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Who am I?

• Graduated 1989 in analytical chemistry
• Began forensic toxicology 1990
• PhD in human toxicology 2001
• Docent in forensic toxicology 2007
• Professor in forensic toxicology 2017



These are the learning 
objectives

• recognize the pros and cons of different 
techniques and methodologies

• evaluate and select appropriate 
methodology for the analysis of drugs in 
post-mortem cases

• design strategies for successful 
screening and confirmation 



Screening strategies



Immuno assay platforms

• Homogenous assays
– EMIT, CEDIA …

• Heterogenous assays
– RIA, ELISA …



Chromatographic platforms

• GC-NPD
• LC-UV
• GC-MS
• LC-MS/MS
• LC-TOF
• LC-QTOF



Confirmation strategies



Explaining the immuno assay

• Covers the analytes that cross-react 
with the immuno assay



Pharmacology based

• Compounds with similar effects
– Opioids
– Sedatives



Chemistry based

• Compounds with similar properties
– Extraction
– Chromatography
– Detection



Prevalence based

• Compounds that occur together or that 
are prevalent
– Amphetamine and carboxy-THC urine



Qual or Quant?

• Case
– Homocide, Suicide, Accident, Intox

• Matrix
– Brain, blood, urine, liver, hair

• Compound
– Markers, medications, DoA, NPS



Debate



Qualitative confirmation



Method characteristics

• Simple preparation

• Short run time

• High sensitivity

• High selectivity

 LLE

 < 10 min

 Sub-ng LOQ

 Q-TOF



Sample preparation

• 1.0 g blood + 500 µL 1M TRIS-buffer, pH 10.2
• 3 mL diethylether
• Extract and centrifuge
• Freeze (-80ºC) for 15 minutes, decant
• Evaporate (40ºC, N2)
• Reconstitute in 100 µL methanol
• Inject 5 µL



Chromatography

• Agilent 1290 Infinity + Agilent 6550 Q-TOF

• YMC-Triart C18, 2.0 x 50 mm, 1.9 µm (C18)

• Mobile phase A 0.05 % HFo in 10 mM 
ammonium formate

• Mobile phase B Methanol

• 0.75 mL/min, gradient chromatography (60°C) 
8.5 min/spl



Chromatography



Case example
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Acquisition strategy

• All MS data acquired

• MS/MS data from a list of m/z
– Preferred list containing acq parameters



Acquisition strategy



Acquisition strategy





SCORE > 80

SCORE > 80

< 5ppm

< 0.1 min



Establishing thresholds

• Negative donor blood (N=5)
– 200 pg/g
– 100 pg/g
– 50 pg/g

• Parameters
– Retention time, Mass accuracy, Area,

MS-score, MS/MS-score



Cases first 9 months  (%-pos)

• Petty drug offences
• DUID
• Post mortem
• Violent crimes
• Criminal justice
• Other

• 773 (19%)
• 924 (12%)
• 211(13%)
• 44 (5%)
• 32 (66%)
• 18 (6%)



Findings first 9 months

• AB-FUBINACA
• MMB-CHMINACA
• THJ-018
• AB-CHMINACA
• FUB-AKB-48
• 5F-PB-22
• AB-PINACA
• 5F-AKB-48
• FUBIMINA

• 146
• 93
• 47
• 30
• 20
• 20
• 16
• 16
• 15

And 22 other cannabinoids



Summary

• Sensitive
– Thresholds below the 10-percentiles

• Flexible
– Succesfully updated



Quantitative confirmation



Interpretation help

• Several matrices
– Blood, urine, hair

• Several analytes
– Parent compounds, metabolites, 

degradation products
• Ratios in blood
• Ratios in urine



Häkkinen et al. Forensic Science International 222 (2012) 327–331

Toxic or lethal concentrations?



Norbup/Bup ratio patients

Mean ratio = 3,6



Ratios after single intake

Kronstrand R, Nyström I, Andersson M, Gunnarsson L, Hägg S, Josefsson M, Ahlner J. Urinary detection times
and metabolite/parent compound ratios after a single dose of buprenorphine.
J Anal Toxicol. 2008 Oct;32(8):586-93.



Example urine buprenorphine

Femoral blood Urine Vitreous
Buprenorphine 1.8 ng/g 0.18 µg/mL
Norbuprenorphine 1.1 ng/g 0.01 µg/mL
Amphetamine 0.15 µg/g
Glucose 0.2 mM
Ethanol 0.85 ‰ 1.50 ‰



Example hair methadone

Fem blood Urine Hair S1 Hair S2 Hair S3

Methadone 0.40 - 0.10 0.28
Buprenorphine 0.5 0.02 - - -
Norbup 0.6 0.08 - - -
7-aminoclo 0.02 0.034 0.011 -
Alprazolam 0.03 0.029 0.027 0.087
Zopiclone - 0.18 0.051 0.034
Fentanyl - - 0.030 0.022



Example degradation product



Zopiclone (in)stability

Stability studies of zopiclone Nilsson, Kugelberg, Kronstrand, Ahlner, Forensic Science International 2010
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Interpretation

• Presence of ACP
– intake of zopiclone

• Qunatitative value
– Estimate the original concentratione of 

zopiclone



Summary

• Screening and confirmation strategies 
can vary depending on
– Laboratory equipment and size
– Laboratory workflow
– Customer needs
– Case load
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