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2 Background: FCM 5

|I~ Food contamination

HAZARD & AIM: Combine information on exposure collected R
related to FCM substances with MERLIN EXPO with information on hazards
collected with VEGA to support risk assessment of
_ FCM compounds y

13/04/2022 -




5 L e
b 4 . Y life
Selection of the case study Jvérmeer

The exercise was selected from the following project:

B JRC 4P

ELIROPEAN COMMISSION

| JRCN02. Form. CAT.032 — Edited: 181272009 - Version 2 Chemical Assessment and Testing Wnit |

Project: CRL-V 15014-31598

Report number: 2010/003

Previous Eeport: 2010/002

Project N°: 65 of CAT WP 2010

Intermediate Report No3
of the

Migration Modelling Course
EU-EL Food Contact Materialz

- Life Vermeer Project
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Case study with yoghurt container < vermeer

2\

Empty container made of polystyrene
intended for milk products

Storage conditions Migration conditions
Storage at 8°C > 3 days Simulant: 50% Ethanol (Simulant D)
Migration conditions: 10 days at 20°C

Migration of Tinuvin P (CAS: 2440-22-4)
2-(2-Hydroxy-5-methylphenyl)benzotriazole
Molecular weight: 225 g/mol

Initial concentration: 5000 mg/kg

- Life Vermeer Project
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Case study with yoghurt container {vermeer

Specifications FCM

Polystyrene (PS)

Surface: 295 cm?

Density Polymer pP: 1.1 g/cm?

Diffusion coefficient D,:4.31e-14 cm?/s
Polymer specific constant AP*: 0

Polymer specific temperature constant t: 0
Thickness d,: 0.1 cm

P
= )

Specifications Food

Volume: 505 cm?

Diffusion coefficient D.: 1e-4 cm?s
Density: 1 (by definition)
Thickness: 0.1 cm

Partition coefficient K: 1

- Life Vermeer Project
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MERLIN-Expo — VERMEER FCM
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Food software

VERMEER FCM
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MERLIN-Expo — VERMEER FCM {vermeer
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/ ﬁ- Information I

| “u_ Model |

General information

| ) Context —— Substance & Food

@ optons —— Polymer & Regulatory

r-'T‘!- Time series — Time-Temperature conditions

| TU Parameters | — specifications of each parameter

b Simulation | Modelling parameters

TM Charts I
| ETables [

EF‘.Epﬂrts |

Reporting

- Life Vermeer Project
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VERMEER FCM: Information s f‘&“e’?meer

Authar
Philippe Ciffroy

Description

h. Information | '.' Model | "':" Cnnten‘t| @Dpﬁnns | (- Time series | TT Parameters | b Simulation | Hcharts | ETabIes | . Reports |
: T“ Mew :’__.;me H Save 'FH Save As  Save Assessment 2{ Preferences @ Help Contents

https: /jmerlin-expo.eu/learn/documentation sphera-tools/

For the User Manual of SPHERA FCM, please visit the following page:

 Ed.

Documents

LIFE16
ENV/IT/000167

ating VE( mRead, MERLIN-Exp
I I I l | form for risk assessment
lk! ubstitution of risky substance

Sphera Food Contact Materials (SpheraFCM v3.4)

User Manual
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VERMEER FCM: Model J~{vermeer
h- Inﬁ::rrnaﬁnp/ 'n_ Model | " Context | @Dpﬁnns | - Time series | T Parameters | F Simulation | Mcharts | ETables | . ! Reports |
< Manage library... Synchronize with library... (£ Help Contents
BB
- All sub-systems -
Migration Regulation

HnGRaTN | FazarD) (FazarD) Hazarp) |
ON DATA DATA DATA
moDeL | | JLeveLt | fLeverz | JLEvEL 3 '”FT?[';:“A

Hazard

Output VERMEER FCM
Regulatory info
Migration estimates
Toxicological prediction

Input VERMEER FCM
Info related to chemical,
FCM and food

Disable blocks you don’t want to use Bl e poi
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Compounds

=& Generic ElE Generic Enabled Marne Type
- 1,1,3-Tris{2-methyl-4-hydroxy-5-tert-butylphenyl) butane - (1343-03-4) Loy 2-2-Hydroxy-5-methylphenyllbenzotriazole
- & 1,1-Bis(2-hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-5) [ Chocolate _ |Food
& 1,3,5Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2) L] Clear drinks  |Food
~ & 2,2, 2Nitrilo[triethyl tris(3,3, 5,5 -tetra-tert-butyl-1, 1'-bi-phenyl-2, 2 diyl)phosphite] - (30410-33, [] Dry pasta Food
- # 2,2Ethylidenebis(4,5-di-tert-butyl phenyl) flucrophosphonite - (118337-09-0) [] Milk: Food
-y 2046-Tris{tert-butyl)phenyl-2-butyl-2-ethyl-1, 3-propanediol phosphite - (161717-32-4) ] Clive oil Food
- 2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7123-54-5) ] Drange juice  |Food
- 2-[2-Hydroxy-3, 5-bis(1, 1-dimethylbenzyl)phenyllbenzotriazole - (70321-86-7) ] Tomato sauce |Food
- ¢ 2-Hydroxy-4-n-octyloxy benzophenone - (1843-05-6) ] Yoghurt Food
- & 3, 5Di-tert-butyl-4-hydroxybenzoic add, hexadecyl ester - (67345-93-8)
- 3,9-Bis[2-{3-(3-tert-butyl-+hydroxy-5-methylphenyl)propionylaxy)-1, 1-dimethylethy(]-2,4,8, 10
- 4-Ethoxybenzoic add, ethyl ester - (23675-09-7)
- Acrylic add, 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl ester - (51
3 sbtaocophiral- (5029 - (051400 Select compound <
- & Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphite - (26741-53-7) . . + Add m s
~ & Bis(4-ethylbenzylidens)sorbitol - (79072-96-1) Tll’)UVln P
- M MN-Bis(3-(3, 5-di-tert-butyl-+-hydroxyphenyl)propionyllhydrazide - (32687-73-8) People
- & M MN-Bis{2-hydroxyethyl)dodecanamide - {120-40-1)
- # Octadecyl 3-(3,5-di-tert-butyl-+-hydroxyphenyl)propionate - {2082-73-3) Enabled Mame Descri
- f Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hydroxyphenyl)propionate) - (6683-13-8)
- # Phosphorous add, bis(2,4-di-tert. -butyl-6-methylphenyl) ethyl ester - (145650-60-8)
- # Phosphorous add, tris(2,4-di-tert-butylphenyl) ester - (31570-04-4)
- # Triethyleneglycol bis[3-{3-tert-butyl-4-hydroxy -5-methylphenyl) propionate] - (30443-68-2)
- # Trisopropanclamine - (122-20-3)

