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1 Feststellung der Todesursache, insbesondere bei Intoxikationsféile
Determination of cause of death, especially in cases of intoxication

B. Madea, F. MuBBhoff
Institut fir Rechtsmedizin der Universitat Bonnft§ilatz 12, 53111 Bonn

The determination of the cause of death as a mled@@antific basis for answering legal questionsanrd
intoxications are generally followed by legal qims$ (autointoxication, intoxication by others, iental
intoxication, breach of supervisory duties) - regsia differentiated and multi-stage examinatiarst®ortem
findings (morphological, toxicological, postmortésiochemical) have to be divided according to thkiration

and dignity into basic ailments, resulting statehe#lth and final cause of death. Postmortem fislishould
correlate with the medical history reported intlifge. If anamnesis is missing or anamnestic infdionais
questioned — like in cases of intoxication by otlpersons — the anamnesis has to be reconstructed by
postmortem examinations.

Special difficulties arise from multidimensional tpagenesis and in cases where the cause of death is
summation of individual phenomena. This might also of importance in cases of intoxication. Thus, an
orientation towards the so-called “dying typeshélar dying type, diverging dying type, convergingnd type,
complex dying type) which are derived from morplgital and toxicological findings is advisable. Taéeling
types have also been called a “thanatological kfithgtween basic ailments and cause of death. dugteaon of
postmortem findings (developed by Richter in 19883ording to their dignity (findings that definigeéxplain
death at a given time; findings which are suitableexplain death but not the isolated point of tiafedeath;
findings which are doubtful as cause of death)lss &elpful. An orientation towards these schemasidally
means to identify all findings in detail and thenwieigh them up against each other regarding thgiortance.
Thus, in cases of intoxication a complete morphichigstatus (autopsy findings including histolodngs to be
carried out as well as chemical-toxicological exaation of body fluids and tissues - if necessaithw
identification of metabolites, identification ofettway of the intoxication, discussion of chemiaaditological
findings taking into account pre-existing diseagdsmrmacodynamics, concentration of the activetanbs etc.

Intoxication with Convallaria majalis (Lily of the Valley)
Vergiftung mit Convallaria majalis (Maiglockchen)

U. Lemm-Ahlers, H.-J. Birkhahn, Th. Grobosch, D. Lanpe
Institute of Toxicology — Clinical Toxicology andiBon Information Centre Berlin

Two women (mother and daughter, 81 and 48 yearshalieved to gather leaves of Allium ursinum (Bear
garlic) in her own garden and consumed them aslaal.s®ne day later, they were taken to an emergency
department, both with similar symptoms of serioiexication with cardiac glycosides.

Blood of both patients were investigated in thaichl laboratory by immunoassays (CLIA from Bayead
nostics) for digoxin and digitoxin. Initial plasn@ncentrations of digitoxin were 80 / 113 ng/mLgldgeng
during the following days to 62 / 64 ng/mL, 45 /8&mL and finally 18 / 20 ng/mL (patient 1 / pati€?). No
digoxin was detected by immunoassay. As none ofwleepatients had any medication with digitoxinather
cardiac glycosides, blood samples (collected 18 admission into hospital) were sent to our fabory and a
general unknown toxicological analysis was perfatroa HPLC-DAD (1): digitoxin was natetected (LOD 30
ng/mL). In contrast, the immunological results (kPlom Abbott) were 45 / 63 ng/mL digitoxin, similéo that
measured in the clinical laboratory.

The supposition was, that the patients (becauskeofjreat similarity) probably ingested leaves oh@llaria
majalis instead of Allium ursinum. Convallaria majacontains about 40 different cardiotonic glyces, in
particular convallatoxin. In the plasma (colleci&ihafter admission to hospital) convallatoxin was noeed at
concentrations of 17 ng/mL (patient 1) and 13 ngfjpatient 2) by LC/MSmethanole-precipitation; column:
Waters Atlantis (20 x 2.1 mm, 3 pm; mobile phasethanol/water-gradient, supplemented with 1 ml form
acid; SIM-mode (m/z): 573 (ESI (+), LOD: 1 ng/mlh our laboratory in spiked plasma samples thescros
reactivity of the antibody of FPIA from Abbott wittonvallatoxin was 50%.
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Serious intoxications with Convallaria majalis &exy unusual. Due to the great structural simyawitth digi-
talis — glycosides an overdose can be detectednbyunoassays for digitoxin from Bayer Diagnostic&I¢G
chemiluminescent assay) and from Abbott (FPIA, fiscence polarization immunoassay). The quaniificaif
convallatoxin can be performed with LC/MS. The eliince between the concentrations measured by iomun
assay compared with those got by LC/MS is posslbke to the fact, that much more glycosides thavaitar
toxin are bound by the antibody.

1. F.Degel, W. Steiner, H.-J. Birkhahn, D. LampeDgémme. In Klinisch-toxikologische Analytik, Herageber W. R.
Kilpmann, WILEY-VCH Verlag, Weinheim 2002.

V3 Sechs Vergiftungsfélle nach intravenésem Konsum von mit Atropin
verschnittenem Kokain

Six Intoxication Cases after Intravenous Injection of Cocaine adulterateithw
Atropine

Jochen Beyer, Frank T. Peters and Hans H. Maurer

Department of Experimental and Clinical Toxicologiversity of Saarland, D-66421 Homburg (Saar),
Germany (hans.maurer@med-rz.uni-saarland.de)

Background:Intravenous injection of cocaine is a popular faxfrapplication among heavy drug users. Within
one week, six patients with hallucinations, blurvésions, and a central anticholinergic syndromeenaad mitted
to various hospitals. All were heavy drug users whiocede intravenous abuse of cocaine.

Methods:Blood plasma and urine samples as well as the sgadge from one case were submitted to the
authors' laboratory for toxicological analysis. Téemples were analyzed according to the authoasidsird
toxicological analysis procedures (Maurer HH (200@thods for GC-MS. In: Pfleger K, Maurer HH, Welger
(eds) Mass spectral and GC data of drugs, poigmwicides, pollutants and their metabolites, gaiViley-
VCH, Weinheim, pp 3-241). Quantification of benzeggonine, cocaine, and atropine in plasma was ipeeid

by liquid chromatography-mass spectrometry (LC-M8gr solid phase extraction (according to Maurét, H
Tenberken O, Kratzsch C, Weber AA, Peters FT (2Q0@hromatogr.A 1058:169) using benzoylecgorine-
and cocainal; as internal standards.

Results:The screening analysis of urine showed in all €dlse presence of large amounts of cocaine (metabo-
lites) and atropine. In five cases, small amouritsnorphine, benzodiazepines, paracetamol, salicatil,
and/or ethanol were also detected. The plasma ntmatiens of benzoylecgonine were below 100 ng/mEour
cases and in the other two, they were 513 and h§AAL, respectively. Cocaine concentrations weralin
cases below 100 ng/mL. The atropine concentratianged from 4 to 31 ng/mL. The syringe containechawe,
large amounts of atropine as well as small amoafndhenacetin.

ConclusionsThe concentrations of atropine were above theaffeutic range in two cases and within the thera-
peutic range in four cases. Thus, the patientsptyms were attributable to atropine. The preseotesgs have
shown that atropine was used as adulterant of weaaid that intravenous injection of this mixturade medi-

cal treatment necessary.

V4 Falsch diagnostizierte todliche Vergiftung mit Herbstzeitloserbei einem
Kleinkind

Misdiagnosed fatal meadow saffron poisoning in a toddler
Katharina M. Rentsch?, Ch. Rauber-Liithy?, W. BaeF’,

Ynstitute for Clinical Chemistry’Division of Clinical Pharmacology and Toxicologyniversity Hospital, CH-
8091 ZurichDepartment of Pediatrics, Ratisches KantonsspitahiCSwitzerland

Background: In Switzerland meadow saffron (colchicum autumpasea widespread plant throughout the
country. In springtime its leaves can be mistakendear’'s garlic (allium ursinum), which is colledt for
alimentary purposes. The mistake can lead to seratdatal colchicine poisoning.

Case:ln august, a 3-year-old boy was admitted to tloallbospital with dehydratation, tachycardia, solance

and confusion. Two days before admission he startaditing, had severe abdominal cramps and profound
diarrhoea. His laboratory results indicated a mataetacidosis, prerenal kidney insufficiency andeli failure
with a tremendously elevated ammonia concentraf®®0 pmol/l; normal range < 33). The salicylate
concentration at entry in the hospital was 0.4 ninftierapeutic range: 0.4 — 2.2). Despite inte@sivedical
treatment, the boy died 5 hours after admissioseBaon the symptoms and the detection of salicyliamtéhe
patient’s blood the diagnosis of Reye syndrome mvade. No postmortem examination was performed.
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One year later two fatal cases of mistaken meaddinos leaves were reported in the newspaperslaiive of
the child heard the news and remembered that titét whs playing on grassland in the mountains aatihg
leaves, the day before the symptoms started. Meaddfnon was found at that time at the place wlileeeboy
was playing and the suspicion aroused that thentigit have eaten leaves of meadow saffron. A sexample
was still available and colchicine was quantifiexing HPLC mass spectrometry. The colchicine comagah
was 7 pg/l (toxic > 5 pgl/l).

Conclusion:Colchicine poisoning usually occurs in springtiafeer intake of mistaken meadow saffron, but in
higher altitude nature is behind as compared teetgwaces and plants regularly existing in spriag also be
found in summertime. Colchicine must be considexsd differential diagnosis in cases of unexplaimedti
organ failure.

