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Non-target Screening Instrumentation

�LC-ESI-QTOF

�GC-APCI-QTOF

�GC-EI-MS/MS

Multidimensional Chromatography

�GC-EI-MS/MS

�LC-TIMS-QTOFMS

�MALDI-TOFMS

Coming soon…

target Screening Instrumentation

polarity
thermostability

Multidimensional Chromatography–HRMS data

thermostability

ionization type

separation of isomers
polymers



Developed Workflows



Wide-scope target screening

> 2,400 compounds databases for LC-

� Personal care products

� Steroids & hormones

� Antibiotics (>50)

� Pesticides (>900)

� Stimulants

� Sweeteners� Antibiotics (>50)

� Pharmaceuticals (>400)

� Illicit drugs

� New Psychoactive Substances (>450)

� Industrial Chemicals (>90)

� Quaternary Ammonium Compounds

&

Transformation Products/ Metabolites

� Sweeteners

� Surfactants

� Biocides

-ESI-QTOFMS & GC-APCI-QTOFMS 

� PAHs

Pesticides (>900)

Stimulants

Sweeteners � PAHs

� OCPs

� PCBs

� Pesticides

� PCNs

� PBDEs

� FAMEs

Sweeteners

Surfactants

Biocides



Precursor ion

Database Development

TPs

Adduct ions Fragments



Digital Sample Freezing Platform (DSFP)

Suspect screening workflows

Digital Sample Freezing Platform (DSFP)

NORMAN SusDat



AutoSuspect
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XCMS + IPO package + 

and Non-

Data Independent Acquisition mode

calibration + conversion to 

m/z of interest [

Mass accuracy threshold (Molecular Formula) (< 

Isotopic pattern of the precursor ion

Characteristic adduct ions
Level 4

Subtraction of analytical procedural blank from samples

Deep Learning ANN for removal of 

procedural blank peaks

Level 3

Level 2

Level 1

MS/MS spectral interpretation 

(Recorded by Data Dependent Acquisition mode (DDA))

In silico fragmentation platforms (

ESI-HRMS spectra prediction via CFM

LC retention time indices (QSRR 

(Matching prediction vs experimental 

MS/MS spectral match

Literature or library spectrum (

Confirmation by authentic reference standard

2b)

2a)

Spectral contrast angle 

enviPat for 

isotopic pattern

Experimental

+ MS deconvolution by CAMERA 

-target R package

Data Independent Acquisition mode (DIA) (Raw data), MS 

+ conversion to mzML

m/z of interest [M+H]+ & [M-H]-

Mass accuracy threshold (Molecular Formula) (< 2 mDa)

Isotopic pattern of the precursor ion (> 50)

Characteristic adduct ions ([M + NH4]
+, [M + Na]+, etc.)

Subtraction of analytical procedural blank from samples

MS-ready Suspect list

MS/MS spectral interpretation & prediction

(Recorded by Data Dependent Acquisition mode (DDA))

fragmentation platforms (MetFrag)

HRMS spectra prediction via CFM-ID

indices (QSRR models and RTI)

(Matching prediction vs experimental tR via OTrAMS)

MS/MS spectral match

Literature or library spectrum (MassBank)

authentic reference standard
Modified spectra similarity score 



In-house developed retention time prediction tools 

suspect and non-target screening

�Retention time prediction models

LC-ESI(+/-)-QTOFMS & HILIC-ESI(+/-)-QTOFMS

�Retention time index (RTI)

Harmonization of retention time among laboratoriesHarmonization of retention time among laboratories

(different instruments and/or chromatographic 

Applications of retention time index prediction tools

NORMAN SusDat Database

EPA Chemistry Dashboard, Comp Tox (to be applied)

2 NORMAN Collaborative trials (river water & indoor dust) and ENTACT (EPA)

KWR Round Robin Test (surface water, ground water and drinking water analysis via non

Numerous National & International Scientific Projects

(EMBLAS II, Tremepol, WaterMicropol, Monitoring of 

house developed retention time prediction tools supporting 

QTOFMS

Harmonization of retention time among laboratories

J. Chem. Inf. Model., 2016, 56, 1384–1398

Harmonization of retention time among laboratories

different instruments and/or chromatographic methods)

Applications of retention time index prediction tools

(to be applied)

(river water & indoor dust) and ENTACT (EPA)

(surface water, ground water and drinking water analysis via non-target screening)

Numerous National & International Scientific Projects

, Monitoring of Asopos river basin, HBM4EU, c.a.)



RTI Program for LC-(+/-)ESI-HRMSHRMS



RTI website for LC-(+/-)ESI-HRMS (coming soon…)HRMS (coming soon…)



PA’S Non-Targeted Analysis Collaborative 

-ESI Scan (rt: 11.957-11.973 min, 2 scans) Frag=135.0V 499_0.50…

Mass 

Defect

Data 

Filtering

MS/MS 

Prediction Prediction

Counts vs. Mass-to-Charge (m/z)

353 354 355 356 357 358 359 360 361

Potential NTA tools:

Current NTA tools:
(EPA ENTACT v1)

ollaborative Trial
10 Mixtures ranging from 95 to 365 compounds

(Total: 1269 unique compounds)

The Trial Samples:

Isotope 

Matching

Data 

Sources

Referenc

e MS/MS

RT 

Prediction
Evaluate based off of v1 

identifications 



Original MeOH Data (positive calibrants, +ESI compounds)Original MeOH Data (positive calibrants, +ESI compounds)

Median: 0.901

2.5 percentile: 0.535

97.5 percentile: 1.367



Updated ACN Data* (positive calibrants, all compounds)

Chromatography changed to Acetonitrile/Water with formic acid for positive mode analysis.