£ >
Filter Mote: This panel is only relevant when maodellim
populations using the population intake or body
| ':L| models, and is empty until you have added one
== Add Remove Add Add many Remove
Scenaria
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Compounds

=& Generic ElE Generic Enabled Marne Type
- 1,1,3-Tris{2-methyl-4-hydroxy-5-tert-butylphenyl) butane - (1343-03-4) Loy 2-2-Hydroxy-5-methylphenyllbenzotriazole
- & 1,1-Bis(2-hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-5) [ Chocolate _ |Food
& 1,3,5Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2) L] Clear drinks  |Food
~ & 2,2, 2Nitrilo[triethyl tris(3,3, 5,5 -tetra-tert-butyl-1, 1'-bi-phenyl-2, 2 diyl)phosphite] - (30410-33, [] Dry pasta Food
- # 2,2Ethylidenebis(4,5-di-tert-butyl phenyl) flucrophosphonite - (118337-09-0) [] Milk: Food
-y 2046-Tris{tert-butyl)phenyl-2-butyl-2-ethyl-1, 3-propanediol phosphite - (161717-32-4) ] Clive oil Food
- 2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7123-54-5) ] Drange juice  |Food
- 2-[2-Hydroxy-3, 5-bis(1, 1-dimethylbenzyl)phenyllbenzotriazole - (70321-86-7) ] Tomato sauce |Food
- ¢ 2-Hydroxy-4-n-octyloxy benzophenone - (1843-05-6) ] Yoghurt Food
- & 3, 5Di-tert-butyl-4-hydroxybenzoic add, hexadecyl ester - (67345-93-8)
- 3,9-Bis[2-{3-(3-tert-butyl-+hydroxy-5-methylphenylipropionylaxy)-1, 1-dimethylethy(] -2,4,8, 10
- 4-Ethoxybenzoic add, ethyl ester - (23675-09-7)
- Acrylic add, 2-tert-butyl-6-{3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl ester - (6118
- # alpha-Tocopherol - (59-02-9) - (10191-41-0) * <
- & Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphite - (26741-53-7) : 4+ Add m Remove
- # Bis{4-ethylbenzylidene)sorbital - (79072-95-1)
- M MN-Bis(3-(3, 5-di-tert-butyl-+-hydroxyphenyllpropionyllhydrazide - (32682088 L] =
- & M MN-Bis{2-hydroxyethyl)dodecanamide - {120-40-1) > . -
- # Octadecyl 3-(3, 5-di-tert-butyl-+-hydroxyphenyl)propionate - (2082-79-3 fm Add Compound Mame Descri
- f Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hydroxyphenylpropionate)
- # Phosphorous add, bis(2,4-di-tert. -butyl-6-methylphenyl) ethyl ester - (1 :
- # Phosphorous add, tris(2,4-di-tert-butylphenyl) ester - (31570-04-4) Informatlon
- # Triethyleneglycol bis[3-{3-tert-butyl-4-hydroxy -5-methylphenyl) propio Name [TI‘IN'I"I p
- # Trisopropanclamine - (122-20-3)

Full name [Z{ZHvd'oxy-S-memvthenﬁ)bmzotriazole

Category |
< Type (@) Organic
nly rel twh odelli
Add new compound — O Metal e popuiation ntake ot bodh
until you have added one

SCcenario
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Compounds Food
=& Generic =& Generic Enabled Mame Type Description
- 1,1, 3-Tris{2-methyl-+-hydroxy-5-tert-butylphenyl) butane - (1343-03-4) Loy 24 2-Hydroxy-5-methylphenyl)benzotriazole Chocolate Food Food eth
1,1-Bis(2-hydroxy-3, 5-di-tert-butylphenyllethane - (35958-30-5) E = °':°da_ - F"“’d F"“’d Ema”“ -
1,3, 5-Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hydroxybenzyllbenzene - (1709-70-2) H ° ear arin oo ood ethanc
2,7, 2 Nitrilo[triethyl tris(3, 3,5, 5" -tetra-tert-butyl-1, 1'-hi-phenyl-2, 2'-divlphosphite] - (30410-33 Regu Iato ry | nfo rm at on [] Dry pasta Food Food ethanc
2,2 -Ethylidenebis(4, 6-di-tert-butyl phenyl) flucrophosphani Il ] 1] S Food ethanco

[ S S i i i e T S A S S S T

£

2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1, 3-propanediol
2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7123-64-5)
2-[2-Hydroxy-3,5-bis(1, 1-dimethylbenzyl)phenyl]benzotria
2-Hydroxy-4-n-octyloxy benzophenone - {(1843-05-6)

3, 5-Di-tert-butyl-4-hydroxybenzoic add, hexadecyl ester - (i
3,9-Bis[2-{3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propio
4-Ethoxybenzoic add, ethyl ester - (23675-09-7)

Acrylic add, 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methyl
alpha-Tocopheraol - (59-02-9) - (10191-41-0)

Bis(2, 4-di-tert-butylphenyl)pentaerythritoldiphosphite - (267
Bis{4-ethylbenzylidene)sorbital - (73072-96-1)

M, N'Bis(3-(3, 5-di-tert-butyl-+-hydroxyphenyl)propionyl)hyd
M, M-Bis(2-hydroxyethyl)dodecanamide - (120-40-1)
QOctadecyl 3-(3, 5-di-tert-butyl-4-hydroxyphenyl)propionate
Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hydroxyphenyl)
Phosphorous acid, bis(2,4-di-tert, -butyl-6-methylphenyl) eth
Phosphorous acdid, tris(2,4-di-tert-butylphenyl) ester - (31571
Triethyleneglycal bis[3-{3-tert-butyl-4-hydroxy -5-methylphe
Triisopropanolamine - (122-20-3)

Filter

“~ Add

Scenario

Remove

242-Hydroxy-5-methylphenyl)benzotriazole (Material)

Food ethanc
Food ethanc
Food ethanc

ID: Tinuvin P

Full name: 2-[2-Hydroxy-5-methylphenyljbenzotriazole
Symbeol: Tinuvin P

Unit: mg

SMILES: CC1=CC{=C{C=C1y0N2ZN=C3IC=CC=CC3I=N2

substance name: 2-(2-Hydroxy-5'-methyviphenyljbenzotriazole

Clasgszification: S

CAS: 0002440-22-4

Ref. No.: 61440

FCM No.: 444

U=ze as additive or polymer production aid (ves/no}. yes

U=ze as monomer or other starting substance or macromolecule obtained from microbial
fermentation: no

