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Toxtyper workflow for toxicology screening

Simple and fully automated workflow from sample injection to final result in 12 min

Push-Button Sample Submission UHPLC-MSn analysis

Result:

List of identified compounds

Fully automated data 

processing and reporting

➢ MSn spectra extraction

➢ Spectral library matching

➢ Result report generation
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Choice of sample preparation

• The Toxtyper works with various proven sample 

preparations, depending on sample specimen and 

main application.

• A selection of SOPs is part of the Toxtyper Tutorial, 

e.g.:

➢ Protein precipitation (PP) for fast and simple 

sample preparation and preservation of 

glucuronides

➢ Liquid-liquid extraction (LLE) or 

➢ Solid phase extraction (SPE)
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Int.

ng/mL Compound

20 Oxycodone

20 Scopolamine

20 Atropine

4 Zopiclone

20 Tramadol

20 Nortilidine

4 Zolpidem

ISTD D3-LSD

0.8 Fentanyl

20 Opipramol

0.8 Buprenorphine

4 Zaleplon

Drug identification in urine after LLE

Detection of Fentanyl and Buprenorphine at concentrations 

< 1 ng/mL after liquid-liquid extraction (LLE, 1 ml urine)
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Easy to use software

• Toxtyper software designed for non-MS experts

• Intuitive user interface for easy sample management
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HPLC-MSn data acquisition

Bruker Column Kit

• Acclaim® RSLC 120 C18

2.2 µm, 120Å 2.1 x 100 mm

Gradient

• H2O/ACN, 2 mM ammonium formate, 0.1% HCOOH 

• 11 minutes total run time 

AutoMS2/MS3 Data Acquisition

• Electrospray Ionization

• Zero delay alternating polarity (ZDATM)

• UltraScan 70-800 m/z @ at 32.000 m/z s-1

• Scheduled Precursor List (SPL) containing precursor 

mass and retention time information of all library 

compounds to trigger data dependent acquisition of MSn

spectra
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Compound identification using library search

Toxtyper & DOA 
Drugs of Abuse

Maurer/
Wissenbach/

Weber 

Psychotropic 
Drugs

Synthetic 
Cannabinoids
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Toxtyper 3.0 library: 1187 compounds

from various classes
Antidepressants
Amitriptyline

Amitriptylinoxide

Clomipramine

Desipramine

Dibenzepin

Dosulepine

Doxepin

Duloxetine

Imipramine

Melitracen

Nortriptyline

Oxypertine

Protriptyline

Reboxetine

Antifungal, Antibacterial …
Griseofulvin

Isoconazole

Naftifine

Ornidazole

Phthalylsulfathiazole

Sulfadiazine

Sulfadoxine

Sulfaethidole

Sulfalene

Sulfamerazine

Sulfamethizole

Sulfapyridine

Terconazole

Tolnaftate

Antihistaminics
Bamipine

Cyclizine

Isothipendyl

Mequitazine

Methaphenilene

Oxomemazine

Pyribenzamine

Pyrilamine

Tritoqualine

Synthetic Cannabinoids
AM-1220

AM-2233

JWH-007

JWH-015

JWH-018

JWH-019

JWH-020

JWH-072

JWH-073

JWH-081

JWH-122

JWH-122-5-fluoropentyl-derivate

JWH-200

JWH-210

JWH-250

JWH-307

JWH-387

JWH-398

JWH-412

Methanandamide

RCS-4 ortho-isomer

Analgesics
Acetylsalicylic acid

Amidopyrine

Fentanyl

Nifenazone

Salicylamide

Salicylic acid

Metabolites
Desmethyl-chlordiazepoxide

Desmethyl-Citalopram

Desmethylclobazam

Desmethylclomipramine

Desmethylclozapine

Desmethyl-Mirtazapine

Desmethylvenlafaxine

Nordoxepine

THC-COOH

THC-OH

Pesticides
Alachlor

Flurochloridone

Isoproturon

Metamitron

Methabenzthiazuron

Methoprotryne

Metsulfuron-methyl

Monolinuron

Napropamide

Sebuthylazine

Terbuthylazine

Terbutryn

Triasulfuron

Opiates
Codeine

Heroin

Hydrocodone

Morphin-3-beta-D-glucuronide

Morphine

Morphine-6-beta-D-glucuronide

Oxycodone

Oxymorphone

Papaverin

Amphetamines
Amphetamine

MBDB

MCPP

MDA

MDDMA

MDEA

MDMA

Methamphetamine

PMMA

Pseudoephedrine

Sibutramin

Benzodiazepines
7-Aminoflunitrazepam

Alprazolam

Bromazepam

Brotizolam

Chlordiazepoxide

Clobazam

Clobenzepam

Clonazepam

Clotiazepam

Delorazepam

Desalkylflurazepam

Diazepam

Estazolam

Flunitrazepam

Lorazepam

Lormetazepam

Medazepam

Metaclazepam

Midazolam

Nitrazepam

Nordazepam

Oxazepam

Prazepam

Temazepam

Tetrazepam And many more …
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Identification by MS2 and MS3: Nitrazepam

