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What is non-target screening?
...and what is it not?

There is not one “fingerprint” to rule them all
U Detect
O Identify
O Quantify

Slide 2



You only find what you look for!
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Use of different techniques will cover
different compound groups
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Identification of suspects and unknowns
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. KU” workflow
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- PR B 11. Increasing confidence score

- ra 1 "..f-:‘-' e Highest score is 100 (analytical standard), lowest score to report
. g . is 10 (accurate mass in 5 ppm mass deviation range)

Example Identification confidence Minimum data requirements

Level 2: Probable structure
a) by library spectrum match MS, MS?, Library MS?
b) by diagnostic evidence MS, MS?, Exp. data

MS, MS?, Exp. data

Level 1: Confirmed structure S MS2 RT Ref Std
wew, by reference standard M5, M55 RL.Beferencesio.

10 points: Chemical formula assigned
with accurate mass

Including matching isotope pattern and
adducts (A5 ppm)

30 points: matching library fragments
For TPs without library spectra: detecting
same main fragments as precursor or/and
main fragments with netto mass shift.

30 points: Retention time prediction in
+2 min window

15 points possible for retention time
prediction + 3 min window

10 points: plausibility research
Indication for occurrence in wastewater by

pomsmmmman literat
{CoHoN,0, | { Level 4: Unequivocal molecular formula  MS isotope/adduct ('f;raT:sr:epbusib,e precursor)
5’-155-57-5_';-! { Level 5: Exact mass of interest MS 10 points: unique hit

#MMassBank

High Quality Mass Spectral Database

There is no other relevant compound




Concentrations of suspects and non-targets

Peak intensities # Concentration

Strategies to estimate concentrations (response factors).

U Closest eluting reference compound
U Similarity (Assumption that parent compound and transformation product has same ionization efficiency)
U Modelling (e.g., QSPR)

Example of model:

clanalyte)
known Area, yrmown
N clanalyte)

Area
€5 —
IEpred - slope + interc SMILES

Canalyte

CCN(CC)c1c 113
CN(C)c1cce( 0.03
CN(C)e1cce( 0.2
OC(=O)c1ce 17

slope, intercept

0.009

SMILES  Cansiye CNiCCCClc 1123

CCN(CC)* 7
CN(C)c1ce 7
CN(C)clce 0.2

Y9T8TTLONd :AIDIN ‘€.02122€E ‘AINd ‘Z-€.529

OC(=OQ)c1c 7 —
k- .ﬂ:_ IE prediction model
Relevant molecular descriptors Best model so far: On average within a factor 2

e.g.. H, N in molecule, pH, viscosity (generally within a factor 10)
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Quality assurance and retrospective analysis

Method for chemical analysis

- column, program, MS ionization...

Quality control and quality data
- QA/QC samples, replicates, maintenance procedures

Comparison of results across different
instruments and methods




First major environmental NTS project (Gandalf
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1. Gandalf = NTS of sediments and solls
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1. Gandalf = NTS of sediments and soils

Chemical interpretation
PC2 loading plot. Closure effect and contamination level

Loading plot PC2

BHT
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L
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1. Gandalf = NTS of sediments and soils
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2. NTS for remediation of lake sed
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2. NTS for remediation of lake sediments

Time O
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From GANDALF to VANDALF
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3. VANDALF (from Target to NTS of wastewater)

analytjcal.

pubs.acs.org/ac

Correction of Matrix Effects for Reliable Non-target Screening LC—
ESI-MS Analysis of Wastewater

Selina Tisler,* David I. Pattison, and Jan H. Christensen

Cite This: https://doi.org/10.1021/acs.analchem.1c00357 Read Online
ACCESS | Ll Metrics & More I

Article Recommendations | € Supporting Information
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3. VANDALF (from Target to NTS of wastewater)

Non-target screening

Influent

9040

Effluent

Prioritization

0n

nma

compoundsin

_ influent

wastewater

compoundsin

- effluent

wastewater




4. Advanced oxidation processes

Experiment 1

HzOz
H0; dosing:
Exp.1: 5,15 or 50 ppm
W1, W2, W3
Influent

(3x3 samples)

Exp. 1: AOP

(3x3 samples)

1000 x up-concentration:

Experiment 2
H;0,

15 ppm
H.0.