FRF applicable: no

SKML{TYmg'kg]: 30
Group for which SKML(T) applies: expressed as the sum of the FCM No. 444, 455 470

Food ethanc

W
>
[ =
2
=
1]
E
=
[=]
e
=
escription
#y S—
W

delling exposure to
body population
d one of them,

# Toggle
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Compounds Food
E-@ Generic Enabled Mame Type Description I@
- 1,1, 3-Tris(2-methyl-4-hydroxy-5 -
1, 1-Bis(2-hydroxy-3, 5-di-tert-bu ] Chocolate Food Food ethanal equivalent = 70 ~
1,3,5-Trimethyl-2,4,6-tris(3, 5-di ] Clear drinks Food Food ethanol equivalent = 20
2,2, ZNitrilo[triethyl tris(3, 3,5, 5 ] Cry pasta Food Food ethanol equivalent = 35
2, 2-Ethylidenebis(4, 6-di-tert-but ] Milk: Food Food ethanol equivalent = 60
2,4, 6-Tris(tert-buty()phenyl-2-bu ] Clive oil Food Food ethanol equivalent = 95
2,5-Bis{5-tert-butyl-2-benzoxazg ] Orange juice Food Food ethanol equivalent = 40
2-[2-Hydroxy-3, 5-bis(1, 1-dimeth O Tomato sauce Food Food ethanol equivalent = 25
2-Hydroxy-4n-octyloxy benzoph 1 Yoghurt Food Food ethanol equivalent = 50

3 E B B R

£

3, 5-Di-tert-butyl-4-hydroxybenzy
3,9-Bis[2-(3-(3-tert-butyl-4-hydr
4-Ethoxybenzoic acd, ethyl este
Acrylic acid, 2-tert-butyl-6-(3-ter
alpha-Tocopheral - (59-02-9) - (1
Bis(2,4-di-tert-butylphenyl)penta
Bis{4-ethylbenzylidene)sorbital -
M, M'-Bis(3-(3, 5-di-tert-butyl-4-hy
M, M-Bis(2-hydroxyethyl)dodecan
Octadecyl 3-(3, 5-di-tert-butyl-4
Pentaerytritol tetrakis(3-(3, 5-di-t
Phosphorous acdd, bis(2,4-di-tert
Phosphorous add, tris(2,4-di-tert
Triethylenealycol bis[3-{3-tert-bu
Triisopropanolamine - (122-20-3)

Select food or simulant

e

Remove

Yoghurt — 50% Ethanol

iy .Y e r

Filter

=l

= Add

CEMaric

Remove

People

Enabled

Mame

Description

Mote: This panel is only relevant when modelling exposure to populations using the population intake or body population models, and is empty until you have added one of them.

Add Add many Remove
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Compounds Food
=@ Generic Enabled Mame Type Description
- 1,1, 3-Trig(2-methyl-4-hydroxy-5 )
1,1-Bis(2-hydroxy-3, 5-di-tert-bu ] Chocolate Food Food ethanol equivalent = 70 A
1,3,5-Trimethyl-2,4,6-tris(3, 5-di- ] Clear drinks Food Food ethanal equivalent = 20
2,7, 2 itrilo[triethyl tris(3,3,5,5 ] Dry pasta Food Food ethanol equivalent = 35
2,2 -Ethylidenebis(4,6-di-tert-but ] Milk: Food Food ethanal equivalent = &0
2,4, 6-Tris(tert-buty()phenyl-2-bu ] Clive oil Food Food ethanol equivalent = 95
2,5-Bis(5-tert-butyl-2-benzoxazo ] Crange juice Food Food ethanol equivalent = 40
2—[2—:ydruxy—3, ECE"S{L t’d'mez ! Tomato sauce Food Food ethanol equivalent = 25
2-Hydroxy-4-n-octyloxy benzo -
Yoghurt Food Food ethanol lent = 50
3, 5-Di-tert-butyl-4-hydroxybenzy 5 g oo ood efanc’ eqdvarEn
3,9-Bis[2-(3-(3-tert-butyl-4-hydr
4-Ethoxybenzoic acd, ethyl este ° °
Ay i, 2-tertbuty-6-(-te Add new food: specify Food ethanol equivalent under parameters!
alpha-Tocopheral - (59-02-9) - (1 p— .

3 E B B R

£

Bis(2,4-di-tert-butylphenyl)penta
Bis{4-ethylbenzylidene)sorbital -
M, M'-Bis(3-(3, 5-di-tert-butyl-4-hy
M, M-Bis(2-hydroxyethyl)dodecan
Octadecyl 3-(3, 5-di-tert-butyl-4
Pentaerytritol tetrakis(3-(3, 5-di-t
Phosphorous acdd, bis(2,4-di-tert
Phosphorous add, tris(2,4-di-tert
Triethylenealycol bis[3-{3-tert-bu
Triisopropanolamine - (122-20-3)

o~ Add Remove

iy .Y e r

Filter

|5-Ear{h

=l

+ Add

Remove

People
Enabled Mame Description
~
W

Add

Add many Remove

Mote: This panel is only relevant when modelling exposure to populations using the population intake or body population models, and is empty until you have added one of them.
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| Context @Dpﬁnns | Time series | TI Parameters Simulation Charts Tables

A life
JJvérmeer

MIGRATIOMN MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM
Choice of the "Calculated vs Measured” option for the Diffusion coeffident in FCM
Choice of the "Calculated vs Measured” option for the FCM-Food partition coeffident

Use default parameters for the diffusion/partition
versus
measured (in house) parameters

Measured parameters

Diffusion coefficient in FCM: 4,31E-14 cm?/s
FCM-Food Partition coefficient K: 1

- Life Vermeer Project
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Context @Dpﬁnns | Tim

MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM

Choice of the FCM type for the parameter "Contribution of the FCM to the diffusion activation energy™
Choice of the FCM type for the parameter "Diffusivity parameter”

Select polymer type

Polystyrene (PS)

LIFE16

}-\ l I fe ENV/IT/000167
—svermeer

- Life Vermeer Project
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Q.
)\{) | Context ﬁﬂpﬁnns | Time series |~ J[ Parameters Simulation Charts Tabl . ! Reports o 55 life et
{vermeer

[&1]
)
m
Ln

TORY INFORMATION - J - REGULATORY INFORMATION
A - Is the substance listed in EU Regulation 102011 - Annex 17

Regulatory information (cfr. Context)
Regulation (EU) No. 10/2011

i 12 3 (4 {5 () {7 {8} (W {10 {1y

Use as additive stasting SMLT)
sabstance or ; [ k] Notes on
T Rel. No CAS No Substance name F;;‘::r::“ﬂd macromel lecule Wuzp;:rbk [r:;tgl .:.,;..L,.l:':. Restrictions and specificstions | verification of
obtained rom restriction complianc
{resno) microbial o)
fermentation
ves/no)
444 61440 0002440-22-4 | 2+2'-hydroxy-5'- yes no no (12

methylphenyljbenzotriazole

Specific Migration Limit (SML): SML(T): 30 mg/kg

- Life Vermeer Project
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Temperature (FCM) %Vermeer
Temperature is used in the calculation of the diffusion coeffident and the partition coeffident.
Options
Interpolation |Use Input Above »

Cydlic []

Data

Time (d) value (C)

> @

=1Rs

Add time-temperature conditions
10 days @ 20°C .