MS Spectra

experimental vs. library 

Extracted ion chromatogram Nitrazepam

Fragmentation
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Identification by MS2 and MS3: Nitrazepam

MS2 Spectra

experimental vs. library 

MS Spectra

experimental vs. library 

Extracted ion chromatogram

MS2 Fragments Fragmentation

Nitrazepam
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Identification by MS2 and MS3: Nitrazepam

MS3 Fragments

MS2 Spectra

experimental vs. library 

MS Spectra

experimental vs. library 

Extracted ion chromatogram

MS3 Spectra

experimental vs. library 

Nitrazepam
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MSn reproducibility independent of 

concentration

Example: Amitriptyline
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Automated result reporting

• Toxtyper provides a simple list with 

identified compounds and few tentative 

hits which require manual validation.

• Color coding can be applied in order to 

facilitate the review process.

• The Toxtyper software allows for fast 

interactive result evaluation using 

chromatogram and MSn spectra views. 

• All results are available as a PDF report that 

can be directly printed or sent via e-mail.
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Analyses

Toxtyper review perspective: All at a glance

Identified 
Compounds

Batches

MSn Spectra 
Comparison

+/- Base Peak 
Chromatograms
Toxtyper PDF 

Report
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Batch submission for semi-quantification

1. Injection

of calibration standards 2. Sample analysis including 

semi-quantitation
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Semi-quantification results

Concentration values are 

listed for all calibrated 

target compounds
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Maurer/Wissenbach/Weber library

for urine drug screening 

Identification of parent drugs and metabolites including glucuronides
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Reporting of results MWW library in 

alphabetical order

Extract of Toxtyper MWW report. Grouping of drugs and their metabolites.

Butylscopolamine
and metabolites

Citalopram
and metabolites

Meptazinol
and metabolites
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Toxtyper versus Toxtyper MWW method

Summary

Toxtyper MWW (2018)

Total no. of library compounds 1187 > 4500

Metabolites Some 3000

Polarity
Positive and negative

ion mode MS and MSn

Positive ion mode

MSn spectra only

Retention time information Yes, for all compounds No

Use of SPL* for MSn acquisition Yes
No, completely untargeted,

data dependent acquisition

Identification based on Precursor m/z

MSn spectral information

Retention time

Precursor m/z

MSn spectral information

Related Metabolites

*Scheduled Precursor List
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• Toxtyper users

and their main applications
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• Dr. Michael Böttcher, MVZ Labor Dessau GmbH, Germany

• Dr. Eric Franssen, Onze Lieve Vrouwe Gasthuis OLVG Amsterdam, Netherlands

• Dr. George W. Hime, Miami Dade County Medical Examiner, USA

• Prof. Dr. Thomas Krämer, Forensic & Pharmacology, Zürich, Switzerland

• Dr. Natalia Krupina, Moscow Regional Bureau of Forensic Medicine, Russia

• Prof. Dr. Volker Auwärter, Jürgen Kempf, Laura Huppertz; Institute of Forensic Medicine 

Freiburg; Germany

• Dr. Ivana Černá, Ústřední vojenská nemocnice, Praha, Česká republika

• Prof. Markus R. Meyer, (Prof. Dr. Dr. Hans Maurer), Experimental & Clinical 

Toxicology, Homburg, Germany 

• Prof. Dr. Wieland, Katharinenhospital, Stuttgart, Germany → SYNLAB Leinfelden

• Prof. Dr. Denis Hochstrasser, Dr. Pierre Lescuyer; Hôpitaux Universitaires de Genève, 

Switzerland

Selected Toxtyper References
Forensics/Clinical – Forensics – Clinical – Police
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• Dr. Christian Vidal, State Police (LKA) Lower Saxony, Germany

• Dr. Michael Pütz, Dr. Lars Müller, Federal Police (BKA) Wiesbaden, Germany

• Colonel Dr. Theerin Sinchai, Royal Thai Police, Thailand

• Dr. Kristian Wittke, State Police (LKA) Berlin, Germany

Selected Toxtyper References
Forensics/Clinical – Forensics – Clinical – Police
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Dr. Michael Böttcher, MVZ Labor Dessau

User Profile

• Biggest private drug testing lab in Germany (Limbach group)

• Therapeutic drug monitoring, drugs of abuse testing, workplace drug testing, intoxication 

cases, clinical drugs testing, especially for addiction medicine.

