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Welcome and introduction

Christian Kirchnawy (OFI)
“Migratox Project: What happened so far!”

Maricel Marin-Kuan (Nestlé Research Centre)
“Integrated multidisciplinary approach to support
prioritization and packaging safety”

B. Rainer & E. Haider (FH Campus Vienna)
“Comparison of different Genotoxicity tests for
selected Migratox FCM samples: [...]”

Open Discussion
Snacks & Networking

Christian Kirchnawy (OFI)

“Updated Results from Screening >400 FCM
samples: results for different materials:
virgin/recycled, paper, polymers and coatings”
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UNIVERSITY OF APPLIED SCIENCES

Elisa Mayrhofer & Ida Peneder

“Printing Inks as a potential risk factor for
DNA-reactive substances: In-depth analysis
of isolated fractions”

Open Discussion

Thomas Czerny (FH Campus Vienna)
“Ames Sense: Optimization of a miniaturized
Ames test for better detection limits”
Bernhard Rainer (University of Applied
Sciences, Vienna)

“Summary, Conclusions, Next Steps”

Open Discussion, Opportunity to bring in your
own ideas/wishes

Coffee & Networking

www.ofi.at
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Anti-Trust Declaration \®, CAMPUS

UNIVERSITY OF APPLIED SCIENCES

“OFl and companies participating at OFl meetings shall not enter into any discussion,
activity or conduct that may infringe, on its part or on the part of its members, any
applicable competition law.

By way of example, members shall not discuss, communicate or exchange, any
commercially sensitive information, including information relating to prices, marketing and
advertising strategy, costs and revenues, trading terms and conditions with third parties,
including purchasing strategy, terms of supply, trade programs, or distribution strategy.
Please take note that taking part in today’s meeting is subject to having read and
understood the OFI Business Conduct Guideline for events and meetings with competition
law and antitrust relevant contents.”

www.ofi.at



Project Goal: Risk Assessment for unidentified NIAS!

Untargeted GC-MS Screening

Abundance

Time

www.ofi.at



Abundance

Risk Assessment of unidentified NIAS

Untarget

FH

CAMPUS
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UNIVERSITY OF APPLIED SCIENCES

Probenname: MeOH Extrakt | Polaritat: Posiv. | Medium: MeOH
C50HZ200MN1001032P2
Peakname Summenformel | Score Summenformel Masse (mvz) Rt [Minuten] Konzentration [ppb]
114.0008 1 3.28 CEHTINO G0 114,0908 3.3 1350
177.0657 /1 3.32 COHENZ202 a0 177 0657 3.3 2220
185.0875/3.92 CEH10M402 84 185 0875 39 1890
177.0656/3.94 COHENZ202 G5 177 0656 39 1840
123.0626/394 |Moformula found 0 123 0626 40 167 .0
122 06595/ 394 CTHTMO 52 122 05495 40 12090
135.0544 1402 CTHEM20 A1 135 0544 40 1490
151.0861 /411 CEH10M20 A7 151, 0861 41 2020
120.0551/426 |Moformula found 0 120 0551 43 3060
340.2594 /4,35 C18H33N303 a0 340 2594 4.3 118,0
151.0865/4.80 CE8H10MZ20 63 151,0865 48 4590
160.0867 /4.82 CAOH9N3 g4 1600867 48 3020
2171072 15.02 C10H1605 46 217 1072 5.0 1620
3231707 /1 5.00 C14H2608 g3 3231707 5.0 5890
21114371524 CT1H18N202 58 2111437 52 1480
453.3436/5.24 C24H44N404 71 453 3436 5.3 14190
275.1492 1530 C13H2206 g0 275 1492 5.3 2860
237.0756/5.34 C12H1205 66 2370757 54 1690
2461417 /1 5.64 CEH15M902 84 246 1417 55 2630
2451294 /590 C14H16MN202 i7 245 1294 55 1427 0
2451386 /15 47 C12H2005 88 245 1386 55 1427 0
188.0930/5.58 CAHaMBE a0 1880930 i 3240
2811024 /558 C14H1606 k] 2811024 i 1560
149.0706 /5.58 CaHEM20 43 149 0706 i 3840
251.1855/5.58 C12H2605 57 2511855 5.6 6440
207.0767 /1 5.62 C10H10MZ03 58 207 0767 5.6 217.0
235.1904 /5,64 C13HZ2N4 26 2351904 5.6 128,0
180.1018/5.73 C10H13N02 G4 1801018 5.7 2200
228.1897 /1577 C12HZ21N03 40 228 1597 5.8 185,0 at
BRE AZ08F /A0 CANHESME05 a7 BRE 4287 50 090
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TTC concept — Risk assessment N\, TS