& Toggle

205

20.0 4

19.5 1

19.0 -

18.5 -

18.0

oo 1.0 20 ano 40 | 50 6.0 70 8.0 8.0 10.0 - Life Vermeer Project
Time(d)
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Q.
fo context | Y Options Tmeseres TU Parameters Simulabior _harts Tables Rep

4 ExporttoExcel { Importfrom Excel [T Database (2) Help Contents

Contact area between FCM and Food # | Density of FCM (A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM)
Is used in the calculation of the partition coefficent K_FCM_Food

Thickness of the FCM layer

Volume of food contained in FCM packaging Dl

MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM Mame Value

Diffusivity parameter of HOPE Value 11ED
Diffusivity parameter of HIPS FOF

Diffusivity parameter of LDPE -

Diffusivity parameter of PA Unit gam

Diffusivity parameter of PEN Min value

Diffusivity parameter of PET Max valug

Diffusivity parameter of PP

Diffusivity parameter of P5

Diffusivity parameter of the other polymer

Measured diffusion coeffident

Measured FCM-Food Partition coeffident {in log 10 unit)
Specific contribution of HOPE to the diffusion activation energy
Spedific contribution of HIPS to the diffusion activation energy F I t .
Specific contribution of LDPE to the diffusion activation energy or se Vera parame ers'
Spedfic contribution of PA to the diffusion activation energy
Specific contribution of PEM to the diffusion activation energy

Specific contribution of PET to the diffusion activation energy H d I I d b S h FCM
Specific contribution of PP_homo to the diffusion activation energy Best eSt’mates (Or efau t) Va ues propose y p era

Spedific contribution of PS5 to the diffusion activation energy

Spedific contribution of rubber PP to the diffusion activation energy
Spedific contribution of the other polymer to the diffusion activation energy

MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL — Value can be Changed to own value
Initial concentration of the chemical in FCM

Malar mass of the migrating chemical

Octanol-Water partition coeffident (in log10) calculated by the MlogP model VEGA
Octanol-Water partition coeffident (in log10) calculated by the MiogP model - ADI VEGMA
MIGRATION MODEL - D - PARAMETERS CHARACTERIZING THE FOOD

Density of food

Food Ethanol-equivalent oo . .
HAZARD DATA LEVEL 1 - E - MUTAGENICITY P b b I y D y F (PDF)'
Mutagenicity gualitative prediction by the consensus VEGA model VEGA ro a ' ’t enSIt un Ct'on °
Mutagenicity qualitative prediction by the consensus VEGA model - ADI VEGA
HAZARD DATA LEVEL 1 -F - IN VITRO MICROMNUCLEUS ACTIVITY . "
In vitro micronudeus activity qualitative prediction by the IRFMN model VEGA 0 I b d h

In vitro micronudeus activity qualitative prediction by the IRFMN model - ADI VEGA pt'ona V4 to e use W en parameters are un Certaln
HAZARD DATA LEVEL 2 - G - SUB-CHRONIC ORAL TOXICITY
log(MOAEL) quantitative prediction by the IRFMN model VEGA
log(NOAEL) quantitative prediction by the IRFMM model - ADI VEGA

PR e R, (probabilistic approach)

Carcinogenicity qualitative prediction by the ANTARES model VEGA

. . L . W
Mame
| Q|
Category
- Al categories - v)
Tags

LY

|- Al tags - v - @ < = - Life Vermeer Project
Sub-system

|—Als..b—svsta'ns— v| Editor . Togd




LIFE16

%\ ENV/IT/000167
life

Q. -
)\{) | Context =\ Options Time Series TT Parameters Simulation Charts Tabies
{vermeer

IMIGRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM
Contact area between FCM and Food

Density of FCM

Thickness of the FCM layer

Volume of food contained in FCM packaging

Parameter Value

Contact area 295 cm?

Density of FCM 1,1 g/cm?3
Thickness FCM layer 0,1 cm

Volume Food 505 cm?

- Life Vermeer Project
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F\II'GEA'I'I{I"IH[I]E_ -B - PARAMETER.S CHARACTERIZING DIFFUSION IN THE FCM

Diffusivity parameter of PS5

Measured diffusion coeffident

Measured FCM-+ood Partition coefficent (in log10 unit)
Spedific contribution of PS to the diffusion activation energy

Parameter Value

Diffusivity parameter AP* 0
Diffusion coefficient D, 4,31E-14 cm?¥/s
= 3,72E-9 cm?/d

Partition coefficient K 1

Polymer specific temperature constant t 0

- Life Vermeer Project
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hlﬂlﬁ'l'[m MODEL - C - PARAMETERS DESCRIBIMG THE CHEMICAL
Initial concentration of the chemical in FCM
Molar mass of the migrating chemical

IMIGRATION MODEL - D - PARAMETERS CHARACTERIZING THE FOQD
Density of food
Food Ethanol-equivalent

Parameter Value

Initial concentration 5000 mg/kg
Molecular weight 225 g/mol
Density of food 1 (by definition)
Food-Ethanol equivalent 50%

- Life Vermeer Project
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MIGRATION MODEL - C - PARAMETER.S DESCRIBIMG THE CHEMICAL

Octanol-Water partition coefficdent (in log10) calculated by the MlogP model WEGA
Octanol-Water partition coeffident (in log10) calculated by the MlogP model - ADI VEGA