VA
’ uv

Effluent Exp 2
W1 influent
W1, W2, W3 (3 samples)

Exp. 2: AOP+BAC

P

BAC1-4

OutBAC4

Out  Out

Out  Out
AOP BAC1 BACZ BACZ

1000 x up-concentration:

TP: occurs in none of the 9 influent
samples (3 from 3 sites) and it at
least 2 effluent samples

needs to occur in 3 out of 3 replicate measurements

N 7

\ Blank filter:

10x higher than SPE MQ blank

50 x higher than system blank L7

W1, W2 and W3 Solid phase extraction (SPF) with sl ion (S i
. . —» . : d only W1 > Solid phase extraction (SPE) with
With 75 % UV light and multi-layer cartridges, final methanal With 75 % UV light and multi-layer cartridges, final methanal
5 15 or 50 ppm H202 extract 15 ppm H202 extract
///
Analysis . =T
LC-ESI-QTOF and SFC-ESI-QTOF analysis
Analysis in FSI+ and ESI-
Experiment 1 replicate ﬁ!ten ¢ Experiment replicate filter:
Influent: occurs in 3 out of 3 influent Influent: occurs in 3 out of 3 influent
samples from the same site Analytical replicate filter: samples

TP occurs in none of the 3 influents,
accurs in at least out AOP (and can occur
inout BAC 1-4)

Data processing

|
— Non-target screening (NTS)
I — Compare unknown — w |
LC compounds compounds

Identification by suspect Increasing confidence

Prioritize ~ screening RTP, MS/M5 spectra, plausibility

SFC compounds Matching mass (0.002 Da) investigation, compare with

with databases or Pubchem analytical standard

Identified
Contidence level 1
Confidence level 2




4. Advanced oxidation processes
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5. NTS of main contaminants in a drinking water
distribution system

=107
T I I F I I ] T I T I
al X <108 Zoom-in i
u} F T T T L
1.5 150 1 1 DE‘.'];" |
1+ " _
0Sp
B 1 aeia el Lu-lhl i
e I 14 15 8 17 1B 19 2 34 3 6
1] | P J -
] | | 1 1 1 [ L L |
10 12 14 16 18 20 22 24 26
=107
L] Lean® T zoom-inT T T T T T T

L d) : Method Blank 3 Days |

B 10 12 14 16 18 20 22 24 26




5. NTS of main contaminants in a drinking water
distribution system
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6. Migration from materials

Journal of Hazardeus Materials 420 (2022) 128351

FEISEVIER

Contents lists avallable at ScienceDirect

Journal of Hazardous Materials

Jjoumal homepage: www.elsevier.com/locate/jhazmat

Research Paper

Non-target screening for the identification of migrating compounds from
reusable plastic bottles into drinking water

Selina Tisler *,

Jan H. Christensen

Analydral Chemingy Growp, Deparoment of Manr and Emeironmenan Science, Faculty of Seinse, Universicty of Copemhagen, Thorvaldremnyey 40, 1571 Prederiebery,

Denmark

HIGHLIGHTS

# Migration of > 400 plastic related and
= 3500 dichwasher related compounds.,

s The di:.hwmhhg process increased the
migradon of plastic related compounds,

» Oligomers  suspected Irom  paoly-
caprolactone (PCL) were migrating.

» Three of the ldentified photolnltistors
hawe possible endocrine disrupting
elfectz,

» Diethyltoluamide [(DEET) may have
been formed from the plastlelzer
lawralactam.

GRAPHICAL ABSTRACT
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Soft plastic bottles leach hundreds of
chemicals into drinking water

By Nick Lawars P Listen To This Article u E m




6. Migration from materials

Plasticizer + surfactants > Drinking water
In reusable bottles

Slip agents




6. Migration from materials
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NON-TARGET SCREENING - ENDLESS
POSSIBILITIES BUT WITH A LOT OF CAUTION

1. NTS is not target screening or suspect screening but we need all three levels
of analysis

2. NTS is not one universal method

3. QA/QC is challenging and hardly comparable between laboratories — inter-
comparison exercises

4. Specific questions would make the NTS more valuable
5. Take caution about false positives and false negatives
U Detections
U Identifications

6. Prioritisation of compounds with high Persistency, Mobility, Toxicity or focus on
specific compound groups)




NTS SYMPOSIUM AND NORMAN GA

29. and 30. November 2022

Workshop NTS in Odense (150
— 200 participants in Odense +
online)

1. and 2. December 2022

Norman GA in Odense (Approx.
100 participants + online)

CWG-NTS: Workshop Non-target screening Analytical fundamentals -~ Data analysis - Implementation
(Leader: University of Copenhagen, Giorgio Tomasi gito@plen.ku.dk , Jan H Christensen jch@plen.ku.dk ).