V5 Tod nach der Einnahme von Amphetaminen

Death due to an intake of amphetamines

Th. Briellmann, F. Dussy, B. Podlewska-Walter, V. Otmann
Institut fiir Rechtsmedizin, Pestalozzistrasse 224056 Basel

A drug-party ended after 3 days when a 47 yeammth came into the state of extreme agitation diteing
consumed a high dose of amphetamines. His 2 frieadsred him with a blanket fixing it with a cablehey
forced him to swallow carbamazepine and finalljlezhlthe ambulance. But the man could not be savkd.
body temperature measured 2% hours after deathoiv&8.6 °C. The autopsy revealed a cerebral edema,
congestion of the organs and damages of the myiocard

Toxicological examination of the femoral blood rakezl an amphetamine concentration of 510 pg/L, &MD
concentration of 255 pg/L and a carbamazepine crat@n of 1000 pg/L. Ketamine and traces of LSErav
detected qualitativeley. The analyses were acceimgd by GC-MS, HPLC-PDA and LC-MS. Amphetamine
blood levels of the two surviving persons were dateed as 230 pg/L and 20 pg/L respectively, thmodl
samples being taken 6 hours after death of theindt In both blood samples traces of LSD weredlete

In the flat of one of the surviving persons largeoants of drugs and preparations of drugs weredowWorthy
of note is hereby the seizure of Magnesium GHBHB@reparation not under control in the Swiss liegisn.

In conclusion we suggest that the death occurredaa hyperthermia and a heart failure causedttpvardose
of amphetamine and MDMA. A judgement concerning bledaviour of the 2 persons at the time of death of
their friend and concerning the preparation of Mzgjnm GHB did not occur yet.

V6 Death after accidental gasoline intoxication

Tod durch Benzinintoxikation

C.A. Miller, H. Mahler, C. Fowinkel, Th. Daldrup
Institut fir Rechtsmedizin der Heinrich Heine Umsigit, Moorenstr. 5, 40225 Dusseldorf

Consequences of gasoline intoxications are sluspagch, disturbance of walk and lose one’s bearmgger
phases delirium, cramps, the inability to breatth eardiac arrest are observed.

A male accidentally inhaled a high dose of gasdiimeepairing a car in a garage. He was found détdg in a
pit under the car. An oil sump partly filled wittagpline like solvent was also found there. Heawbd) liver,
lung, urine, brain, myocardial muscle, gall, kidreyd stomach were taken at forensic autopsy amedstonder
gas-tight conditions. Measuring has been perforimedeadspace gas chromatography. Validation ofrigstod
has been carrying out using commercial availabs®lgze.

In all organs and body fluids numerous fugitivevsolts usually being part of commercial technicaajiae
were found. Only low concentrations were found imel (2 mg/kg), in lung (33 mg/kg) and heart blod@
mg/kg). High concentrations were found in liver 12fhg/kg) and above all in brain (317 mg/kg). The lo
concentrations in lung and heart blood can be @gxisby post mortal evaporation.

Fatal gasoline intoxications with concentrations4dfmg/kg [1] and 400 mg/kg [2] in brain are désed. In
consideration of the literature, the autopsy resaitd the toxicological results death by gasolntexication is
likely.

[1] Nelms RJ (junior), Davis RL, Bond J, Verificati of fatal gasoline intoxication in confined spacailizing gas-liquid
chromatography. Am J Clin Path 1979, 53, 641-646.

[2] Carnevale A, Chiarotti M, De Giovanni N, Accittal death by gasoline ingestion. Am J For Med PE#83, 4, 153-157.
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V7 Mord ohne Giftnachweis? Succinylcholin als potentielles Mordgift?

Homicide without detection of the poison? Succinylcholine as potent@aspn?

F. Mu3hoff, R. Dettmeyer, B. Madea
Institut fir Rechtsmedizin der Universitat Bonnft§ilatz 12, 53111 Bonn

A 35-yr-old woman was found dead by a mobile phgsi@and paramedic rescue team at the bottom dfila st
way. Prolonged CPR was unsuccessful. A few minegeker, the team has been dispatched to the saerway-
ple’s home, by the woman'’s husband, a trained déimesislogist. Due to his report he had found hifewincon-
scious and looking pale, with a slow and weak ptisg eventually faded. Before the alert, he himbkab
administered CPR, including tracheal intubation Bagd ventilation using his own emergency equipmeuat-
thermore, he presented several electrocardiograps sthowing consecutive sinus bradycardia, asystmhd
ventricular fibrillation, recorded before the teanalrrival, and he suggested that his wife's blombsgure prob-
lems possibly evoked her accident. After the womwas pronounced dead, police officers performed e&kwm
and seized materials. They noted, that the deadantnihusband might have tried to conceal one o€tbetro-
cardiogram strips. Furthermore a succinylcholirs wias missing from the anaesthesiologist's emergease.

On forensic autopsy, some pulmonary edema, a daegration, and findings consistent with intubateml
CPR were seen, but no pathology indicating inflotaternal force or explaining the woman’s deagpdeially

a lethal fall down stairs could be ruled out. Takégical analysis revealed inconspicuous resugipeeially no
succinylcholine or its degradation products wenenfbin any specimens by using GC-MS or LC-MS/MS:. Fo
further interpretation three experts in toxicolagyd several anaesthesiologists were involved, omégyof them
excluded the possibility of an administration ofsinylcholine, which is rapidly metabolised and @etpd over
succinylmonocholine to succinate. Further invesiigarevealed that electrocardiograms, previoutdyesl from
the accused to have been recorded personally fiswife during CPR, were faked, thus implying anrial
act.

Subsequently, the anaesthesiologist admitted tmgawlled his wife, without elaborating on the @imstances
for legal reasons, and was sentenced to prolongpdsonment. Toxicological problems concerningdhalysis
of succinylcholine will be discussed.

V8 An Unusual Death Scene of Morphine Poisoning Fatality

Fawzi A. Benomran
Forensic Medicine Dept. Dubai Police General Heaalders; Box 39844 Dubai-UAE

This case report presents a morphine poisonintjtfaila which circumstantial evidence made the pelsuspect
homicide. Blood stains all over the scene of deathitiple incised wounds, bondage of the woundgHtrarm,
used razor blades carefully placed on a small tdhddk of any blood stains on the left arm and gitdi wrist
blood pressure measuring device applied to thefdedarm. A used syringe was lying on the floor andeedle
prick mark was seen on the left arm.

Autopsy revealed multiple rib fractures on the lgfle of the chest. Toxicological investigationealed the
presence of 1 mg of morphine per liter of blood.

The forensic medical examiner (author) was of thi@ion that this was a case of accidental morpbiverdose.
Based on past experiences of fatalities of similature, it was suggested that the wrist wounds bexh
inflicted by his friends in a futile attempt to fidm of the poison! Rib fractures indicated somergetic, albeit
unsuccessful attempts at resuscitation. Many of pgevious morphine fatalities encountered by théh@u
showed multiple incised wounds on the sole of thet.f This was the first case of its kind where the
“resuscitation wounds” had been inflicted to theswvrather than the usual place. The deceasedsdsi were
eventually found and confirmed the expert opinioat thad already been put forward.

V9 Unexpected toxicological findings after a post mortem interval of almost 20 years

D. Rentsch, A. Japes, A. Berg*

University of Rostock, Institute of Forensic MedgiSt.-Georg-Str. 108 a, 18055 Rostock
*Institute of Toxicology, Schillingallee 70, 180B8stock Germany

Interpretation of toxicological findings from exhation requires carefulness, since poisons mayarsferred
from or to the surrounding environment or may betgreater or lesser extent degraded. In Janudl$ 26
exhumation was ordered by the public prosecutajzadtment of Rostock after an almost 20-year pastem
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interval. The dead person was a well-known theaeager from the former GDR. In connection withritioal
historical review of his life's work suspicionsafion-natural death (homicide) or poisoning weisear

As expected the cadaver was completely skeletoraneldthe casket was heavily degraded whereas slaiie
shoes were relatively well preserved. The insidéhefcranium contained loamy, amorphous materiathvivas
strongly positively tested for benzodiazepinesmynunoassay (EMIT). After ultrasonic extraction wéehmix-
ture of acetone and methanol (1:1, v/v) diazepa? (ig/g), traces of nordiazepam and an oxazepambolde
(6-chloro-2-methyl-4-phenylquinazoline = oxazepa@0,) were detected by GC-MS. The latter was clearly
dominantly and could be identified by complete mapsctra. The oxazepam metabolite was additionally
detected in material inside the pelvis and in niatteverlaying the bones from different parts af gkeleton.

Due to the lack of availability of a reference gabse only estimations of relative concentratiopsignal areas
were possible. Highest contents of the oxazepamabmoéte were found in the inner parts of the pebuggest-
ing an ingestion of diazepam (or medazepam) aloodeath.

Furthermore organic persistent pesticides and tleinversation products [1,1-dichloro-2,2-bis(p-cbio
phenyl)ethylene = DDE metabolite of DDT; pentacbfirenol, hexachlorobenzol] were present in therlaye
adherent to bones. It is probably assumed thaetbesipounds are residues of wood preservativeo{e®
etc.) which were widely-used in the late GDR footpction of wooden caskets. Inorganic substancecidel

by AAS were basicallyn normal ranges.