Automatically calculated by \VEGA

E_ Information r'n_ Model r_ Context r@ Options r-'f‘!- Time serie IL_Parameters m
? Export to Excel ‘ Import from Excel [] Database (&) Help Contents | VEG/\
Specific contribution of HIPS to the diffusion activation energy
Spedific contribution of LDPE to the diffusion activation energy
Spedfic contribution of PA to the diffusion activation energy
Spedific contribution of PEM to the diffusion activation energy
Spedfic contribution of PET to the diffusion activation energy
Spedific contribution of PP_homo to the diffusion activation energy
Spedific contribution of PS to the diffusion activation energy
Spedific contribution of rubber PP to the diffusion activation energy
Spedific contribution of the other polymer to the diffusion activation energy
MIGRATIOMN MODEL - C - PARAMETERS DESCRIBIMG THE CHEMICAL
Initial concentration of the chemical in FCM
Molar mass of the migrating chemical

Octanol-Water partition coeffident (in log10) calculated by the MlogP model SE=ER
Octanol-Water partition coeffident (in log10) caloulated by the MlogP model - ADI VEGA - Life Vermeer Project
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MIGRATION MODEL - C - PARAMETER.S DESCRIBIMG THE CHEMICAL

Octanol-Water partition coefficdent (in log10) calculated by the MlogP model WEGA
Octanol-Water partition coeffident (in log10) calculated by the MlogP model - ADI VEGA

Automatically calculated by \VEGA

3"“ life
svermeer

LogP model (MLogF)
LogP model based on MLogP descriptor.,

Material Current Experimental Model prediction ADI Reliability LInits
& 2-(2-Hydroxy-5-methylpheny}benzotriazole |@ 2.3410600267573556 ||:| 2.3410600267373556 &.5E-1 MODERATE reliability |

Assessment Report IE
|2.34{muderate reliability) | VEGA Show report | ~

- Life Vermeer Project
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HAZARD DATA LEVEL 1 -E - MUTAGENICITY

Mutagenicity qualitative prediction by the consensus VEGA model VEGA
Mutagenicity qualitative prediction by the consensus VEGA model - ADI WVEGA
HAZARD DATA LEVEL 1 -F -IN VITRO MICRONUCLEUS ACTIVITY

In vitro micronudleus activity qualitative prediction by the IRFMN model WVEGA

In vitro micronucleus activity qualitative prediction by the IRFMMN model - ADI VEGA
HAZARD DATA LEVEL 2 - G - SUB-CHRONIC ORAL TOXICITY

log(MOAEL) quantitative prediction by the IRFMN model WVEGA

log{NOAEL) quantitative prediction by the IRFMN model - ADI VEGA

HAZARD DATA LEVEL 3 -H - CARCINOGEMICITY

Cardnogenicty qualitative prediction by the ANTARES model VEGA
Cardnogenicty qualitative prediction by the ANTARES model - ADI VEGA
Cardnogenicity qualitative prediction by the CAESAR model WVEGA
Cardnogenicity qualitative prediction by the CAESAR model - ADI VEGA
Cardnogenicity qualitative prediction by the IRFMN oral dassification model WVEGA

Cardnogenicity qualitative prediction by the ISSCAN model VEGA

Cardnogenicity qualitative prediction by the ISSCAN model - ADI WVEGA
Cardnogenicity qualitative prediction by the IS5 model VEGA

Cardnogenicty qualitative prediction by the IS5 model - ADI WVEGA

Cardnogenicity quantitative oral slope factor prediction by the IRFMN model VEGA

HAZARD DATA LEVEL 3 -1 - DEVELOPMEMTAL TOXICITY

Developmental Reproductive toxicity PG VEGA

Developmental Reproductive toxicity PG ADI WVEGA

Development qualitative prediction by the CAESAR model WVEGA
Development qualitative prediction by the CAESAR. model - ADI WVEGA

Cardnogenicity qualitative prediction by the IRFMM oral dassification model - ADI VEGA

Cardnogenicity quantitative oral slope factor prediction by the IRFMM model - ADI VEGA

Automatic determination

~

- Life Vermeer Project
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HAZARD DATA LEVEL 1 -E - MUTAGENICITY

Mutagenicity qualitative prediction by the consensus VEGA model VEGA
Mutagenicity qualitative prediction by the consensus VEGA model - ADI WVEGA
HAZARD DATA LEVEL 1 -F -IN VITRO MICRONUCLEUS ACTIVITY

In vitro micronudleus activity qualitative prediction by the IRFMN model WVEGA

In vitro micronucleus activity qualitative prediction by the IRFMMN model - ADI VEGA
HAZARD DATA LEVEL 2 - G - SUB-CHRONIC ORAL TOXICITY

log(MOAEL) quantitative prediction by the IRFMN model WVEGA

log{NOAEL) quantitative prediction by the IRFMN model - ADI VEGA

HAZARD DATA LEVEL 3 -H - CARCINOGEMICITY

Quantitative/qualitative
value of the prediction

Carcinogenicity qualitative prediction by the ANTARES model VEGA

Cardnogenicty qualitative prediction by the ANTARES model - ADI VEGA
Cardnogenicty qualitative prediction by the CAESAR model WVEGA
Cardnogenicity qualitative prediction by the CAESAR model - ADI VEGA
Cardnogenicity qualitative prediction by the IRFMN oral dassification model WVEGA

Cardnogenicity qualitative prediction by the ISSCAN model VEGA

Cardnogenicity qualitative prediction by the ISSCAN model - ADI WVEGA
Cardnogenicity qualitative prediction by the IS5 model VEGA

Cardnogenicty qualitative prediction by the IS5 model - ADI WVEGA

Cardnogenicity quantitative oral slope factor prediction by the IRFMN model VEGA

HAZARD DATA LEVEL 3 -1 - DEVELOPMEMTAL TOXICITY
Developmental Reproductive toxicty PG VEGA

Developmental Reproductive toxicity PG ADI WVEGA
Development qualitative prediction by the CAESAR model WVEGA

Development qualitative prediction by the CAESAR. model - ADI WVEGA

Cardnogenicity qualitative prediction by the IRFMM oral dassification model - ADI VEGA

Cardnogenicity quantitative oral slope factor prediction by the IRFMM model - ADI VEGA

Automatic determination

Eop

- Life Vermeer Project
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HAZARD DATA LEVEL 1 - E - MUTAGENICITY 'j‘bvermeer
Mutagenicity qualitative prediction by the consensus VEGA model VEGA

Mutagenicity qualitative prediction by the consensus VEGA model - ADI WVEGA

L VEGA

Hazard_data_level_1.Mutagenicity _co

Mutagenicity (Ames test) CONSY Prediction for compound
Mutagenicity (Ames test) Consensus n

Material Prediction: g Report ﬁ
& 2-{2-Hydroxy-5-methylphenyl)be Fensus score: 0.3) VEGA Showrepart  [|a
0 Prediction is Mutagenic with a consensus score of 0.3, based on 4

models.