This two-day workshop will take place in week 48 (28th Nov. — 2nd Dec) in 2022 in Odense. The first day will be
dedicated to next generation analytical platforms for NTS, e.g., HILIC, SFC, ion mobility, 2D GC-MS and 2D LC-MS,
and related data workflows. The second day will show examples of implementation in regulation and industry with
emphasis on successes and obstacles related to scale and outside-academia operationalisation.

The Danish scene currently features a strong collaboration between industry, regulators and academia, which favours
implementation, marketing and widespread take-up of non-target technologies. For instance, University of
Copenhagen initiated the GANDALF and VANDALF Innovation Fund Grand Solutions Projects in collaboration with
industry leaders and regulatory bodies such as Eurofins A/S and the Danish EPA for implementation of non-target
approaches in soil and wastewater assessment.

The workshop would link to several NORMAN WGs, the NTS cross-working group, but also WGs 1, 3 and 5. It would
be an excellent opportunity to present to the industry the work which was done e.g. on the data bases, and on
prioritisation.

Itis envisaged to organise the workshop back-to-back with NORMAN GA meeting (hosted at Danish EPA in Odense).

Cross-Working Group Activity Non-target Screening (NTS)

Non-tasget screening technigues for environmental monitoring

VANDAS
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Reference database for targets and suspects

Compound Cas-Nr Logkow Chemical formula Group LogD (pH 7.4) LogD (pH 5.5}

Clarithromycin 81103-11-9 3.2 (C38H6E9NO13 Antibiotic 2.38 0.67

Erythromycin 643-22-1 0.9 (C55H103NO15 Antibiotic 1.69 -0.02

Sulfamethoxazole 723-46-6 0.9 C10H11N3035 Antibiotic -0.56 0.56

Sulfapyridine 144-83-2 0.4 C11H11N3025 Antibiotic 0.4 0.47

Norfloxacin 70458-96-7 -1 Cl16H18FN303 Antibiotic -3 -3.18

Cirpofloxacin 85721-33-1 0.3 C17H1BFN303 Antibiotic -2.23 -2.98

Clindamycin 18323-44-9 2.2 C18H33CIN205S Antibiotic 1.08 -0.57

Erythrocin 114-07-8 3.1 C37HETNO13 Antibiotic 1.69 0.02

Sulfadiazine 68-35-9 -0.1 Cl0H10N40O25 Antibiotic -0.79 -0.09

Trimethoprim 738-70-5 0.9 Cl4H1EN403 Antibiotic -1.15 -1.16
Chemical

1,3-Diphenylguanidine 102-06-7 3 C13H13N3 industry 2.486 1.29
Chemical

1-Hydroxybenzotriazole 2592-95-2 0.7 CEH5N30 industry 0.07 0.42
Chemical

2-Acrylamino-2-methylpropane sulfonate 15214-89-8 1.8 C7H13NO4S industry -5.4 -5.28
Chemical

Benzyldimethylamine 103-83-3 2 C9H13N industry 0.35 -1.13

Chemical formula
(identifiers)

PubChem CID (predicted
RI)

Ref mass-spectra /
model predictions

Polarity (LogD, Kow)

Volatility (BP, H)

Molecular descriptors
(volatility, polarity,
functional groups etc)

EC50, LC50 (OECD)




2. NTS for remediation of lake sediments

Potential formed/migrated
by electrochemistry

Potential degraded Potential formed/migrated

by natural processes

not degraded

— Potential formed/migrated by
natural processes and

actro(>3) degraded by electrochemistry




2. NTS for remediation of lake sediments

Item name: 210507_141
Channel name: 1,3-Diphenyiguanidine [+ H] : (50.0 PPM) 212.1178

S0000 1.3-Diphenyiguanidine
522
40000
N
Z 30000 H /"\ H
: NN
A
§ H
2 200001
10000-
p il
25 5 75 10 125 15 175 20 25

Retenton time [man}

Additive for products to promote hardening, used in paints, plastics etc.

Confirmed with analytical standard




4. Advanced oxidation processes

Influent groundwater

After UV/H,0, treatment

Compoung formed

,,,,,
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