen) has to be used.

5.2.2 Two different GC methods

Two GC method:

different, i

+ Two different systems with comparable detectors (e.g. fi ization detectors),
s it et e it s ok o sl S e
ds for ethanol and the internal standard are differe

ar concomitant alcohols and endogenous volatile substances, .g.
ketones).

+ Two systems and two different detectors (e.g. flame ionization detector and mass
spectrometer with recording of atleast 2 ions).

5.3ADH Method

The enzymatic determination of blood alcohol concentrations is performed using a method
established in the respective laboratory. Calbration and quality controls have o be per-
formedin accordance with Sections 6 and 7 of the Directives.

If protein preciptation s required (determination in whole blood, hemolytc serumiplasma), it
has 10 be performed the same way twice, following two separate steps. Multiple analyses
from only one deproteinized sample are inadmissible. It s necessary to ensure that no eva-
poration sffects occur. In addtion, for any method with protein precipitaton, a separate vali-
dation has to be performed

6. Calibration

For calibration, aqueous ethanol sol used, the content of which has to be
guaranteed by the manufacturer. At least five calibrator concentrations have to be
i B o idbie i, Gk & pioki omcateion o2
0.20:1. 3.00 g ethanol per L. In contrast to the ADH method, the blank value
O et e o s e point. For deproteinized samples
in the ADH method, calibration has to be performed with similarly treated aqueous.
standards.

For each series of analyses, calibration has fo be repeated, unless all three quality
controls (low, medium and high, see Section 7) are within their specifications. In this
case, tis allowed to use the existing calibration.

I values above the point are obtained for apro-
s Has b b euibliahd 0 dememine the eat b dlkton, The dkalonfo. with
0 be both methods.

7. Quality Control
7.1 General requirements for the measurement of control samples.

Suitable serum/plasma samples have to be used for labinteral quality controls.
These are certified control samples or samples with reference concentrations and

ceed the maximum acceptable deviations (according to Section 7.2) and, if necessary,
may have to be limited by the laboratory itself when determining blood alcohol con-
centrations for forensic purposes. The control samples should reflect the variability of
the matix of the original samples. This is why samples from as many different manu-
facturrs as possible should be used as controls. Samples produced in-house are not
suitable as quality contros for alcohol analys

Rl o et Ayl ol pdiemil
have to be performed on each day of analysis or in each series, respect-
nvely Apeshive eontre s requlee o o concentrtions < 050 L. serum or < 040
glkg whole tween runs alternately at least one additional control in the

modium (050-160 giL sorum or 0.40..29 kg whole urood) and high concentration
range (2 3.0 g/L serum or > 2.43 g/kg whole blood), respectivel

In each analysis serios, control samples have to be inserted after at least 10 auther
ples (2 t0.end with a control sample.

All quality controls have to evaluated and documented. A control chart with two
measured values per procedure has to be established, which is used to evaluate the
individual results of both methods. At least one pair of values per concentration and
method per run has to be entered in the control chart. However, it has 1o be
beforehand, which control wil be actually entered.

arified
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7.2 Acceptance

7.2.1 Control samples

The target concentration (central line) and the maximum acceptable deviations are entered
into the control chart. A maximum deviation of + 0.05 gk (0.062 glL) with a target concen-
tration of < 1.000 gkg whole blood or 1236 gL serum is considered to be acceptable, with a
target concentration > 1.000 g/kg whole blood or 1.236 g/L serum the maximum acceptable
deviation s +5%

1f the specifications are exceeded, the cause for the deviation has o be determined,
corrective measures have to be taken and, if necessary, the entire test series includ-
ing all control measures has to bs repsated. I this is the case, only the concenirations
of the repeated test series may be entered n the test report.

The measurement uncertainty may be determined on request, in accordance with the
GTFCh Directives.

7.2.2 Authentic samples

For each sample, the measurement range of individual values has to be evaluated for both

For mean analytical values < 1.000 glkg whole blood or 1.236 gIL serum, a maximum
difference of 0.100 g/kg 0,124 /L) between the highest and the lowest individual result
s acceptabl mean anal lues > 1.000 grkg whole biood or 1.236 glL serum,
the maximum range is 10%.