Although the cause of death could be not clarifibése findings again underline the importance \aide of
exhumation even after long post mortem periods.

VlO Betaubung mit Benzodiazepinen im Zusammenhang mit einem Totungsde]
eine Fallstudie

Intoxication by benzodiazepines in relation to a homicide, a case report

A. Rickert, K. Haarhoff, Th. Daldrup

Institute of Legal Medicine, Heinrich-Heine Univiggs PO Box 10 10 07, D-40001 Duesseldorf, Germany

A 41 year old woman was found dead lying in thecbohher garden in the evening in august. The siefe
husband pretended that they had a nice evenindayhdefore and spoke about their divorce and thekthe
house. The police confiscated the drinking glagh wiater in the kitchen, on the terrace a drinking-filled
with a blue liquid and white components and laterthie kitchen a mortar with a pestle. The autopsg w
performed one day after finding the body. The caofeleath was a drowning. The body showed several
haematomas caused by violence against the headetkethe chest and the shoulders.

Toxicological results:

Femoral blood:alcohol 0,02 %o, midazolam 40 ng/ml, flurazepam &g0nl, N;-desalkylflurazepam 30 ng/ml,
N;-hydroxyethylflurazepam 85 ng/ml.

Gastric fluid: alcohol 0 %o, bromazepam 1,2 mg/750 g, midazolard B§/750 g, flurazepam 43 mg/750 g
Water of the drinking glassnidazolam, flurazepam

Liquid of the drinking cupmidazolam, flurazepam, flunitrazepam

Mortar with pestle:midazolam, bromazepam, triazolam, alprazolam, boditas/artefacts of flurazepam

Considering the toxicological results and the rssaf the autopsy we presumed a homicide by drogvafter
intoxication by a mixture of benzodiazepines.

V11 Deadly Fentanyl Patches? — Findings in a Case of Mixed Poisoginwith
Fentanyl and Tramadol after Long-Term Abuse

Tddliche Fentanyl-Pflaster? — Befunde im Fall einer Mischintoxikatidmei
Fentanyl- und Tramadolabusus

C. Franzelius, G. Rochholz, F. Westphal* H.W. Schiitz

Institut fir Rechtsmedizin, Universitatsklinikunh®swig-Holstein, Campus Kiel, Arnold-Heller-St2, 24105
Kiel, Germany

*) Landeskriminalamt Schleswig-Holstein, SG 432 (Bmtagsmittel/Toxikologie), Mihlenweg 166, 24116 Kiel
Germany

A 31-year-old female physician assistant was disged dead in the morning after she had spentitgie with
her lover, a married medical practitioner. On theappdomen two patches "Durogesic 50 pg/h" and "gesic
70 pg/h" were found in addition to traces of oldamnains of adhesive. At the location a bottle afrtadol solu-
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tion and "Imeson" tabletts (active ingredient: aiepam) were secured among a variety of differeatrpaceu-
ticals.

In the peripheral blood 27.9 ng/ml of fentanyl, 838/ml of tramadol, 230 ng/ml of nitrazepam and
20343 ng/ml of caffeine were determined.

To investigate whether the concentration of fentényikely to have been caused by the applied egalone,
the remaining quantity of fentanyl in the patchesswdetermined. According to our results about 5ofnfign-
tanyl had been released into the body (weight: %g)7 Blood concentrations in the observed range loa
explained either by an accelerated release ofrighfeom the patches (e.g. by warming them) or byuemula-
tion of fentanyl from previously applied patches Additional oral or intravenous uptake of fentamyist also
be taken into consideration.

Furthermore it had to be clarified if the deceabad been abusing the aforesaid opioids. For thipgse a
25 cm long hair strand cut into 6 segments wasyaadl Using d5-fentanyl and venlafaxin as intestahdards
concentrations of 0.10 — 0.27 ng/mg fentanyl ai2d-7101 ng/mg tramadol were found in the diffesagments
showing an extensive long-term abuse of fentangl @amadol. There was no indication of third paeult.
Considering all circumstances death was due tceaidental overdose.

V12 Hair analysis for kavalactones and their metabolites after oral consumptioof
kava beverages using HPLC-DAD, LC-MS/MS and GC/TOF-MS

F.A Tarbah', Y. Barguil", C.A. Mueller", A. Rickert "' D. Duhet, P. Cabaliorl, W. Weinmann’ and
Th. Daldrup"

' Dubai Police H.Q, Forensic Science Dept. P.O. B493, Dubai, U.A.E

' Laboratoire de Biochimie, Centre Hospitalier de uNelle-Calédonie, Av. Paul Doumer, BP J5, 98849
Nouméa, Nouvelle-Calédonie

" Institute of Legal Medicine, Heinrich-Heine Univigys P.O. Box 10 10 07, D-40001 Duesseldorf, Geynan

V'IRD, Laboratoire des substances naturelles teresstPromenade Roger Laroque, BP A5, 98848 Nouméa,
Nouvelle-Calédonie

VInstitute of Legal Medicine, University Hospitaldiourg, Albertstrasse 9, D-79104 Freiburg, Germany

A simple, sensitive and reproducible method for determination of kavalactones in human hair haanbe
developed. Hair samples were collected from ninessges with different genesis (Caucasian, Melanesian
Indonesian and African). The kava consumption whamong those persons (single oral dose and naitplilar
and heavy intake of kava beverage). The conceotimif the kavalactones in the human hair sampleged
between 0.2 and 25 ng/mg for kavain, 0.5 and 3thgdobr 7,8-dihydrokavain, 0.7 and 8 ng/mg for yamigo 1
and 14 ng/mg for 5,6-dehydrokavain (= desmethyorgpain) and 0.9 and 6 ng/mg for the metabolite
12-hydroxy-5,6-dehydrokavain (Met. 3). Methysticifi8-dihydromethysticin and the metabolite 11-hygro
5,6-dehydrokavain (Met. 4) were detected but nangfied. Additionally 12-hydroxykavain and 12-hgdy-
7,8-dihydrokavain were detected by LC-MS/MS in @ase. General unknown screening for other drugeedls

as confirmation of the HPLC-DAD results were penfed by GC/TOF-MS.

V13 Untersuchungen zum Metabolismus und toxikologischen Nachweis der
Designer-Droge 4-MTA in Humanurin mittels GC-MS-Techniken

Studies on the metabolism and toxicological detection of the designer drug 4-MTA
in human urine using GC-MS techniques

Andreas H. Ewald, Magdalene Weiseand Hans H. Maurer

Department of Experimental and Clinical Toxicologiversity of Saarland, D-66421 Homburg (Saar),
Germany (e-mail:_hans.maurer@.uniklinik-saarland,de

*Institut fur Rechtsmedizin, Martin-Luther-UniveiitD-06097 Halle, Germany.

Objectives:4-Methylthioamphetamine (4-MTA), a designer drdglee amphetamine type, plays an increasing
role on the illicit drug market. After some fatadiponings with 4-MTA, it was scheduled e.g. in German Act

of Controlled Substances. For toxicological detattit is necessary to know its metabolites. Ttaeethe aim

of our study was to identify those in human urireng gas chromatography-mass spectrometry (GC-MS)
techniques.

Methods:For the metabolism study, urine samples from poigpcases were extracted after enzymatic cleavage
of conjugates by liquid/liquid extraction (LLE) pH 8-9 followed by acetylation or pentafluoroprapjtation
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as well as at pH 4-5 followed by methylation. Thetafolites were separated and identified by GC-M&eé
electron ionization and in the positive chemicalization mode. For toxicological detection, thenersamples
were extracted by LLE at pH 8-9 after acid hydriysf half of the sample followed by microwave-assi
acetylation.

Results and Discussiod-MTA is only poorly metabolized in humans. BesideMTA, five metabolites could
be identified. The following metabolic steps can festulated: side-chaig-hydroxylation leading to two
diastereomers, ring hydroxylation, oxidative deaation followed by reduction to the correspondingoébol
and partial conjugation, and finally, side-chaigidalation to 4-methylthiobenzoic acid.

Using our STA, mainly 4-MTA itself could be detedtwith a recovery of 62% (1000 ng/ml, n=5) and a limit
of detection of 30 ng/ml. With the exception of #timylthiobenzoic acid, all metabolites could alsodetected
in the STA. The sensitivity should be sufficient émnfirmation of a 4-MTA intake.

Vl4 Untersuchungen zum Metabolismus und zur toxikologischen Analytik de
neuen Designer-Droge 4 -Methyb-pyrrolidinobutyrophenon (MPBP) in
Rattenurin mittels GC-MS-Techniken

Studies on the metabolism and toxicological analysis of the new designer drug
4’-methyla-pyrrolidinobutyrophenone (MPBP) in rat urine using GC-MS
techniques

Frank T. Peters, Markus R. Meyer, Giselher Fritschi, and Hans H. Maurer

Department of Experimental and Clinical Toxicolo@piversity of Saarland, D-66421 Homburg (Saar),
Germany (e-mail: frank.peters@uniklinik-saarlangl.de

*Hessisches Landeskriminalamt, D-65187 Wiesbaderm&wgy

Obijectives:4’-Methyla-pyrrolidinobutyrophenone (MPBP) is a new desigdierg, which has appeared on the
illicit drug market. The aim of the presented stwdys to identify the MPBP metabolites in rat urared to
develop a toxicological detection procedure in@nsing GC-MS.