UNIVERSITY OF APPLIED SCIENCES

Table 2: TTC values — classification of substances

Classification Worst Case Assumption ugl?e?s:::l“:)i:'nday
Organophosphates and carbamates 18
Cramer Class III 90
Cramer Class II 540
Cramer Class I 1,800

EFSA Scientific Committee. (2019). Guidance on the use of the Threshold of Toxicological
Concern approach in food safety assessment. EFSA Journal, 17(6), e05708.

www.ofi.at



5 P FH
TTC concept — Risk assessment N\, TS

UNIVERSITY OF APPLIED SCIENCES

Table 2: TTC values — classification of substances

Classification TTC value in

Worst Case Assumption ng/person per day
Potential DNA-reactive mutagens and/or carcinogens 0 15 600 x
Oranohos hates and carbamates > hiaher
Cramer Class III 9

Cramer Class II
Cramer Class I 1,800

EFSA Scientific Committee. (2019). Guidance on the use of the Threshold of Toxicological
Concern approach in food safety assessment. EFSA Journal, 17(6), e05708.

www.ofi.at



\) Risk Assessment of unidentified NIAS

Untargeted GC-MS Screening

90 pg/L

I

0.15 pg/L
(TTC)

Abundance

Bioassays

Time

www.ofi.at
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ofF NoN INTENTIONALLY ADDED
SussTANCES (NIAS)

IN Foop ConTAcT

IMATERIALS AND ARTICLES

Figure 1: Flowchart for the risk assessment of NIAS (may also apply to substances
other than NIAS).
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ILSI — NIAS report 2016 suggests bioassays for 3 endpoints!

In-vitro Bioassays?3(see 5.3.1)

J Y l

Genotoxicity Cytotoxicity Endocrine activity

Ames-Test: Bacteria Test | | HepG2 Assay, P53 ER-CALUX, (Anti)AR-CALUX:

== DNA-reactive| | CALUX, Micronucleus, Cell culture Test, includes Cytotoxicity
Genotoxicity High Content Screening:

Cell Culture Tests for

Chromosomal Damage

RNA-Polymerase

- | Firefly Luciferase gene




\) Project Goal: Selection of Bioassay Battery

Major Project Goal in Project Migratox:
,LComparison of different in-vitro bioassays and
selection of suitable tests for a bioassay battery”

Goal: Bioassay Battery as small as possible!
,As many bioassays as necessary but as few as possible”

www.ofi.at
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TTC concept — Risk assessment N\, TS

UNIVERSITY OF APPLIED SCIENCES

Table 2: TTC values — classification of substances

Classification Worst Case Assumption ugl?e?s:::l“:)i:'nday
Organophosphates and carbamates 18
Cramer Class III 90
Cramer Class II 540
Cramer Class I 1,800

EFSA Scientific Committee. (2019). Guidance on the use of the Threshold of Toxicological
Concern approach in food safety assessment. EFSA Journal, 17(6), e05708.
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Planned working steps (original Slide from Kick-Off)

« Sensitivity:

« comparison of in-vitro methods / sample preparations
* representative test substances for comparing sensitivity

« Sample preparation:
» Comparison of sample preparation methods
« Validation: loss of volatiles, contaminations,..

« Validation:
* Ensure that methods are suitable for FCM migrates/extracts

« Standardization

» Defined protocols, specific guidelines
» Acceptance by cooperation with authorities

« Sample Screening

www.ofi.at



Sensitivity of 8 different existing genotoxicity tests compared

Evaluation of:

- 8 different gentoxicity tests

« 30 model substances for genotox test development and validation (ECVAM)
« 36 packaging relevant substances

The Ames Test has the best detection limits of all Genotoxicity Bioassays

BUT: Most substances cannot be detected at the low 0.15 ug/day limit!




Evaluation of the
Detection limits of genotoxicity tests

Rainer et al., 2018

" | Food Additives & Contaminants: Part A

Suitability of the Ames test to characterise
genotoxicity of food contact material migrates

Bernhard Rainer, Elisabeth Pinter, Thomas Czerny, Elisabeth Riegel,
Christian Kirchnawy, Maricel Marin-Kuan, Benoit Schilter & Manfred Tacker

Pinter et al., 2020

n foods ey

Review

Evaluation of the Suitability of Mammalian In Vitro
Assays to Assess the Genotoxic Potential of Food
Contact Materials

Elisabeth Pinter *, Bernhard Rainer !, Thomas Czerny !, Elisabeth Riegel *, Benoit Schilter 2,
Maricel Marin-Kuan ? and Manfred Tacker !