Compound:

Compound SMILES: Oc1ccc(cec1n2ne3ccceec3(n2))C

Used models: 4

Predicted Consensus Mutagen activity: Mutagenic
Mutagenic Score: 0.3

Non-Mutagenic Score: 0.1

Model Caesar assessment: Mutagenic (moderate reliability)
Model ISS assessment: NON-Mutagenic (low reliability)
Model SarPy assessment: Possible NON-Mutagenic (low reliability) - it Vesmeer Project
Model KNN assessment: Mutagenic (moderate reliability)
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HAZARD DATA LEVEL 1 -E - MUTAGENICITY
Mutagenicity qualitative prediction by the consensus VEGA model VEGA
Mutagenicity qualitative prediction by the consensus VEGA model - ADI WVEGA

kL VEGA

Hazard_data_level 1.Mutagenicity consensue | Hazard_data_level _1.Mutagenicity_consensus_ADI

Mutagenicity (Ames test) CONSENSUS model
Mutagenicity (Ames test) Consensus model based on the predictions of VEGA mutagenicity models.

Material Current Experimental Model prediction ADI Reliability Lnits Assessment Report
# 2-(2-Hydroxy-5-methylphenyljbenzotriazole | | | 1.ECI||:| | | Mutagenic (Consensus score: 0,3) VEGA Show report | A

? Export to Excel ‘ Import from Excel [] Database @ Help Contents \W/EG/MA

Spedific contribution of HDPE to the diffusion activation energy ~ | Mutagenicity qualitative prediction by the consensus VEGA model - ADI (E - MUTAGE
Spedific contribution of HIPS to the diffusion activation energy The model provides a qualitative prediction of mutagenicity on Salmonella typhimurium (Ames tes
Specific contribution of LOPE to the diffusion activation energy currently available in VEGA.
Specific contribution of PA to the diffusion activation energy

Specific contribution of PEM to the diffusion activation energy

pplying a consensus approach based on the four Q5AR models

The approach is based on statistical evaluation of the chemicals in three learning ca
MOM-MUTAGEM (coded here as 0);

Specific contribution of PET to the diffusion activation energy MUTAGEN {coded here as 1)

Specific contribution of PP_homa to the diffusion activation energy

Specific contribution of PS5 to the diffusion activation energy This prediction is then combined to Applicability Domain Index to provisé a 'mutagen alert’ between 0 (surely non mutagen) and 1 (surely mutagen). The '0.5' prediction
Specific contribution of rubber PP to the diffusion activation energy {i.e. the in-between prediction) means 'T don't know'.

Spedific contribution of the other polymer to the diffusion activation energy Data

MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL |

Initial concentration of the chemical in FCM Materials Value DF Unit Min value Max value

Malar mass of the migrating chemical

Octanol-Water partition coefficient (in log10) calculated by the MiogP model WEG
QOctanol-Water partition coefficient (in log10) calculated by the MlogP model - ADI
MIGRATION MODEL - D - PARAMETERS CHARACTERIZING THE FOOD

Density of food

Food Ethanol-equivalent

HAZARD DATA LEVEL 1 - E - MUTAGENMICITY

Mutagenicity gualitative prediction by the consensus VEGA model WEGHA
Mutagenicty qualitative prediction by the consensus VEGA model - ADI ©

Tinuvin P 3.E-1 unitless ~
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Prediction for compound

HAZARD DATA LEY o @
Prediction:

log(MOAEL) quan{

log(MOAEL) quani

N W
Reliability: < W 3
Prediction is -0.783, but the result may be not reliable. A check of the
information given in the following section should be done, paying

particular attention to the following issues:
- only moderately similar compounds with known experimental value

EC vEGA in the training set have been found
im
- accuracy of prediction for similar molecules found in the training set

N__
Hazard_data_level_2.log_NOA T 's not optimal
- - —-- N - some similar molecules found in the training set have experimental
MOAEL [:]RFM NfCDRH.L} values that disagree with the predicted value

Quantitative model for MOAEL - the maximum error in prediction of similar molecules found in the
training set has a moderate value, considering the experimental

Material variability = Assessment Report
# 2-{2-Hydroxy-5-methylph - a prominent number of atom centered fragments of the compound mg/kg) |'U-733 {low reliability) | WEGA Show report
have not been found in the compounds of the training set or are rare

fragments (4 unknown fragments found)

Compound:

Compound SMILES: Oclcce(ccin2nc3ccocc3(n2))C

Experimental value [-log{mg/kg)]: -

Predicted NOAEL [-log(mg/kg)]: -0.783

Predicted NOAEL [mg/kg]: 6.07

Experimental NOAEL [mg/kg]: -

Reliability: the predicted compound is outside the Applicability Domain of the model

Remarks:
Life Vermeer Project
none
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" Rurt %) simulation settings... ¥ Probabilistic settings... [ Sensitivity analysis settings... () Help Contents

Basic settings —— P || |
Start time 1

Fon.na i [ ) [ ]
b T Start simulation
Days
Simulation type
(®) Deterministic

(") Probabilistic

(O Sensitivity analysis

[ ] Scenarios

Mumber of simulations

Information

Errors

Source Object Description

In case of errors, they will be listed here

- Life Vermeer Project
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I
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1
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i
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P Simulation Charts Tables

i!:'-:*_j Simulation settings... {# Probabilistic settings. .. i g Sensitivity analysis settings... @ Help Contents

Basic settings —— ‘ P | || |
Start time |

Days Information

d e — Start simulation
00 |pays

=. Simulation settings bt
Simulation type
(®) Deterministic General TD“WE Tﬂd"ﬂ ]
() Probabilistic Simulation time

() Sensitivity analysis

Time mode | Time e

[ ] Scenarios

Start time Days Start date | 2000-01-01
Mumber of simulations
End time Days End date |2000-01-11

Simulation outputs
Errors Cutput options |P‘rod..rce spedified output only -

= [4]

Time points |Custom time points: 0.0071, 0.02, 0.042, 0.083, 0,125, 0.146, 0,17, 0.25, 0,333, 1.0, 2.0, 4.0, 10.1 Add