Methods: For the metabolism study, urine samples from nWlistar rats, which had been administered a
20 mg/kg BW dose of MPBP nitrate, were extracteétegidirectly or after enzymatic cleavage of coajeg
using Isolute Confirm HCX cartridges. After derization by acetylation, methylation, ethylationlykition,
combined ethylation/acetylation, or combined medtighed/acetylation, the metabolites were separatet!
identified by GC-MS in the electron ionisation @ndhe positive chemical ionisation mode. For tokgical
detection, a 1 mg/kg BW dose of MPBP nitrate wasiatstered to rats and urine was collected oved & 2
period. The urine samples were cleaved and exttadelescribed above followed by silylation. Foade see
the paper on the metabolism of the related drug FiPSpringer D, Peters FT, Fritschi G, Maurer HHOZ0
J.Chromatogr.B Analyt.Technol.Biomed.Life Sci. 789

Results and Discussiomesides MPBP, six metabolites could be identifiele following metabolic steps can
be postulated: oxidation of the tolyl methyl grdopthe corresponding carboxy compound, hydroxytatibthe
pyrrolidine ring followed by dehydrogenation to tberresponding lactam or reduction of the keto grauthe
1-dihydro compound. The carboxyoxo and the carbessthinooxo metabolites were partially excreted in
conjugated form.

The toxicological detection procedure focused am ¢hrboxy metabolite. Assuming similar metabolismd a
dosages in humans, an intake of MPBP should betdéle via its metabolites in urine.

V15 Sassafrasole als Grundstoffe fur die Herstellung synthetischer Drademofiling
mittels MEKC-UV/(UV)LIF

Sassafras oils as precursors for the production of synthetic drugs: Profilirag v
MEKC-UV/(UV)LIF

C. Huhn !, M. Piitz? R. Dahlenburg?, U. Pyell*

! Philipps-Universitat Marburg, FB Chemie, Hans-Meein-Str., D-35032 Marburg
2 Bundeskriminalamt, D-65173 Wiesbaden

The still high demand for Ecstasy among drug ugerSGermany encourages its clandestine productidve T
surveillance of the chemicals used for the synthesimainly MDMA (3,4-methylendioxymethamphetamiraes)
active substance is a major issue to break dowplgighains and find suppliers. One of the most irtgott
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precursors for MDMA is safrole, the major compoupgp to 95%) found in the essential oils sdssafras
albidum cinnamomum camphoi@ndocotea pretiosa

A micellar electrokinetic chromatography (MEKC) timed was developed for the separation of their tyydo-

bic constituents, such as safrole, eugenol, matlggieol,a-asaron and trans-anethol. The run buffer consisted
borate (c = 7.5 mmol 1), SDS (c = 60 mmol £), urea (c = 4 mol 1), CaC} (c = 0.5 mmol [}) and 20% (v/v)
acetonitrile. The ten analytes and two internahdéads were baseline separated at a high voltag® &V
within 12 minutes. UV-Xaps = 240 nm) and LIF-detectioid, = 266 nm) were used in tandem in order to quan-
tify major and minor compounds simultaneously. Tinethod validation included the determination of tiee
tection limits (0.2-6.9 mg 1), the linear working range and the repeatabiliing a mobility axis of migration
time (UV: 0.1 - 0.7% RSD, LIF: 0.3 - 0.9% RSD) gmebk area (UV: 1.8 - 7.9 % RSD, LIF: 9.5 - 10.5%DRS

The constituents of several sassafras oils fromdelstine laboratories were investigated. The safcohtent
was found to be 60-90%; minor compounds detectae weainly eugenol and methyleugenol. These asagell
traces of non-identified substances afforded aefipgnt region with a clear recognition of two @ifént pat-
terns. The comparison with electropherograms frafindd plant material enabled the correlation withir
biological sources.

V16 Untersuchungen zum Metabolismus der Designer-Droge PCEPiA Rattenurin
mittels GC-MS-Techniken

Studies on the metabolism of the designer drug PCEPA inuabe using GC-MS
techniques

Christoph Sauer, Roland F. Staack, Giselher Fritschi, and Hans H. Maurer

Department of Experimental and Clinical Toxicologiversity of Saarland, D-66421 Homburg (Saar),
Germany (e-mail: hans.maurer@.uniklinik-saarland,de

*Landeskriminalamt Hessen, D-65187 Wiesbaden, Geyman

Obijectives: N-(1-PhenylcyclohexylN-(3-ethoxypropyl)amine (PCEPA) is a phencyclidinerded designer
drug which has appeared on the illicit drug magkat which shows pharmacological effects similaketamine.
The aim of this study was to identify its metakesiin rat urine and to study their detectabilityhivi our stan-
dard GC-MS screening procedure (STA).

Methods: For the metabolism study, urine samples from nvdlstar rates, which had been administered a
20 mg/kg BW dose of PCEPA, were extracted afteyewttic cleavage of conjugates by solid-phase etibrac
followed by acetylation or trifluoroacetylation. @ metabolites were separated and identified by GChMthe
electron ionization and in the positive chemicalization mode. For toxicological detection, a 0.4/kg BW
dose of PCEPA was administered to rats and urire asilected over a 24 h period. The urine sampleew
extracted by liquid/liquid extraction at pH 8-9 eftacid hydrolysis of half of the urine sample daled by
microwave-assisted acetylation.

Results and Discussiolesides PCEPA, 13 metabolites could be identifigte following metabolic steps can
be postulatedN-dealkylation,O-deethylation, hydroxylation of the cyclohexanegriat positions 2, 3 or 4 of
PCEPA, N-dealkyl PCEPA, oiO-deethyl PCEPA and finally, aromatic hydroxylatithe O-deethyl PCEPA
partially followed by hydroxylation of the cyclohane ring. All metabolites were partially excretedconju-
gated form.

Using our STA, the main PCEPA metabolites coulddbtected in rat urine after a common dose. Assuming
similar metabolism in humans, the STA should béasle for proof of an intake of PCEPA in human arin

V17 Stabilisotopenuntersuchungen an Grundstoffen zur illegalen Hetsllung von
synthetischen Drogen (ATS). Welchen Mehrwert bringen solche Analys@

Isotopic characterisation of precursor chemicals used for the clandestine
production of amphetamine-type stimulants (ATS)

R. Dahlenburg', A. Rossmanfiund H.-L. Schmidt?

'Bundeskriminalamt, D-65173 Wiesbaden
% Isolab GmbH Laboratorium fiir Stabile Isotope, Westr. 9/, D-85301 Schweitenkirchen

The global production of ATS (amphetamine, methagtgmine and ecstasy), which has increased ovdashe
decade, is estimated at around 520 tons in 200dard to the threat posed by ATS the CouncihefEuro-
pean Union noted, that since synthetic drugs terg large extent originate from clandestine labanias within
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the Union, targeted actions in this field shoulddirected at all aspects of production and distiivuof these
drugs. One of the efforts should be directed atiltegal diversion of precursor chemicals. Undemndiag the
source of the precursor which have been divertetthéoclandestine production of ATS could provide #n-
forcement agencies with important information fountering that trade.

Determination of the stable isotope content of ifeelements in foods has been established as iemoap-
proach among the methodologies used for authgntsgessment. Contrary to drugs derived from @aimacts
(e.g. cocaine) isotopic measurements can not peawidrmation on geographical origin for synthetitigs. In
this case, isotopic ratios might be expected teeddmpn both precursors and synthetic way used.Hypothe-
sised that inconsistencies in the manufacturinggs® will produce a specific “fingerprint” for npist an indi-
vidual product but individual batches of that produ

In this study we present a comprehensive examimaibthe 8°H, §*°C, §'%0 and §'°N characteristics of
phenylacetone (P2P / BMK), 3,4-methylendioxypheogtane (MDP2P / PMK) and ephedrine, three of the
main precursor chemicals for the illegal product@dmPATS today, by isotope ratio mass spectromeRMS)
using elemental analysis (EA) in the “combustionti dpyrolysis” modes.

The study was performed on 30 samples of BMK (tiffié manufacturers and batches), 15 samples cddseiz
PMK and 10 ephedrine hydrochloride purchased frdfareént producers.

The results obtained by multielement isotopie asialyshow that such measurement can be an importent
parameter for the comparison of different batclseszlires of precursor chemicals. It opens alsontg for
studies to investigate the evolution of vthe défgrisotopic abundances during drug synthesis.

V18 Untersuchungen zum Metabolismus und toxikologischen Nachweigler
Designer-Droge 2C-I in Rattenurin mittels GC-MS-Techniken

Studies on the metabolism and toxicological detection of the designgy 2C-I in
rat urine using GC-MS techniques

Denis S. Theobald, Erhard Schneidér and Hans H. Maurer

Department of Experimental and Clinical Toxicologiversity of Saarland, D-66421 Homburg (Saar),
Germany (e-mail: hans.maurer@.uniklinik-saarland,de

“Landeskriminalamt Baden-Wirttemberg, D-70337 Sauttgsermany

Objectives:2,5-dimethoxy-4-iodgs-phenethylamine (2C-1) is a new scheduled designeg of the phenethyl-
amine type playing an increasing role on the tlldiug market. The aim of this study was to idgnii$ me-
tabolites in rat urine and to study their detedtiybivithin our standard GC-MS screening proced(B8€A).