8. Extemal Quality controls.

As an external quality control, the laboratory has to ate in atleast four External
QC Schemes in accordance with forensic criteria, covering the forensically relevant
work performance. According to Section 5 of the Directives, the QC Scheme samples
have to be analyzed in the same way as routine samples, which is why the matrix of
choics should consist of serum or plasma. A valid certificate has to be available at any
time.

5. Calculation of Blood Alcohol Concentration and Test Report

falcohol inall
where the respective material may be obt The concentration in whole blood is
entered in the test report. Following the distribution ratio of water and serumiplasma
or whole blood, the blood alcohol concentration is calculated based on the serum or
gl chcil somosmeaom K o i i o, £ 1 sk o
ol ek el oot abosa i \ the concentra-

Syl mglg or glkg, respecnvely, by using the divisor 1.03
(denslly ot seri). Tioe Combivd oo s, Berefone

f no serumlplasma may be obtained, the analysis has to be performed in whole biood. Tak-
ing the density (whole blood) into account, the divisor 1.06 has to be used to convert into
mg/g or ghkg. When using diluted samples in a headspace method (with a minimum 4 fold
dilution), no correction factor orthe vapor pressure increase has to be taken into account

The calculated whole blood alcohol concentrations have to be cut after the second

decimal place. The arithmetic mean of the fo idual concentrations is calculated
and also cutafter the second decimal place.

All individual values and their mean values have to be reported in ,per mille* (g etha-
ol per kg blood). Resuts below th owedt calbralor (owest calbrator reater han or

The test raport has to indicate any deviations/anomalies and confirm that the analyses were
rmed according to the curent Directives, and, in addition, that a certficate for the
Successful participation in an Extemal QC Scheme has been avaiable at the time of analy-

10. Document Retention Requirements.

Al diagnosic reports, measurement value protocols and qualiy cortrol charts have to be
tetained for a minimum of 6 years

11. Retention of Samples

The test material has 1o be closed immediately after each sampling prior to analysis.
The addition of substances of any kind to the primary sample after its receipt in the

aboratory fe not peratid, Biocc semples have b stored Enmeditely 1 8 efi
erator at approx. 4°C. For follow-up analyses or the analysis of potential concomitant
substances, serumiplasma should be separated from the remaining sample and stored
o e Sikie s e oSS T e ki
lab 5. L& ekl i el i prsdacet of Ve b
e THR o B s st i 1 el 7 e 2
years,uniess otharwis spectied by lagaly efecive nacienn Toe duty of custody
is incumbent on the responsible laboratory manage:
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12.Data Protection

The respective cortracting authority is also the owner of the information. By implementing
appropriate data security measures, it has to be ensured that no independent third parties
il recaive data-protected information. This doas not only refer fothe BAC value, but ako to
the fact that any test material of any specific person has been received. All employees have
to be informed accordinglyin wrting.

13. Quality Management

“The head of the Iaboratory has to ensure that the provisions of these Directves are complied
with at all times. This requires the implementation of a quality management system in
7025 for

14.Entry into Force

The Directives shall be effective on the day of their publication in the joumal Blutakohol. At
the same time, the Directives of September 2007 will become invalid. Anyone who has
determined blood alcohol concentrations for forensic purposes prior to the entry io force of
these Directives on the basis of the previously applcable Guidelines may continue to perform
such tests with atransitional period of 1 year.

Prof. Dr. Thomas Keller ¢ Inst
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SOP EtOH-ANALYSIS

Standard Operating Procedure (SOP) 1 Objective

The qualtative detection and quantitative determination of ethanol in serum and whole
blood samples, urine, body fluds and aqueous solutions by means of Headspace-GC-
FID (Devices FT_GE 053, FT_GE_057 and FT_GE_064) is o enable confirmation or
exclusion of consumption.