< > Remowve

Discrete time series | ||Z|

Add lookup table timepoints [ ]
- Life Vermeer Project
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dm Simulation settings
GEHEF?VV Qutputs rSquer ]
) =-4% HAZARD DATA LEVEL 1 == =-4% HAZARD DATA LEVEL 1
-8 E-MUTAGENICITY -HAZARD DATALEVEL 1 A -8 E - MUTAGENICITY - HAZARD DATA LEVEL 1
Basic settmgs — P - s - R ). - )
i e ® Mutagenidty qualitative prediction by the o i e @ Probability of mutagenicity predicted by the VEC
Ba ... ® Mutagenidty qualitative prediction by the =- ﬁi F - IN VITRO MICROMUCLELS ACTIVITY - HAZARD
L= E- 8% F - IN VITRO MICROMUCLEUS ACTIVITY - HAZA i @ Probability of genotoxidty predicted by the IRF |
End time & In vitro micronudeus activity qualitative pre =-&% HAZARD DATA LEVEL 2
Days .. In vitro micronudeus activity qualitative pre =@ G - SUB-CHRONIC ORAL TOXICITY - HAZARD DATA
. . =-4% HAZARD DATA LEVEL 2 .. @ NOAEL (mg/kg)
s Ll = G - SUB-CHRONIC ORAL TOXICITY - HAZARD D £ 4% HAZARD DATA LEVEL 3
(@) Deterministic - ® log(NOAEL) quantitative prediction by the T = 3‘ H - CARCINOGENICITY - HAZARD DATA LEVEL 3
O) Probabilstc ‘. ® log{NOAEL) quantitative prediction by the I o5 - @ Cardnogenidty oral slope factor
- 0 log(NOAEL) quantitative prediction by the IRFM - @ Carcnogenicity quantitative oral slope factor pr|
() Sensitivity analysis EI%‘ HAZARD DATA LEVEL 3 - (& Probability of cardnogenicity predicted by the £
%% H - CARCINOGEMNICITY - HAZARD DATA LEVEL . - @ Probability of carcinogenicity predicted by the C
[]Scenaries  § | ¢ L = Carcinogenicity qualitative prediction by the < - @ Probability of carcinogenicity predicted by the o
Number of simulations 10000 | = Carcnogenicity qualitative prediction by the « - @ Prabahility of carcdnogenicity predicted by the I
----- = Carcnogenicity qualitative prediction by the - @ Prabahility of carcdnogenicity predicted by the I
----- = Cardnogenicity qualitative prediction by the - Probability of cardinogenidty predicted by the I =
----- = Cardnogenicity qualitative prediction by the - ® Student Carcinogenidty oral slope factor IRFME o
----- = Carcinogenicity qualitative prediction by the El- @ MIGRATION MODEL | | E
----- = Carcinogenicity qualitative prediction by the @ Concentration in packaged food {magkag) =
----- ® Cardnogenicity qualitative prediction by the SR tio between the concentration in food and the 5
----- = Carcnogenicity qualitative prediction by the
----- # Carcinogenicity qualitative prediction by the
----- & Carcinogenicity quantitative oral slope factc
(=5 #— 1 - DEVELOPMENTAL TOXICITY - HAZARD DATA w
L4 > L4 >
Filter
| L] |- Al types - « || - &ll categories - v | @ -Altags- v|
| Ok | | Cancel | - Life Vermeer Project
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Concentration in packaged Food (majla)

0.70
[ ]
. Result: 0.652 mg/kg
0.50
0.55
0.50
Results table
0.45
Concentration in packaged food (mag/kg)
MIGRATION MODEL
0.40 Tinuvin P, Yoghurt
0.0071 0.002
0.35 0.0z 0.004
0.042 0.00%
0.30 0.083 0.017
0.125 0.026
025 0.14€ 0.025
0.17 0.034
0.20 0.25 0.048
' 0.333 0.0€1
1. 0.14€
0145 3 0.238
4. 0.375
0.10 10.0 0._€52
0.5 mm) Pdf reports can be generated
0.00

oo 05 1.0 1 20 25 230 35 40 45 sSs0 55 60 65 YO O ¥5 80 85 90 95 1040

Time(d) - Life Vermeer Project
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0.652 mg/kg 0.686 mg/kg 0.701 mg/kg

The result obtained with
VERMEER FCM is very similar
compared to the other results
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Mutagenicity

—svermeer

L VEGA

Hazard_data_level_1.Mutagenicity_consensus | Hazard_data_level_1.Mutagenicity_consensus_ADI |

Mutagenicity [Ames test) CONSENSUS model

Mutagenicity (Ames test) Consensus model based on the predictions of VEGA mutagenidty models,

4% MIGRATION MODEL
{ i o Concentration in packaged food {mg/ka)
- o Ratio between the concentration in food and the Spedfic Migratio

i w time

Material Current Experimental Model prediction ADI Feliability Units Aszessment Feport
# 2-{2-Hydroxy-5-methylphenylibenzotriazole |@ | 1.ECI||:| | | |Mu13ger1ic {Consensus score: 0.3) VEG /A Show repart | ~
B = im)
B & 1/21/22 11:04 AM Quick View | Table | Table_2 | Close Al
E} 25 HAZARD DATA LEVEL 1
P Probability of mutagenicity predicted by the VEGA consensus mode
; External food HAZARD DATA LEVEL 1
2 2 Tinuvin P
. [T HAEAR.D DATA LE'I.I'EL 2
¥ 1 HAZARD DATA LEVEL 3 Yoghurt £.50E-1

0 0.5 1
| : : Tinuvin P predicted as mutagenic but with low reliability
Non-mutagenic ? Mutagenic

- Life Vermeer Project
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A life
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B E

B o 1/24/22 7:22 AM
[ i HAZARD DATA LEVEL 1

=& HAZARD DATA LEVEL 2

© NOAEL (mag/kg)

= %% HAZARD DATA LEVEL 3

= Carcinogenicity quantitative oral slope factor prediction by the IR
o Carcinogenicity_oral_slope_factor

@ Probability of cardnogenicity predicted by the ANTARES model
[<WFrobability of cardnogenidty predicted by the CAESAR. model

= Probability of cardnogenidty predicted by the consensus model

@ Probability of cardnogenicty predicted by the IRFMN oral dassific
@ Probability of cardnogenicity predicted by the 155 model

@ Probability of cardnogenidty predicted by the ISSCAN model

ia)

Quir:k View rTaI::IE rTabIe_z ]

Close all
Probability of carcinogenicity predicted by the CAESAR model
External food HAZARD DATA LEVEL 3
Tinuvin P
YToghurt 5.00E-1

)

Carcinogenic potential of Tinuvin P unkown

be added to the SpheraFCM tool

Extra guidance on how hazard data need to be interpreted will

- Life Vermeer Project
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° Further validation of VERMEER FCM vemeer

Which type of migration data do we need?