Methods: For the metabolism study, urine samples from nWdlistar rats, which had been administered a
20 mg/kg BW dose of 2C-I, were extracted after ematyc cleavage of conjugates by liquid/liquid extian
(LLE) at pH 8-9 followed by trifluoroacetylation agell as at pH 4-5 followed by methylation andltrifroace-
tylation. The metabolites were separated and ifledtby GC-MS in the electron ionization and in fhasitive
chemical ionization mode. For toxicological detestia 0.3 mg/kg BW dose of 2C-I was administeredats
and urine was collected over a 24 h period. Theeusamples were extracted by LLE at pH 8-9 aftet hy-
drolysis of half of the urine sample, followed bycrowave-assisted acetylation. For details seg@éper on the
metabolism of the related drug 2C-T-7: Theobald B&hn S, Maurer HH (2005) J.Mass Spectrom. 408sgr

Results and DiscussiorBesides small amounts of 2C-l, ten metaboliteddcde identified. The following
metabolic steps can be postulat®ddemethylation in position 2 or 5 of the aromatigrfollowed byN-acety-
lation or by deamination to the corresponding aydieh followed by oxidation to the correspondingdaor
reduction to the corresponding alcohol. Anotherahelic step was the deamination of the parent camgdo
the corresponding aldehyde, followed by oxidatiorthte corresponding acid or reduction to the cpwading
alcohol. Most of the metabolites were excretedanjegated form.

Using our STA, 2C-l and its main metabolites cob&d detected in rat urine after a common dose. AssumM
similar metabolism in humans, the STA should béasle for proof of an intake of 2C-I in human urine
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V19 Origin of MDMA precursors: carbon-14 analysis of safrole and
piperonylmethylketone

Herkunft von MDMA-Vorlaufersubstanzen: Radiocarbonanalyse von Safrol und
Piperonylmethylketon

M. Piitz 1, B. Herrmann 2, N. Martin *, R. Dahlenburg?, U. Pyell?
! Bundeskriminalamt, D-65173 Wiesbaden
2 Philipps-Universitat Marburg, FB Chemie, Hans-Meein-Str., D-35032 Marburg

Today about 95 % of all Ecstasy tablets seized énntany exclusively contain 3,4-methylenedioxymetham
phetamine (MDMA) as the controlled active substafidee most important precursor for the clandespire
duction of MDMA is piperonylmethylketone (PMK) whiaan be synthesised from safrole, the main comgone
of sassafras oil. Analytical methods for the elatimh of the origin of PMK, safrole and other presars for
synthetic drugs can deliver valuable information golice intelligence. Besides the so-called "cheahprofil-
ing”, based on chromatographic techniques, andestabtope analysis (IRMS, SIRA, NMR), carbon-14lgn
sis is a suitable analytical tool on that score.

Liquid scintillation counting (LSC) procedures weteveloped for the determination of the carbon-drtent of
safrole, PMK and other precursors of synthetic drddie main aim of the carbon-14 analyses is tlaenbgu-
ous discrimination between precursors from artficgources (produced from substances of petrocla¢mic
gin) and precursors from plant sources (like esslenits).

For method development "natural” and "artificiaifsole and PMK samples were prepared. Natural bafas
obtained by distillation of essential oil of Sasaafalbidum and subsequently converted into naRIV& in two
steps. Atrtificial safrole was synthesised in thstgps from pyrocatechol of petrochemical origin gadtially
converted to artificial PMK. In contrast to the qolex sample preparation mostly employed with ragiibon
dating (sample conversion to benzene via,dD,C, and acetylene) direct LSC analysis of the precuns@n
easily accessible derivative was employed for wosk. Direct analysis of natural and artificial sdé utilising
the Optiphase HiSafe 3 scintillator yielded cougtiates in the carbon-14 window of 13,14 cpm a®@ 8pm
(only slightly above the background of 3,63 cpmylkPwas not suitable for direct analysis becauseptfcal
and chemical quenching as well as luminescencetsfféherefore, PMK samples were converted to LB& a
lysable piperonylic acid by phase-transfer catadysed oxidation with KMn@Q

V20 Screening auf und validierte Quantifizierung von Designerdroge des
Phenethylamin-Typs und Mescalin in humanem Blutplasma mittel&C-MS

Screening for and validated quantification of phenethylamine-type designegdr
and mescaline in human blood plasma by GC-MS

Vilma Habrdova, Frank T. Peters, Denis S. Theobaldand Hans H. Maurer

Department of Experimental and Clinical Toxicologiversity of Saarland, D-66421 Homburg (Saar),
Germany (hans.maurer@med-rz.uni-saarland.de)

Objectives:In recent years, designer drugs of the so-calléds@ries such as 2C-D, 2C-E, 2C-P, 2C-B, 2C-l,
2C-T-2 and 2C-T-7 have entered the illicit drug kedr Only scare data have been published abouysesbf
these substances in human blood and/or plasma.p@pisr describes a method for screening and sinedtes
quantification of the above-mentioned compoundstheit analogue mescaline in plasma.

Methods: After mixed-mode solid-phase extraction (HCX) of ML of plasma and derivatization with
heptafluorobutyric anhydride, the analytes wereassied on an HP-5MS column (30 m x 0.25 mm 1.DQ 2,
film thickness). For details see refs. [1, 2]. Thegre detected using an HP 5973 MSD operated irSthe
mode.

Results and Discussioithe method was fully validated according to inédional guidelines. It was linear from
5 to 500 pg/L for all analytes except 2C-T-2 andT2€. Data for extraction efficiencies (83-103%g)caracy (-
3.4-31.7% bias), repeatability (1.2-11.3% RSD), amggrmediate precision (1.5-16.7% RSD) were within
required limits with the exception of those for BCat low concentrations and those for 2C-T-2 andl2C The
limit of quantification was 5 pg/L for all analyteBor details see ref. [2]. This assay allows steméous
screening for all studied phenethylamine desigmegslin plasma as well as their validated quantiion with
the exception of 2C-T-2 and 2C-T-7.

[1] Peters FT, Schaefer S, Staack RF, Kraemerauyrt HH (2003). J.Mass Spectrom. 38:659-676.
[2] Habrdova V, Peters FT, Theobald DS, Maurer (2B05). J.Mass Spectrom. 40:submitted.
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V21 Schwere Intoxikation mit relativ tiefen Diphenhydramin-Konzentrationen
Severe Intoxication with Relatively Low Diphenhydramine-Concenitas

Katharina M. Rentsch
Institute for Clinical Chemistry, University Hosplit CH-8091 Zurich, Switzerland

Case:A 42-year old patient was admitted unconsciouslyht intensive care unit of our hospital after hgvi
severe tachycardia and ventricular fibrillation.eTélectro cardiogram showed a prolonged QT-intervVak

patient’s history revealed a polytoxicomanic bebaand an HIV infection, which were treated withthalone
and antiretroviral drugs, respectively.

Blood and urine was sent to the toxicological labory, which used drug-screening immunoassays, HBYC
(Remed?) and GC-MS for the analysis. In urine benzodiazegi methadone and metabolite as well as
diphenhydramine could be identified. The quantifma of diphenhydramine in the serum resulted in a
concentration of 1249 nmol/l (therapeutic range=9892). This concentration was too low for thelarption

of the patient’s severe symptoms. A review of thdgmt’s laboratory results revealed an albuminceotration

of 16 g/l (normal range: 40 — 50). Therefore treef(“active”) diphenhydramine concentration wasedatned
after filtration of the patient’'s serum sample 8t0®0g. The unbound concentration of diphenhydramiras
250 nmol/l, which corresponded to a protein bindifi@4% (literature: 98 — 99%). In a patient witth@rmal
albumin concentration this fraction would matchatdotal diphenhydramine concentration of 12°000 Himo
which easily could explain the patient’'s symptoms.

ConclusionsUsually toxicological laboratories determine th&ata@oncentrations of the different drugs and the
interpretation is based on this data. As could lieas in this case, in patients with liver failutbe albumin
concentration may be tremendously reduced andftrerehe free fraction of a highly protein boundigl may

be highly elevated.

V22 Alpha-Liponsaureintoxikation - Kasuistik und analytischer Befund

Intoxikation with alpha-lipoic acid - case reports and analytical results

H.-J. Birkhahn, T. Binscheck, D. Lampe

Institute of Toxicology — Clinical Toxicology andiBon Information Centre Berlin, Oranienburger.285, D-
13437 Berlin

Obijective:Alpha-lipoic acid (ALA) is an OTC preparation usedhe treatment of diabetic polyneuropathy or as
antioxidative dietary supplement. Although ALA casssevere and even fatal intoxications only fewrplaa
cokinetic data have been published yet and almat$ting is known about its toxicokinetic propertiés.this
presentation clinical representation of four pasemtoxicated with ALA are analyzed and toxicokine
parameters are derived from two suicidal poisoningaterial and MethodsThe clinical courses of four
patients, who ingested > 200 mg ALA per kg bodygheiand who were reported to poison informationtresn
were monitored by follow-up reports. For toxicokigeanalysis plasma concentrations of ALA from ay@&@r
old male, who ingested ALA twice within four montimsa dose of 340 mg/kg and 510 mg/kg respectiwedre
measured by RP-HPLC before, during and after ha@atysts until 72 hours after ingestion. Oral biodedail-
ity, elimination half-life, volume of distributioand efficacy of haemodialysis were computed basetinear
kinetics and compared to pharmacokinetic data phét elsewhere.