Changes: Section
2 Testprinciple
‘Addiion of a new device (FT_FE_064) 1 Gas chromatography (GC) is based on the separation of components by repeated disti-
i n bution or adsorption of a mobile and a stationary phase. The mobile phase aays con-
sists of a gas, the so-called carier gas. Here, the stationary phase s the separation col-
FT_AA_018 added to rlated documents 8 A,

Headspace: Anaytes,rendred gaseous in a sampls oven, ae inroduced intothe sys-
tom (st a cetan mourt of ome. squilbriom has besn reachad between the sub-
stances inthe solution and the supematant vapor space and s cetain amount
Contents: Page transferred by means of an automatic dosing necdle). This eads f diferent iferactons

G thase volatle subsiances wilh ine column matenal. They ars retained & the column
1 Objective materal fo diferent

2 Test pinciple
3 Testmateral

31 nterfering factors

32 Storage

4 Analyzersystem

41 Device(s) and settings

42 Reagents, chemicals, reference material
43 Other consumables

2
2 Alter passing through the separaton column,the gas flow enters the FID (Flame loniza-
2
2
2
3
3
3
3
5 Qualiy contrdl 3 3 Testmaterial
3
3
3
4
4
4
5
5
5
6

tion Detecton) s functonal prindple s to measure the conductiviy of an oxyhydrogen
flame (with hycrogen serving as the fuel gas) between two electrodes. The substances
10 be analyzed are transported into the flame via a carer gas stream, where they are
ionized thermally. The electrons released during fonization are collected (via a grid
around the flame) and recorded a5 a peak by a connected data system. The resulling
chromatogram eflects the time course of the current signal, wth each indvidual peak
representing a substance present in the test material The peak areas are us

mine the respective concentrations.

Serum, whole blood, homogenized blood clots, urine, other body fluids, aqueous

6 Test procedure ns and tissus samples.

6.1 Preparation of reagents/ solutions
611 Preparation of THF solution (ntemal Standard)
62 Caibration
63 Pipetting procedure
64 Sequence
65  Evaluation
66 Assessment and release crteria

31 Interfering factors

The determination of analytes in decayed sample material is often rendered difficult due
to the altered matrix.

32 Storage

Refer o, F1 VA 002 PROB: Order Veriicaon and Handing of Samples in the
Toxicology Depariment.
7 Limitsofthe procedure 4 Analyzer system

4.1 Device(s) and settings
8 Related documents A1 Devicel 9
9 Roferences Diutor
Referto: FT_AA_018_etoh

42 Reagents, chemicals, reference material
Aqua bidest

Tetrahydrofuran (THF) p.a

Aqueous standards: 0.1—0.2— 0.

5-1.0-2.0-3.0- 4050 giL Ethanol
Control samples ¢.g by Medichem/ ACQ Science
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Other consumables
20 mL Giass vials
Crimp caps with Septum N20

5 Quality control
In cach series of analysis, cotrol samples. ¢q_by the companies Meichem or ACQ
Science,

In each series, a blank serum sample s included as a negative control.

& Testprocedure

6.1 _ Preparation of reagents / solutions
11 Preparation of a THF solution (intemal standard)
Referto FT_AA_008 Preparation of THF Solutions

62 Calibration
The calibration series is: 0.1~ 0.2—0.5—1.0 2.0 - 3.0 — 4.0 - 5.0% Ethanol
The concentration of the Internal Standard (THF) is 0.04 giL.

The test material consiss of serten without any additves, The esults, howover,
are reported (as legally required) in relation to blood alcoh so
12, responds (o the veer contet ratlo for bload/serum of 91 % 10 76 %
Caltbration fs perfom sausous efersnce solukons in per mil b molg of
ko). Both the density af the plasma with 1.026 (conversion from gL (0 g/kg) s
e iblocd Wik 72 b itk ok ot o Comesaion, T

ina di

rof 1.2

Hore. however, the concentrati into_the Software’s Calibration
e oy o e e o P o e o S
et alcohol concentration. The resuits of the serum

iately reported as the blot

samples no longer need to be converted. Results of whole blood sar are
(lipkad 1 ocor 1 M sl of v ki [ g )
‘are multiplied by the factor 1.236. f the serum s t00 hamolytic, the serum will not

be separated = Seenple Is measurod a3 8 whole blood sample.

