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?
A Risk for the CONSUMER?

A Risk for the PRODUCER?
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MIGRATABLE SUBSTANCES
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Non-Intentionally Added Substances (NIAS) 
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The Testing

Systematic NIAS 
• Fingerprint of a material
• The source can be identified 
• A risk assessment is needed

6

Random NIAS (non intended contaminations) 
• More linked to uncontrolled contaminations
• Difficult to monitor
• No immediate action
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NIAS- Assessment
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GC-QTOF-MS/FID-Screening
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• Start of GC‐QTOF‐MS/FID screenings in 2010 
with initial R&D questions

• Today: Bottleneck large number of screenings
per day

• evaluate

• Agilent 7890B Network GC with FID,

• Gerstel PTV injector, Agilent 7200 GC/MS‐QTOF

• Principle:

• Quantification: via FID 

• Identification: via MS
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GC-QTOF-MS/FID sample preparation
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• Migration solutions with organic content > 70 %
10 ml migration solution spiked with 10 µl IS mixture
evaporation at 60°C with N2 to 1 ml

• Migration solutions with water content ≥ 50 %
10 ml migration solution spiked with 10 µl IS mixture
add a small amount of NaCl with a spatula
add 1.0 ml ethyl acetate / cyclohexane 1:1 (V:V)
shake for 30 min at room temperature
wait 10 min for settlement and inject organic phase
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Supplement to GC-MS screening
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• The topic of LC also comes up: do you see “all” NIAS in GC‐MS screening?

GC Both LC

ATBC and degradation products

Polyester Oligomers 

Terpenoids

Hydrocarbons

Glycerides

Fatty acids, fatty acid esters, 

Fatty acid amides

Phthalates, DINCH

Degradation products of 
photoinitiators siloxanes

Antioxidants and their degradation 
products

caprolactam 

nonylphenol

aromatic amines

Isothiazolinones (biocides) 

BPA, BADGE

Nitrosamine 

Acrylate (ACR) 

Photoinitiators (PI) 

Soluble pigments

Ethoxylated and propoxylated PI 
and ACR polyamide oligomers

PEG, PEG alkyl ether

docusate

dioctyl sulfosuccinate
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LC-MS screening
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• Two LC-QTOF-MS screens have been developed

• System 1: Waters Synapt G2-S with I-Class UPLC
• System 2: Agilent 6546 Series Q-TOF LC-MS System 

with 1290 Infinity II System (UPLC)

• Transferred experience from GC-MS screening
• Inspired by suspect and non-target screenings of organic

trace substances in the environment, ETH, EAWAG, 
EMPA

• Start with targeted multimethods for acrylates and 
Photoinitiators (for chromatography and MS)

• LOD: 10 µg/kg food (for non-CMR)
→ 1.7 µg/dm2 packaging (EU cube 6 dm2/kg food)
→ 17 µg/l (target LOD 10 µg/l)
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Peak‐List

Compound‐Search PCDL‐Search

Identification

Quantification

Data Base Extension

Process of the Evaluation

Personal 
Compound 
Database and 
Library Manager
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LC-QTOF-MS-SCR
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Chromatography:

• Eluent: ACN vs. methanol, Column: C8 vs. C18

• Gradient inherited from previous method

Mass Spectrometry:

• QTOF‐MS, full scan (m/z 50‐1200)

• 60,000 resolution (FWHM at m/z 1522), 38,000 (FWHM 
at m/z 118)

• Mass accuracies < 1 ppm

• Library: spectrum library, fragment ions (MS/MS), 
multiple species, multiple collision energies (e.g. 10, 20 
and 40 V), in‐house database: many compounds with 
spectra

• Database: compound database, precursor ions, 
Molecular formula, monoisotopic mass, RT, structure, do 
not enter individual adducts In‐house database: over 
4500 FCM substances read in on LC and GC

• Structure via Mol‐File from ChemSpider or ChemSketch

Quelle: https://pediaa.com/what‐is‐the‐difference‐between‐c8‐and‐c18‐column‐in‐hplc/

10 V

20 V

40 V
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LC-QTOF-MS-SCR: Evaluation
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• Automated PCDL scan. Record and quantify substances identified by the PCDL 
(find by formula) Challenge: subtract blank values, set criteria.

From the evaluation software to Excel for more flexibility:
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LC-QTOF-MS-SCR: Evaluation
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• Compound search: Automatically extract compounds that are detectable via LOD 
but have not been identified by the PCDL (Find by Molecular Feature). Detected 
compounds: characterized by precise mass, adduct, retention time. Generate 
possible sum formulas using the Formula Generator, otherwise 'unknown’. 
Challenge: deduction of blank values, search criteria, empirical formula criteria, 
don't lose track.
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LC-QTOF-MS-SCR: Quantification
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• POS: mean of the areas of the external standards reserpine and UV‐234
(rather "real" case than worst case as with urethane acrylate)

• NEG: the area of the external standard Irganox 1098

Reserpin
UV‐234

Irganox 1098
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LC-QTOF-MS-SCR: Quantification
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• Response factors: Constance 
monitoring
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same reference sample, different CAN
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• Beware of different ACN brands:
may affect response
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LC-MS-Screening: Validation
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Acetonitril n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

95 % Ethanol n.d. n.d n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

50 % Ethanol n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

20 % Ethanol n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

10 % Ethanol n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

3 % Essigsäure n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Wasser
(Milipore)

n.d. n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d. n.d.

Isopropanol n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d. n.d.

Hexan n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d.

• Validation analogous to a target method

• 13 reference substances over the entire m/z and retention time 
range

LOD, LOQ

Decision Limit

Specifity

Concentration Range

Repeatability

Selectivity Lab Precision Robustness

Measurement Uncertainty

ComparabilityTrueness
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Most Recent Publication
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«The» Solution of a complex problem
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