Results:Quantitfication of ALA in plasma samples obtainfedm a single patient with an ingested 510 mg
ALA per kg allowed estimation of a prolonged eliiion half-life ranging from 80 to 160 min., whiglas not
significantly reduced by high-flow haemodialysistihated oral bioavailability in intoxication (2847at dose
340 mg/kg) did not significantly differ from thabdnd under therapeutical dose (29.1% at dose 2/kKgng
indicating a nonsaturable absorption of ALA witlsabstantial hepatic first-pass effeecussion:(a) Occur-
rence and severity of symptoms are rather relaiqueak plasma concentration of ALA than to ingestede.
(b) Early gastric emptying and repeated applicatibcharcoal/catharatic appear to be of major irtgrare to
reduce peak plasma concentration of ALA and treigence of delayed absorption thus reducing sgveand
duration of symptoms. (c) Haemodialysis or haertrafion are ineffective in enforced eliminationAfA, but
may be lifesaving in ALA poisonings with severettde acidosis.
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V23 Klinische und toxikologische Daten zu akuten Vergiftungen mit Paathion und
Dimethoat

Clinical and Toxicological Data in Acute Parathion and Dimethoate Poisonings

Elke Below®, T. Papendorf?, U. Hoffmann *
Ynstitute of Legal Medicine, Ernst-Moritz-Arndt Weisity Greifswald, Kuhstr.30, D-17487 Greifswald,
“Department of Intensive Care Medicine, Central Hm$pWollweber Str. 21, D-17109 Demmin,

3Institute of Pharmacology, Ernst-Moritz-Arndt Unisiéy Greifswald, Friedrich-Loeffler-Str. 23d,
D-17487 Greifswald, Germany

Organophosphate toxicity is the leading cause ofbidiy and death in poisoning by the insecticidésss
agents. These substances inhibit both the acetitelsterase and pseudo-cholinesterase activities.clinical
symptoms of pesticide toxicity vary widely, rangifrgm the classic cholinergic syndrome to flaccataglysis

and intractable seizures. Intermediate syndromedatal/ed neuropathy may occur in some patients.cohese
could be quite severe and may need intensive camagement. The mainstreams of therapy are atropine,
obidoxime, benzodiazepines, and supportive cargerRa who receive treatment would most often pritynp
recover from the acute toxicity. The toxicokinetieay not only with the extent of exposure, bubalgth the
chemical structure of the agent.

We report six cases of poisoning with parathiondetind dimethoate. Two patients were admitted i@ th
Intensive Care Unit (ICU) few hours after ingestamd survived. Organophosphate blood and urinddevere
determined on admission and during hospitalisatiBoth pesticides were rapidly distributed and slow
elimination rate of the poisons was documentedhéncase of parathion-ethyl the distribution hiéf &€stimated
was t,,=3.1 hours. The terminal half life wagt 17.9 hours for parathion anght 30.4 hours for dimethoate.
The serum pseudo-cholinesterase activity may beefulprognostic parameter during the acute phhiseumh

it does not always show significant relationshipttie severity of the intoxication. In our patiefttsvas not
measurable on the admission and recovered veryyskfter 10-14 days. Initially, serum creatininedé was
increased and declined in the latter course tonihrenal values. The C reactive protein concentrati@s
markedly increased six days after poisoning ananabsed in 14 days. The patients recovered in @\¢ after
10-12 days, were transferred to the normal warbetdischarged after three weeks.

In the four patients who died, the post mortem stigmtions revealed very high levels of pesticigethe blood,
ranging from 2.5-64 pg/ml and in the liver, rangiingm 1.2-4.8 pg/ml for dimethoate. In the earlggst of
poisoning, the autopsies showed destruction of neaisc hemorrhagic pulmonary oedema, dilatationhef
cardiac ventricles and brain oedema.

—

V24 Determination of dialkyl phosphates as stable degradation products of
suspected OP intoxication

F. Tarbah', A. Shaheehand Th. Daldrup"
' Dubai Police H.Q, Forensic Science Dept. P.O. B483, Dubai, U.A.E
"Institute of Legal Medicine, Heinrich-Heine-Univitys P.O. Box 10 10 07, D-40001 Duesseldorf, Gerynan

A reliable and sensitive analytical method for thetermination of dialkylphsphates consequently dewel-
oped. The aim was to search for organophosphattiges (OP) instability. 12 different pesticidezinphos
ethyl, azinphos methyl, chlorovinphos, dichlorvesjmfos, pyrazophos, phosphamidon, bromophos et}
thion, sulfotep, malathion and terbufos) were gekbdor this study. Fresh blood samples were spikita 12
OP and stored for 5 min at room temperature antd 80d 3 months at 4° C respectively. Results: ¢ \as
observed on the concentration of dichlorovos andpaivs-methyl but 30-50% concentration reductiorthef
other OP was observed after 5 min store at roorpeeature. Dichlorovos was disappeared after 9thhk.dther
OP showed high degradation rate up to 3 monthsth®@mother hand the following dialkyl phosphates ever
detected: Dimethylphosphate (DMP) was detected &ftenin stored at room temperature, diethylphosphat
(DEP), 0O,0-dimethylthiophosphate (DMTP), O,O-didthipphosphate, O,O-dimethyldithiophosphate
(DMDTP), and O,O-diethyldithiophosphate (DEDTP) weatetected after 90 h and 3 month storage. For the
detection of the dialkylphosphate compounds by G&/Werivatisation with pentafluorobenzylbromide was
required.
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V25 Der besondere Fall einer KO-Mittel Beibringung: Bedeutung der \érzahnung
von Ermittlung und toxikologischer Analytik

The special case of a sedative administration: importance of the interaation
investigation and toxicological analysis

Stefan W. Toennes, Moritz Wagner, Stefanie lwersen-Bgmann, Gerold F. Kauert
Institut fir Forensische Toxikologie, Zentrum decRtsmedizin, Kennedyallee 104, D-60596 Frankfiaiiv

Case:In a case of suspected arson with two persongyhieirolved a blood sample of one suspect should be
analyzed, who showed signs of central nervous dsjme. The urine sample was to be stored only.

Material and methodThe analysis of the blood sample using Mahsanmaazynmunoassays for drugs of abuse
and benzodiazepines yielded negative results, ldew screening for further psychoactive substansasy
HPLC-DAD. The responsible investigation officeranfned us some weeks later that the suspect wasfrhe
victim of an extended suicide attempt. He had B&eancked out” by sedatives in a drink a few hour®ipto
being found. The residues of that drink in the glaad been analyzed by colleagues in the LKA wheatifled
diazepam, flunitrazepam and levomepromazine. Ctmglg an analysis of the urine sample should be
performed.

Results:By urinalysis the excretion of 7-aminoflunitrazepand levomepromazine was detected confirming the
suspicion of the administration of sedatives. Als® blood sample was reanalyzed using liquid-ligxttaction
and HPLC with time-of-flight mass spectrometric etgton (TOF). It was found, that in the blood saenpl
effective concentrations of flunitrazepam and leepnomazine were present not detected with the HBRAGC-
methodology. Also diazepam was present in traceghowt its metabolite nordiazepam indicating a récen
ingestion. The analysis using HPLC-MSD-TOF was vegpsitive (LOD ca. 0.2 pg/l) and specific duehe t
usage of accurate masses.

Conclusions:This case showed three points: (1) in criminalesawith suspicious or unclear circumstances a
comprehensive analysis of all materials availalieonly one laboratory is recommended; (2) succéssfu
investigations in forensic cases nowadays reqbieeatvailability of sufficiently sensitive and spfecimethods
with modern and expensive analytical equipment; tt® combination of HPLC with time-of-flight mass
spectrometry turned out to be easy-to-use, rokassitive and highly selective in biological matsc

V26 Toxicological relevance of the multidrug resistance protein MDR 1 and rated
transporters

U. Hoffmann

Institute of Pharmacology, Ernst-Moritz-Arndt Unisity Greifswald, Friedrich-Loeffler-Str. 23d, D487
Greifswald, Germany

The human multidrug resistance protein MDR1 (P-gpyrotein, P-gp, ABCB1) is a member of a
subfamily of transport proteins and was originatlgntified on the basis of its elevated expressionancer
cells. However, it is now established that thisms$porter is also expressed in normal tissue wittres@ry
function. One of the striking features is the duual diversity of substrates including variousrdpeutics as
well as a number of toxic agents. Because MDRDumd in the luminal membrane of the endothelialscel
the brain, many peptides, like endorphins, or @siatike morphine, are transported across the btwaih
barrier by P-gp thereby influencing the analgesi®ma. The insecticidal avermectin is its substeatd if P-gp is
blocked may accumulate in the brain so enhancingotexicity. The organophosphorus insecticide ghoifos
stimulates the expression and the efflux of themdporter. Because of the overlapping substrateifgpe
between P-glycoprotein and cytochrome P 450 enzyimes CYP 3A4) many drug interactions involve both
mechanisms. P-glycoprotein inhibition has greatgpact on tissue distribution, particularly with aegd to the
brain than on plasma concentrations.

The related transporters multidrug resistance prd#RP1 (ABCC1), MRP2 (ABCC2), and MRP3 (ABCC3)
have overlapping substrates specificities but ohfie tissue distributions. They transport glutatieio
glucuronide, and sulphate conjugated and uncorgdgatganic anions of toxicological relevance. Sualbss
include herbicides, tobacco specific nitrosaminagcotoxins, heavy metals, and natural products.aBse
MRP’s transport conjugated compounds, co-expresgiibh relevant phase-ll enzymes as glutathione-S-
transferases and UDP-glucuronyltranferases is amgumbe involved in their action. This transpaibgess is
also called phase Il metabolism.