Updated ACN Data* (positive calibrants, all compounds)

Chromatography changed to Acetonitrile/Water with formic acid for positive mode analysis.

Median: 0.997

2.5 percentile: 0.458

97.5 percentile: 1.450



Original MeOH Data (negative calibrants, Original MeOH Data (negative calibrants, -ESI compounds)

Median: 1.000

2.5 percentile: 0.588

97.5 percentile: 2.007
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XCMS + IPO package + MS deconvolution by CAMERA 

and Non-target R package

Data Independent Acquisition mode (DIA) (Raw data), MS 

calibration + conversion to mzML

m/z of interest

Mass accuracy threshold (Molecular Formula) (< 2 mDa)

Isotopic pattern of the precursor ion (> 50)

Characteristic adduct ions ([M + NH ]+, [M + Na]+, etc.)

Level 4

Subtraction of analytical procedural blank from samples

Prioritization of the peak list by Chemometrics

Non-target screening workflow

Level 3

Level 2

Level 1

MS/MS spectral interpretation & prediction

(Recorded by Data Dependent Acquisition mode (DDA))

In silico fragmentation platforms (MetFrag)

ESI-HRMS spectra prediction via CFM-ID

Characteristic adduct ions ([M + NH4]
+, [M + Na]+, etc.)

LC retention time indices (QSRR models and RTI)

(Matching prediction vs experimental tR via OTrAMS)

MS/MS spectral match

library spectrum (MassBank, GNPS, MONA,mzClouds)

Confirmation by authentic reference standard

2b)

2a)



• Biota (fish, mussels)

• Sediment

• Wastewater (influent & effluent)

• Sewage sludge

• Surface water

Application of screening workflows

• Sediment

• Soil

• Risk assessment of emerging contaminants using in

acute toxicity model (ACO-SVM QSTR model

• Incorporation of QSTR models in Ecotox

Application of screening workflows

Risk assessment of emerging contaminants using in-house

SVM QSTR model)

Ecotox module ENVIRON SCI-PROC IMP, 2017, 19, 438



Environmental Analysis – Projects completed

Transformation Products of Emerging Pollutants

(2012-2015)

Investigation of organic micropollutants' fate in wastewater treatment and study of their 

behavior during wastewater disposal to the aquatic environment

(2012-2015)

I. EQS 2013/39/EC target screening (LC-QqQ, GC

II. Wide-scope target screening of (>2,100 chemicals, LC

III. Non-target screening (LC-QToFMS, GC-APCI-

Environmental assessment of the use of restored Solid Waste Dump 

EQS 2013/39/EC target screening (LC-QqQ/HRMS, GC

(UNDP, 2016-2018)

(2016-2017)

Projects completed

Transformation Products of Emerging Pollutants in the aquatic environment

' fate in wastewater treatment and study of their 

behavior during wastewater disposal to the aquatic environment

, GC-QqQ)

screening of (>2,100 chemicals, LC-QToFMS)

-QToFMS, GC-EI-MS)

seawater

sediment

biota

Environmental assessment of the use of restored Solid Waste Dump in Chios as shelter facility - UNHCR 

/HRMS, GC-QqQ)

2018)



Environmental Analysis – NEW Projects

Monitoring of Asopos river basin
pollution/contamination and qualitative

investigation of contamination levels

Monitoring of drinking water
Assessment of contamination of three

Attica (EYDAP, 2018-2019)

investigation of contamination levels

sources of pollution (Region of Attica,

I. EQS 2013/39/EC target screening (LC

II. Wide-scope target screening of (>2,300 chemicals, 

QToFMS, GC-APCI-QToFMS)

III. Non-target screening (LC-QToFMS, GC

GC-EI-MS)

NEW Projects

basin: Assessment of

qualitative – quantitative

levels and possible

water reservoirs:

three lakes nearby

levels and possible

Attica, 2018-2020)

LC-QqQ, GC-QqQ)

screening of (>2,300 chemicals, LC-

, GC-APCI-QToFMS, 

sediment

river water

ground water

drinking water



Environmental Analysis – NEW Projects

“LIFE APEX - Systematic use of contaminant

from apex predators and their prey

management (2018-2022)”

Wide scope target analysis, Suspect & Non-target screening

(LC-QToFMS & GC-APCI-QToFMS

Chemical contaminants in apex predators 

Prioritization of chemicals for monitoring activities

Time-trend analysis

NEW Projects

contaminant data

prey in chemicals

target screening

QToFMS)

apex predators and prey samples

for monitoring activities



I. NORMAN CT - “Non-target Screening 

of organic substances in river water”

Collaborative Trials (CTs)

II. NORMAN CT - “Non-target and suspect

screening methods for organic substances

in indoor dust”

• 25 institutes (EI, UFZ, EAWAG, EMEA, INIRIS, UoA etc.) 

from 16 countries

Screening 

”

Schymanski, E.L., Singer, H.P., Slobodnik, J. et al. Anal Bioanal Chem (2015) 407: 6237. 

https://doi.org/10.1007/s00216-015-8681-7

suspect

substances

etc.) 



Contributions in MS databases

� MassBank of North America

� MassBank EU

Contributions in MS databases



Thank you very much

for your attention!

http://trams.chem.uoa.gr/

Thank you very much

for your attention!