=R 0w Tom om0 im0 [zo0 [om0 om0 w0 |
[

000 | 01618] 04045 | 0a0so] 6161 24271 32200 s 3 |

6.3 Pipetting procedure

200 pL_ standard or sample are pipetted into the 20 mL headspace vials fogether ith
1000 L ntomalStancard (T
_BA_007

Micr Hamilton Microlab 500 Series for instructions of s

o ;m.nou At the end of me' series, the control (either 1.1 or 3.0 /L) is pipet
allowed b the lank serum (a5 negatve coniol, The chos of con-

Using the Hamiton Microlab 500 Series Dilor (refer

64 Sequence

The sequence is documented accordingto the work st inclucing lot number, name and
sample materil_Enter the operator name and the data path (D\YYYYIYYMVOD) before
starting the sequence

65 Evaluation

After completion of the chiomatographic analysis. the data are evaluated quantitatvely
by means of the peak area. First, the integration performed by the program is evaluated
visually.n the case o 2 manual

signal s required_based on the probable base line. The concentration printed for the
respeciive case wil then be manually entered irto the corresponding form (FT_FB_010
‘Alcohol Determination) and addedtothe case fe.

66 Assessment and release criteria

The series
“The conlation coeffent s greater than 0,98
+ The respsciive contrl samples aro wilin he sposfied anges (imis aceording 10
“GTFCh Directives for the Determination of Blood Alcohol Concentrations for Foren-
sicPupo
ot i oF i s sl S 5B Wtk
the speciications

For patient samples:
ples 2bove 4.04 s have tobe died and remeasired, so tht th reeased value

For mesn anelyfcal values beiow 1,00 . « maximum clffrence of 010 % be-
ihe lowestand the highest ndiidul esitis acceptab
0%

For the assessment, the 4 individual measurements of both blood alcohol meth-
o o e Al e s T places after the decimal
point, without rounding.

7 Limits of the procedure
Referto Validation Report

Prof. Dr. Thomas Keller ¢ Institute of Foren:
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b ALCOHOL-SAMPLE PREPARATION

0.2 mL SAMPLE
1.0 mL ISTD (THF)
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b EtOH STANDARDS & CONTROL SAWPLES | @

ACQ Science GmbH
Etzwiesenstrasse 37 phone:  +49-7457-946930
D- 72108 Rottenburg-Hailfingen fax: — +49-7457-9469369
Germany email:  info@acq-science.de
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b ALCOHOL-SAMPLE PREPARATION | @
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PE CLARUS 680 GC/HS-SYSTEMS

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

GC CLARUS 680

GC CLARUS 680 SYSTEM 1 SYSTEM 2
Stabilwax-DA DB-1701
Column (60 m; 320 pm ID; 0.5 pmdf) (60 m; 320 pm ID; 1.0 ymdf)
(RESTEK) (AGILENT)
Carrier Gas N, 5.0 N, 5.0
Split Flow 5 mL/min 5 mL/min
Initial Setpoint 100 kPa 2.5 mL/min
Temp-Progr. (9°) 60 °C (180°C 1_22"5(: ;'?‘/iTi; EOLZPCQC (0.8) -
Split on on
Injector Temp. 100 °C 100 °C
Detector A FID FID
Detector Temp. 250 °C 280 °C
H, Flow 45 mL/min 45 mL/min
Air Flow 450 mL/min 450 mL/min

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at
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HS 110

HS 1 1 0 SYSTEM 1 SYSTEM 2
Stabilwax-DA DB-1701
Oven Temp 66 °C 66 °C
Transfer Line 100 °C 120 °C
Needle Temp 100 °C 100 °C
Vial Thermost. Time 15.0 min 15.0 min
Pressurize 2.0 min 2.0 min
Withdraw 1.0 min 1.0 min
GC Cycle 10.0 min 15.0 min
Inject 0.03 min 0.03 min
Vial Vent on on
Column Pressure 120 kPa 200 kPa