The hepatocellular bile acid transporter Ntcp (SQ&1T) is thought to be responsible for transportatid the
lethal mushroom toxim-amanitin into the liver cell. It is accepted thia¢ efflux transporter limits the absorp-
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tion of orally administered drugs, promotes druignglation, and protects various tissues, e.g. bragainst
toxic xenobiotics. The active efflux is generallyimportant aspect of cellular detoxification.

V27 Dioxins and furans determination in post mortem blood by gas
chromatography-high resolution mass spectrometry

V. Cirimele, M. Villain, P. Kintz
Laboratoire ChemTox, 3 rue Gruninger, Parc d’Inntea, F-67400 lllkirch Graffenstaden, France

Dioxins and related compounds (furans) are persignvironmental contaminants that cause advéosmgical

effects. Their influence on humans is still uncjeaxcept for the high dose exposure by accidentvever,

chronic exposure to these compounds seems to be/@tvin cancer, endocrine disruption and neurotienal

effects. For several years, a large concern alheupotential health risks of dioxins is emergindsurope and
United States.

Dioxin levels in biological specimens are extremklw and require very sensitive and specific meghofl
analysis. In this study, gas chromatography coupelaigh resolution mass spectrometry was used/atuate
dioxin body burden of two women deceased from gaizexd cancer.

Fat fraction of blood specimens was obtained aftecipitation with ethanol and extraction of baituid and
solid phases spiked with label&tC,,-dioxin analogs. Organic phases were grouped, viaahd evaporated to
weigh the lipid content. Lipids were dissolved iexhne, hydrolyzed with concentrated sulfuric acml a
discarded during water washes. Dioxins purificativas achieved using three successive columnscasgsili
alumina/sodium sulfate and carbon/Celite columrisalfy, the toluene eluent was evaporated and #ae
injected in the analytical system. After chromatggic separation, detection was achieved in singhe
monitoring mode using a high resolution mass speawter operating in electron impact mode of ionizaf40
eV, minimal resolution of 10 000). Dioxin levels reeexpressed in pg TEQ/g of fat as defined by treldVv
Health Organisation. Quantification limits for eadioxin congener ranged from 2.5 to 12.0 pg/g ¥éath a
relative extraction recovery always higher than 60%

Blood samples were obtained from people with capediology, including 2 autopsy cases, 9 forenages on
living persons and 2 clinical cases. Twelve frombl@d samples showed dioxin concentrations ran{iimg

9.3 to 73.4 pg TEQ/g fat. These concentrations Wagely lower than those observed after acciderlabses,
but in the ranges of those observed in the geli@ralpean population (4.1 to 113.0 pg TEQ/g fat)omty one
case, a higher concentration was observed (449T&EQYg fat).

Therefore, it was not possible to correlate diadxody burden of the subjects in the major casesQna% a
potential contributor of their cancer pathology.veigheless, knowledge of dioxin body burden in Erench
population would be of interest for an accurateriptetation of these results. In one case, theehidioxin body
burden was certainly a potential contributor inhie development of cancer pathology.

V28 Einfache und empfindliche Bestimmung der Cannabinoide Ti€, CBD und
CBN im Haar durch Silylierung, Headspace-Festphasenmikroexaktion und
GC-MS

Simple and sensitive determination of the cannabinoids THC,BCBnd CBN in
hair samples by silylation, headspace solid phase microextraction and GC-MS

Thomas Nadulski and Fritz Pragst
Institut fir Rechtsmedizin, Charité - Universita&tizin Berlin, Hannoversche Str. 6, D-10115 Berlin

From a forensic as well as from a clinical pointvidw the sensitive determination of tetrahydroedsinol
(THC) in human hair samples becomes more and nmoperiant. Besides THC, the analytical evidencehef t
not psychoactive cannabinoids cannabidiol (CBD) eaxthabinol (CBN) in human hair samples is an auftht
proof of exposure to cannabis products.

Therefore, a new, relatively simple and sensitivethod for determination of the three compounds was
developed, based on alkaline hair hydrolysis, tigiquid extraction, combined derivatization andatispace
solid-phase microextraction (HS-SPME), and GC-MS-Ehe method was optimised with respect to the
extraction solvent, temperature and time of SPM&ngubation and extraction as well as type and melwf
the derivatization reagent. After addition of-DHC as internal standard, about 15 mg hair wessalved in 0.5
mL 1 N NaOH and the analytes were extracted twiitk &mL isooctane. The solvent of the organic phase was
evaporated in a 5 mL headspace-vial and 10 pL exfd@rivatization reagent BSTFA were added. THC, CBD
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and CBN were detected directly from this mixture H$-SPME and EI-GC-MS in SIM-mode with LOD’s of
0.02 ng/mg.

The method was applied to hair samples collectembiviext of driving ability investigations and coanpd with
the standard procedure based on derivatization élydvid liquid injection EI-GC-MS. The THC concettimas
obtained by both methods were in good agreementhdrHS-SPME method, matrix-effects were minimized
leading to a lower LOD. Besides the more sensiigection of THC, it is possible to determine CBizl ££BN

in one run together with THC which was not possikith the standard procedure.

Besides the confirmation of cannabis exposure ddéianal determination of CBD and CBN should aés@able
to distinguish between predominant marihuana arshish abuse and from clinical THC ingestion since
different cannabis products contain typical amouamnid ratios of the three detected cannabinoids.

V29 Forward Estimation of Alcohol Concentration — Comparison of Different
Calculation Methods

Dariusz Zuba, Wojciech Piekoszewski
Institute of Forensic Research, Westerplatte 9033 Krakow, Poland

Forward projection of alcohol concentration is oftgerformed when the driver that perpetrated tredaat

escaped from the place of crime and no blood spatinas been taken. In this situation a range airétieal

blood alcohol concentrations (BAC) at the time leé taiccident is computed as the result of drinkihg given

amount of alcohol beverage by the suspect. Thedird still the most popular calculation method\glmark

equation. The authors showed that the main souroecrtainty in forward projecton using Widmarkrfwla

is inter- and intraindividual variability of coefficient, which is equivalent to the distributieolume used in
pharmacokinetics. The disadvantage of WidmarKactor is that it is constant for males (0.7) aechéles (0.6)
and does not take into consideration the differsmméehe physique.

In the present work, the different methods of clafton of Widmark’sr factor and the distribution volume were
compared. The study covered four empirical equatidviatson’s model and Forrest's model are basetbtah
body water volumes (TBW) and the body mass indeMIjBwhereas Seidl, Jensen and Alt's (SJA) model an
Ulrich, Cramer and Zink’'s (UCZ) model were develdfry multiple regression analysis, whereoefficient is a
function of body weight and height.

The authors performed experiments with 74 voluste28 females and 51 males, whose consumed al@ohol
the form of vodka (0.7 g of alcohol per kg of badgight for males, and 0.6 g/kg b.w. for femal&&mples of
venous blood were obtained through an indwellintheter before ingestion of alcohol and then in iButes
intervals timed from the end of drinking. Blood @hol concentrations were determined by means addpsece
gas chromatography.

According to the Widmark formula the consumed antairalcohol should lead to the maximal BAC of @/Q.
The measured maximal BAC was 0.70 = 0.16 g/L imraye.The theoretical alcohol concentration at ti@e
were calculated individually from pharmacokinetiquation assuming zero-order elimination model and i
amounted to 0.90 = 0.13 g/L in avarage. There wgsfeant difference between results for males famdales
(0.93 £ 0.13 g/L and 0.83 + 0.12 g/L, respectivelfhe BACs at time zero were compared with the eslcal-
culated according to the empirical models. Theltesihowed very good agreement for UCZ model (ndi&n
ference was 0.00 g/L, in 61% of the cases the érapivalue was lower) and SJA model (0.01 g/L — »3F6r
Watson’s and Forrest's models, the results weghti higher (0.06 g/L — 38% and 0.05 g/L — 41%gpec-
tively) than obtained from the experimental datae Talculated theoretical maximal alcohol conceiatnavere:
0.93 £ 0.06 g/L, 0.90 £ 0.06 g/L, 0.95 + 0.06 gtdaD.94 + 0.06 g/L, respectively for UCZ, SJA, Wia's and
Forrest’s models. The values of Widmark'éactor or the distribition volume, estimated usithg mentioned
models, were higher than proposed by Widmark, eslydor females, and the differences were stiatidlly
significant.

The study showed that the calculations with us&Vadmark’s constant factors give the broader range of
uncertainty compared to the models based on ing@lidheight, weight and age, and therefore the astho
recomend the use of anthropological data in forvestimations. The results calculated from the nodelel-
oped by multiple regression analysis were in vespdyagreement with the experimental data, and filoen
models based on TBW and BMI — slightly overestirdatRegardless of the model used in calculationgnithe
results are used for forensic purposes, the unogrta the calculation must be known and reported.
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V3O Multivariate analysis of volatile congeners in blood and urine saples to
determine the brand of consumed spirit drinks

Multivariate Analyse der Begleitstoffgehalte in Blut und Urin zur Beamung
der Marke der konsumierten Spirituose

Dirk W. Lachenmeier!, K. Lachenmeier, B. Made&, F. MuRhoff?