Detection limits strongly improved by miniaturization

Approx. 6-fold Improvement of detection limits
by miniaturization

Rainer et al., 2021

TA98 -S9
mm TA100-S9
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VAT AN VI NV Y
4NQO ENU MMS 2NF CP FMA N4ACT TIC PGE
TA98 -S9 1.9 12.7 0 0.6 29 1.9 16.1 6.1 0
TA100 -S9 19.2 6.1 1.9 0 6.1 1.9 29 1.9 1.9

The Ames test has better detection limits than mammalian genotoxicity assays.

Using the Ames MPF format the sensitivity can be further improved.

www.ofi.at



Further Improvement of Detection Limits

« Ames Sense: Optimized miniaturized Ames test with lower sample
requirement and improved detection limits
« Work in Progress, Update today
« Combination with Fractionation: Thin layer chromatography, SPE

« Sample Preparation: Up to 2.000-fold concentration

www.ofi.at



Planned working steps (original Slide from Kick-Off)

« Sensitivity:
« comparison of in-vitro methods / sample preparations
* representative test substances for comparing sensitivity

« Sample preparation:

» Comparison of sample preparation methods
« Validation: loss of volatiles, contaminations,..

« Validation:
* Ensure that methods are suitable for FCM migrates/extracts

« Standardization

» Defined protocols, specific guidelines
» Acceptance by cooperation with authorities

« Sample Screening

www.ofi.at



95% ethanol:
Fully automated
evaporation procedure

50-10% ethanol, water
and 3% acetic acid:
Sequential solid phase
extraction

Up to 2000 fold up-concentration with validated method!

intermediate volatile
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£ 80% -
E 60% - W Rotary evaporator
2 OSyncore Analyst
I § 40% -
coolant x 20% -
— 0% - —
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SSPE workflow
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Hydrophobic/ concentration
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= —— Evaporate
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9 of Extracts —_
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Carbon Black adapted from Adahchour et al., 2001
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Planned working steps (original Slide from Kick-Off)
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Planned working steps (original Slide from Kick-Off)

« Sensitivity:
« comparison of in-vitro methods / sample preparations
* representative test substances for comparing sensitivity

« Sample preparation:
» Comparison of sample preparation methods
« Validation: loss of volatiles, contaminations,..

« Validation:
* Ensure that methods are suitable for FCM migrates/extracts

« Standardization

» Defined protocols, specific guidelines
» Acceptance by cooperation with authorities

« Sample Screening
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Value and limitation of in vitro bioassays to support the
application of the threshold of toxicological concern to
prioritise unidentified chemicals in food contact materials

Benoit Schilter, Karin Burnett, Chantra Eskes, Lucie Geurts &%, Mélanie Jacquet, Christian Kirchnawy, ...show all

ILSI Europe Expert Group also recommends Ames Test

Q

ILSI

Europe

Pages 1903-1936 | Received 14 May 2019, Accepred 30 Aug 2019, Published online: 24 Sep 2018

&6 Download citation https://doi.org/10.1080/19440049.2019.1664772

Conclusions:

* Focus on Ames-Test (as stand-alone bioassay)

e Combination with data from:
* Chemical Analysis
 Formulation Data

« |If all lines of evidence consistently show no sign
of DNA-reactive genotoxic substances

= Cramer Class Il

M) Check for updates

Alan Boobis
Karin Burnett

Chantra Eskes

Mélanie Jacquet

Peter Oldring
Gabriele Pieper
Manfred Tacker
Heinz Traussnig
Peter van Herwijnen
Lucie Geurts
Elisabeth Pinter

Christian Kirchnawy

Benoit Schilter (Chair)

Nestlé
Imperial College London
Consultant

Europ. Society of Toxicology In
Vitro

Danone

The Valspar Company

Tetra Pak

University of Applied Sciences
Mayr-Melnhof Karton

Dow Europe
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University of Applied Sciences

OFI
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Planned working steps (original Slide from Kick-Off)

« Sensitivity:
« comparison of in-vitro methods / sample preparations
* representative test substances for comparing sensitivity

« Sample preparation:
» Comparison of sample preparation methods
« Validation: loss of volatiles, contaminations,..

« Validation:
* Ensure that methods are suitable for FCM migrates/extracts

« Standardization
» Defined protocols, specific guidelines
» Acceptance by cooperation with authorities

« Sample Screening: Overview in my next presentation!

www.ofi.at
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