Prof. Dr. Thomas Keller ¢+ Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 ¢+ 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

Real Case: 1.53 % EtOH

Stabilwax-DA

(isotherm)

DB-1701
(Gradient)

banin - Ej
] THF (ISTD)
= RT: 6.30 min
] EtOH:
g ‘ RT:7.70 min
R | \
I
LU L S
‘._r\l-llsru =)
| . . THF (ISTD)
E RT: 4.15 min
EtOH
RT: 3.42 mi
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GOOD Calibration curve ®

Calibration: 0.1; 0.2; 0.5; 1.0; 2.0; 3.0; 4.0; 5.0 %o

Fie Data Display FitType Sobve Help

3| SIR] A|R|A| B bl 2] A

ETHANOL

ISTD Area Ratio

0,00 1,00 2,00 3,00 4,00 5,00 6,00
ISTD Amount Ratio

Resdy ETHANOL

272 [Curve #1: Vi= 1 (No Vieighing) R5q = 0998849 15 Order - Force Origin
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BAD Calibration curve

Calibration: 0.1; 0.2; 0.5; 1.0; 2.0; 3.0; 4.0; 5.0 %o

Fie Dsta Display FitType Sobe Help

3| SIR| A|x|x| B | 2| A

ETHANOL
4,
S 3
T -
4
©
oo
<
e <
. /
1, /
/
0,
0,00 1,00 200 3,00 4,00 500 6,00
ISTD Amount Ratio
= ETHANOL 272 [Curve 1 Vi 1 (No Weighting) RSq = 0996628 15t Order - Force Origin

Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

51




b NICE Calibration Curve again!

Calibration: 0.1; 0.2; 0.5; 1.0; 2.0; 4.0; 5.0 %o

rrrrrrrrrrrrrrrrrrrrrrrrr

=| slnf Kwlx @ b 2| 4
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PROFICIENCY TESTING

EtOH
BTM
UF
QSA
BZF
STM
TCA
TDMA

EXTERNAL QUALITY CONTROL '

Alcohol

lllicit Drugs in Serum

Drugs in Urine

Quantitative Screening Analysis (S+U)
Benzodiazepines in Serum
Substitution Drugs in Serum and Urine
Tricyclic Antidepressants

Therapeutic Drug Monitoring

Mr. Michael Herbold

ARVECON GmbH phone: +49-6227-6909170
Kiefernweg 4 fax:  +49-6227-6909179
D- 69190 Walldorf email: info@arvecon.de
Germany
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CERTIFICATE FOR EtOH O
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b ACCREDITATION 1SO17025 | e

Die Nationale Akkreditierungsstelle / The National Accreditation Body
AKKREDITIERUNG AUSTRIA

bestatigt die der 1 confirms the of

Gerichtsmedizin GmbH
Jose-Schwer-Gasse 3, A-5020 Salzburg
Identifikationsnummer / ID-number: 0364
als/as
Priifstelle / Testing Laboratory
e/ aczoring
EN ISO/IEC 17025:2005

Dt der Estakirecienung /Il datsof accreatation: 08042014

Standortrganisationsenhet / stesunt:
GmbH, e 75,

Inormatnen
" Akieceng Ao D WA Ol . AfBerer
i .
et i
<
13.02.2018 Dipl.<Ing. Dr. Norrmiar Brunner
Daturn ] Data Lelter Airediierung Austra / Hesd Akkrealtienung Austria

Abtllna 1/12 - eradiierung Austria
0T | Snering 3 1Te - 13 6 71100508796 | F: 43 (071 72100 - 048238 | VR 039257
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Prof. Dr. Thomas Keller + Institute of Forensic Medicine ¢ Ignaz-Harrer-Str. 79 + 5020 Salzburg ¢ Austria ¢+ thomas.keller@sbg.ac.at

45

53



b VERY IMPORTANT TODAY @

| can do
things you cannot!

You can do
things | cannot!

TOGETHER we can do
great things!

!

COOPERATION !!!

Mother Teresa
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b COOPERATION PARTNERS 8
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b E3+HYMNESTEVET ®
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