! Chemisches und Veterindruntersuchungsamt (CVUAlsihe, WeiRenburger Str. 3, D-76187 Karlsruhe,
Deutschland

Z Institut fiir Rechtsmedizin der Rheinischen Frieltivilhelms-Universitat Bonn, Stiftsplatz 12, D-53Bonn,
Deutschland
The analysis of volatile congeners of alcoholic drages is regularly used as an efficient tool faneining
claims of drinking after committed offences. In trast to the relatively simple Widmark formula fmalculation
of the ethanol concentration backwards to the affeime, the concentrations for every single vidatongener
have to be calculated using complex exponentia fgpmulas. To examine the claims of alcohol corsion,
the calculated values of the volatile congenersiatelly compared with data from the literaturee ®im of this
study was to evaluate if multivariate statistichigiques could provide a simpler means of checkiagns of
drinking.
In a drinking trial, five participants consumed amount of the same brand of German brandy calacllate
reach 0.8%. of blood ethanol concentration. Venoesdlwas taken at 30 min, 90 min, and 150 min dfter
drinks. Urine was taken three times after the drink a second trial, the same participants condusmsecond
brand of German brandy under the same conditions.

The alcoholic beverages, blood and urine samples aealysed using validated standard gas chronaibgr
methods. Then Principal Component Analysis (PCA3 wsed to transform the original measurement viasab
of the alcoholic congeners into new variables datlencipal components (PC). By plotting the data icoordi-
nate system defined by the two largest principahponents, it is possible to identify key relatioipshin the
data as well as to find similarities and differemce

Using PCA, outlying samples of one participant wielentified, which could be attributed to unstatithking
of other alcoholic beverages in non-compliance \lith experimental design. A classification betwdentwo
brands of brandy was possible in the blood takeBOamin and the urine taken in a short time inteafter
drinking. In conclusion, the determination of theatd of consumed spirit is possible if samplesar&ined
shortly after drinking.

Besides, it was found during the trial that theestpd values calculated after Bonte’s formula gaugetter
correlation to the analysed values if current asialyesults of the spirit drinks were used rathantdata from
older standard references.

V31 Benzodiazepine im deutschen Stral3enverkehr - Ergebnisse eifindesweiten Studie
Benzodiazepines in German road traffic - Results of a nationwide study

Stefanie lwersen-Bergmann and Gerold Kauert.
Institut fir Forensische Toxikologie, Zentrum decRtsmedizin, Kennedyallee 104, D-60596 Franiflaith

Obijectives of the studyn the context of a study for the BundesanstaltStralRenwesen (BAST) a database was
worked out containing results of toxicological &tbanalysis (TBA) of motoring offences (timefram@9s-
2001). Whereas the frequencies of detection (F@B)eased for most drugs of abuse or stayed constent
FOD for benzodiazepines decreased from 24% in 1994,1% in 2001. This investigation was done tify

the reasons for this development.

Material and methodsThe database contains the results of 25 labdeaton Germany doing TBA at motoring
offences. 23 of these labs gave information aldmeit inethodology of toxicological analysis by qi@shaire.

Results The part of analysis according to § 24a (2) StvW&eased excessive but show considerable regional
differences (0,7% -98,2% of the general orderspliation of the questionnaires shows 9 labs of n@3to
analyze for benzodiazepines when an order for aisaficcording to § 24a (2) StVG is given.

Benzodiazepines are the only group of psychoactivestances with a doubled FOD in traffic accidents
compared to traffic offences without accident. Thewnk second in FOD (28,7% benzodiazepines) after
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cannabis (41,9% FOD ) in this group. The evidemrel@se of FOD for benzodiazepines in traffic ofeancan
be seen on the majority of the labs in generaloasm pronounced at the traffic accidents (34,7%hefpositive
cases in 1998 to 21,3% in 2001).

ConclusionsRResults indicate the decrease in FOD for benzegiaes to be due to the strong increase of orders
for toxicological analysis according to § 24a (2)VS as well as to epidemiological development.
Benzodiazepines are not included in § 24a (2) StWie& focus on drugs of abuse showed very goodtsesul
the detection of drivers under the influence ofgdraf abuse but the legal drugs should be kepfirid.m

V32 Freies Morphin in Blut nach Mohnsamenverzehr — Bewertung der Ergebisse
einer Studie in Hinblick auf § 24a StVG

Free Morphine in Blood after Poppy Seed Consumption — Appraisal of Results of
a Study with Regard to German Street Traffic Law (8§ 24a StVG)

G. Rochholz, F. Westphal* H.W. Schiitz, A. Leinenkugel, D. Gheorghiu

Institut fir Rechtsmedizin, Universitatsklinikunh®swig-Holstein, Campus Kiel, Arnold-Heller-St2, 24105
Kiel, Germany

*) Landeskriminalamt Schleswig-Holstein, SG 432 (Betaigsmittel/Toxikologie), Miihlenweg 166, 24116 Kiel
Germany

Aim of the study was to check whether the consuomptif poppy seeds can result in measurable coratimts

of free morphine in serum samples what can be padisn the basis of Street Traffic Law in Germanyenty
subjects consumed as much poppy seeds as they, poefdrably 100 — 200 g, either in form of a pogegd
mash with rice pudding or a poppy seed cake. Thappseeds had a morphine content of 72.4 mg/kg (5
subjects) and 114.3 mg/kg (15 subjects) which spoads to high but not the highest contents meatidn
literature (up to 294 mg/kg).

Blood samples were collected 1, 2, 4, 8, and 2ften the end of the poppy seed consumption andyaedlfor
the presence of free (and total) morphine by GC/MS.

All subjects had morphine-positive serum samplesafdeast 8 h after consumption. Only one subjestng
taken just 25 g of the poppy seeds was testediyméitr merely 4 h. 1 h after the end of the intakesubjects
showed serum concentrations of free morphine ofentiban 10 ng/mL (10.2 — 17.3 ng/mL), a value whgh
recommended as a threshold by the “Grenzwertkonmniss2 h after the consumption four subjects, dnd
after the intake three subjects showed morphineldeaf more than 10 ng/mL. These subjects had coedul 00

- 200 g of poppy seeds corresponding to 2 — 4 pi@fecommercially available cake. There was nodtire
proportionality between consumed amounts of pom®ds and morphine serum levels, even when the @moun
of consumed morphine was brought into relationddybweight. In eight subjects free morphine wactetble

in serum samples taken 24 h after consumption nceatrations between limit of detection (0.74 ng)rahd

limit of quantitation (2.82 ng/mL).

V33 Nachweis von Tabakzusatzstoffen in Zigaretten mittels HS-SPME/G®4S und
inonenselektiver Elektrode

Determination of Tobacco Additives in Cigarettes by HS-SPME/GC-MS and
lonselective Electrode

C. Merckel', A. Ratzinger', F. Pragst, W. Bernhard?, B. Aeb?
Y Institut fur Rechtsmedizin, Charité - Universitaestizin Berlin, Hannoversche Str. 6, D-10115 Berlin
2 |nstitut fir Rechtsmedizin der Universitat BeriihBstr. 20, CH-3012 Bern

In the manufacturing of cigarettes, up to 25% byigive additives are added. These substances affiect t
smoking behaviour and are intended to increasattnactiveness of the product, especially for yppeople
and children. More than 600 additives are knownictvinclude also complex mixtures like cocoa amdriice.
The aim of this investigation was to screen commegigarettes for such additives, to quantify thmportant
one of them and to interpret them with respecoxicblogical effects.

Compounds with high and medium volatility were déte by a systematic qualitative analysis usinglbgace
solid phase microextraction (HS-SPME) and GC-M% Tigarette samples were extracted with wateridicac
neutral and basic pH followed by HS-SPME with apgB CW-DVB-fiber and GC/MS. By library search using
commercial spectra libraries 58 compounds weretifitesh, between them benzylalcohol, 2-ethyl-1-hexlan
menthol, vanillin, tripropylenglycol, geranylacemranisaldehyde, anisalcohol, thymole, but alsoesamines
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such as pyridine, fururylamine, 3-methylbutanampiggnylethylamine and 1-methylpyrrolidine. Somehese
compounds were found in raw tobacco, the refereigarette 2R4F and in cigarettes, others were prédgent
in the cigarettes and were obviously added.

Altogether 71 different cigarette sorts from 8 cii@s were analysed. The quantitation was perforineextern

calibration with 5 concentrations in tobacco matm¥ter testing of 4 common brands from 5-8 diffare
countries, regional differences in the additive fiigoof the cigarettes could be seen. As an examible

following concentrations were measured in the @ges: 2-ethyl-1-hexanol 0.06-12 pg/g, menthol 4.823

pna/g (in non-menthol-cigarettes) and 0.79 mg/g menthol-cigarette, indole 0.16-2.1 pg/g, pyridéé-19.1

pna/g und benzylalcohol 6.6-16.7 pg/g.

Furthermore, it is known, that basic substancesuaeel to alkalise the tobacco smoke in order tceage the
amount of the free base form of nicotine in the leenoTherefore, ammonium ions and urea in the same
cigarettes and tobacco samples were determined) @sinammonium selective electrode. After an aqueous
extraction of the cigarettes the ammonium concéotrawas directly measured and urea was enzymBtical
transformed into Nkland then measured. As a result, between 0.15 @hth@g ammonia and between 0.01
and 0.37 mg/g urea were determined.

From the evaluation of the known toxicological pedpes follows that the additives themselves ad askheir
pyrolysis products increase the harmful propexiesigarette smoking.