• Use of mainly GC-MS for the General Unknown Screening before Toxtyper

Toxtyper value for the general unknown screening (GUS)

• Rapid sample preparation for urine samples: no hydrolysis, no derivatization

• Comprehensive MWW library including metabolites (glucuronides!!!)

• Ease of training and simple data evaluation

➢ saves time and money by increasing through-put

➢ facilitates overnight and weekend service, e.g. in case of intoxications 

Since 2016 a second Toxtyper system is in use for saliva screening.
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Bruker “Customer Insight”

Dr. Michael Böttcher, MVZ Labor Dessau
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Dr. Michael Böttcher, MVZ Labor Dessau

➢ Rapid sample preparation enables random access for urgent samples.

➢ For GC-MS this is uneconomical as sample prep is cumbersome and thus done batch-wise.

Data courtesy of Dr. Michael Böttcher, MVZ Dessau, Germany

Streamlining sample preparation: GC-MS vs. Toxtyper
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Prof. Dr. Wieland / Dr. Shipkova

User Profile

• Central Institute for Laboratory Medicine and Clinical Chemistry, 

Klinikum Stuttgart 

• Toxtyper was purchased in 2016 by Prof. Wieland and Dr. Shipkova

Toxtyper value

• Use of Toxtyper for screening of drugs and toxins in blood, saliva and urine.

• Replacement of GC-MS and a couple of targeted LC-MS/MS methods, e.g. for 

benzodiazepines, pregabalin and as well as synthetic opioids

• “The Toxtyper is user-friendly, provides a reasonable solution for a 24 h/365 day 

emergency setting, and will not overburden the technical skills of laboratory technicians 

with minimal LC-MS experience”1)

1) Clinical Mass Spectrometry 4–5 (2017) 11–18

In 2018 Prof. Wieland and Dr. Shipkova changed to SYNLAB (Leinfelden) and purchased a 

Toxtyper to offer the same analytics at the new site.
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Identification and detection limits in urine

Simplified automated sample 

preparation for urine with 

Tecan robot: Hydrolysis, 

precipitation (incl. addition 

IS), 10fold dilution

• MWW: 

Maurer/Wissenbach/Weber 

method and library

• DOAL

Toxtyper drugs of abuse 

method and library (83 

compounds)
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Publications on urine (2017) and oral fluid 

screening (2018) 
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Prof. Maurer, Experimental and Clinical 

Toxicology, Saarland University

Prof. Hans Maurer
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Calibrator and QC concentrations of 

24 target compounds

Calibration covers 

the therapeutic to 

toxic range



September 2019 31

Toxtyper Results and Conclusions
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George W. Hime, Elisa Shoff

Miami Dade Medical Examiner

Toxtyper in the “opioid crisis”:

Use of smaller sub-libraries and 

SPE sample preparation for 

urine, blood and tissue samples 

to enhance sensitivity for the 

detection of highly potent NPS 

such as designer opioids.
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George W. Hime, Elisa Shoff

Miami Dade Medical Examiner
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Prof. Volker Auwärter, Dr. Jürgen Kempf

Inst. of Forensic Medicine, Freiburg

User Profile

• Leading national institute in forensic toxicology

• World-renowned expertise in the analysis of New Psychoactive Substances (NPS)

• Drug testing (forensic and clinical), intoxication and death case analysis, full post-mortem 

toxicology, drug market monitoring

Toxtyper value

• Comprehensive and cost-effective pre-screening

• Quick and easy update of Toxtyper libraries to 

keep pace with emerging NPS

• Use for all kind of biological samples as well as for 

drug preparations

From: Bruker Customer Insights
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Example: Semi-quantification of designer 

benzodiazepines using Toxtyper

• Use of a benzodiazepine

sub-library

• LODs in serum between

1-25 ng/mL

• Two exceptions: 3-OH-Bromazepam

and Demoxepam (50 ng/mL) Application Note LCMS 130: Detection and semi-quantitative 

determination of designer benzodiazepines in serum using LC-MSn

Dr. Jürgen Kempf
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Example: Semi-quantification of designer 

benzodiazepines using Toxtyper

After a one-point 

calibration, qualitative and 

semi-quantitative results 

can be obtained from the 

same Toxtyper analysis  

Application Note LCMS 130: Detection and semi-quantitative 

determination of designer benzodiazepines in serum using LC-MSn
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State Police Lab (LKA) Brandenburg

“Magic Mushrooms”

Identification of

Psilocin and Psilocybin.

Methamphetamine is due 

to contamination of the 

packaging material.

Data courtesy of Landeskriminalamt Brandenburg

(State Police Lab), Eberswalde , Germany
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State Police Lab (LKA) Brandenburg

“yellow oil sample” → Sustanon

Identification of

Testosteron

and its esters

Data courtesy of Landeskriminalamt Brandenburg

(State Police Lab), Eberswalde , Germany
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