1. Experimental migration values + info on associated parameters
e  Parameters describing geometry of the system

»>  Contact area between FCM and food
»  Density of FCM
»  Thickness FCM layer
»  Volume Food
* FCM parameters

»  Nature of FCM 1gdefault values for diffusivity parameter & Specific contribution of the polymer
matrix to the diffusion activation energy)

o Chemical parameters

> Initial concentration in FCM
> Molar mass
. Food parameters

»  Density of the food
13/04/2022 - Life Vermeer Project 38
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Further validation of VERMEER FCM ~

Which type of migration data do we need?

2. FCM material to perform migration tests + information on different parameters

If you are willing to contribute, don’t hesitate to contact us!

13/04/2022 -
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k Other possible applications of VERMEER FCM !

MIGRATION II~ Cosmetic product contamination

=1

~ EXPOSURE

HAZARD

related to substances in cosmetic
packaging

13/04/2022 - G e
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Case study with packaging for body lotion J{Clefrmeer

Empty container made of PVC
intended for body lotion

Storage conditions "» Migration conditions
Simulant: 50% Ethanol (Simulant D)
Migration conditions: 10 days at 60°C

Storage at RT for 6 months

Aim: model migration and compare with migration value




° Case study with packaging for body lotion ~{vermeer

Migration of DOTE (CAS No. 15571-58-1)

2-Ethylhexyl 10-ethyl-4,4-dioctyl-7-oxo-8-0xa-3,5-dithia-4-stannatetradecanoate
Molecular weight: 751.8 g/mol

Initial concentration: between 0.1 and 1%

Specifications Packaging o

Type of polymer: PVC \/\j\/ 5\)'\

Contact area 34.16 cm? 0 SfSn/ o/\(\/\
Thickness: 0.2 cm \“/\

Specifications product

Volume: 60 mL
Type of product: body lotion (oily phase of + 37%); migration experiments done with 50% EtOH

- Life Vermeer Project
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Compounds Food
=& Generic EIE Generic Enabled Mame
- & 1,1,3-Tris{2-methyl-+hydroxy-5-tert-butylphenyl) butane - (1843-03-4) Loy 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-0x0-8-0xa-3, 5-dithia-4-stannatetradecancate hocol
- & 1,1-Bis(2-hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-6) [ Choco a_te
& 1,3,5-Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2) [ Clear drinks
— 4 2,2,2itrilo[triethyl tris(3,3,5, 5'-tetra-tert-butyl-1, 1'bi-phenyl-2, 2-diyl)phosphite] - (8041 [] Dry pasta
- & 2,2 Ethylidenebiz(4,6-di-tert-butyl phenyl) fluorophosphonite - (118337-09-0) ] Milk.
- & 2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1, 3-propanedicl phosphite - (161717-32-4) ] Clive oil
- & 2,5Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7128-64-5) ] Orange juice
- 2-[2-Hydroxy-3,5-bis(1, 1-dimethylbenzyl)phenyllbenzotriazole - (70321-86-7) ] Tomato sauc:
-y 2-Hydroxy-4-n-octyloxy benzophenone - {1343-05-6) [ Yoghurt
- & 3,5-Di-tert-butyl-4-hydroxybenzoic add, hexadecyl ester - (57845-93-6) boj ot
- & 3,9-Bis[2-(3-(3-tert-butyl-+-hydroxy-5-methylphenyl)propionyloxy)-1, 1-dimethylethyl] -2,4,8 ¥ ody lotion
- ¢ 49Ethoxybenzoic add, ethyl ester - (23675-09-7)
- & Acylic add, 2-tert-butyl-6-{3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl ester - |
- ¢ alpha-Tocopheral - (59-02-5) - (10191-41-0) 5
- Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphite - (26741-53-7) . e
- ¢ Bis{4-ethylbenzylidene)sorbital - (79072-956-1) Rem
& M,N-Bis(3-(3, 5-di-tert-butyl-4-hydroxyphenyl)propionyl)hydrazide - (3 E- Add Com poun d 4
- d N,N-Bis(2-hydroxyethyl)dodecanamide - (120-40-1)
- f Octadecyl 343, 5-di-tert-butyl-4-hydroxyphenyl)propionate - (2082-79-
- ¢ Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hydroxyphenyl)propionate) mMa = me
- ¢ Phosphorous acid, bis(2,4-di-tert, -butyl-6-methylphenyl) ethyl ester - (1 Inf{:l-r tion
- ¢ Phosphorous acid, tris(2,4-di-tert-butylphenyl) ester - (31570-04-4)
- & Triethyleneglyceol bis[3-(3-tert-butyl-4-hydroxy -5-methylphenyl) propion Name |DOTE
- ¢ Trisopropanoclamine - (122-20-3) ; T
Full name  2-Ethylhexyl 10-ethyl-4,4-dioctyl-7-oxo-3-0xa-3, 5-dithia-4-stannatetradecanoate
Category o
Type (@) Organic
Add new compound ———] O Metal e
a
I il o
| + Add i Remove SMILES |CCCCCCCC[Sn](CCCCCCCC)(SCC(=0)0CC(CC)CCCO)SCe(=0)0Cc{CC)cce | |, pe

Scenario




o = e
J~$ r Context | ¥ Option: e series | T Parameter: Simulatic “harts Report P life ’
{vermeer
Compounds Food
=5 Generic =~ (@ Generic Enabled Mame Type Descriptior ||
- 1,1, 3-Tris{2-methyl-4-hydroxy-5-tert-butylphenyl) butane - (1843-03-4) . B 2-=thylhexyl 10-ethyl-4, 4-dioctyl-7-ox0-8-0xa-3, 5-dithia-4-stannatetradecanoate =
- & 1,1-Bis(2hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-5) L] Chocolate _ Food Food ethan
- # 1,3,5Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2) . . L] Clear drinks  |Food Food ethan
- & 2,2, 2Nitrilo[triethyl tris(3,3, 5,5 tetra-tert-butyl-1, 1-bi-phenyl-2, Zdiyl)phosphite] - (3041 Re g u I a to ry | nfo rma t ion [] Drypasta  [Food Food ethan
- & 2,2-Ethylidenebis(4,6-di-tert-butyl phenyl) flucrophosphonite - (118337-09-0) Q Milk: Food Food ethan
- & 2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1, 3-pro n
- & 2,5-Bis(5-tert-butyl-2-benzoxazalyl)thiophene - (7 _ _ i _T_ _ _ _rhitha ¥ 1
e s 2-ethylhexyl 10-ethyl-4,4-dioctyl-T-oxo-8-oxa-3,3-dithia-d-stannatetradecanoate (Materal) "
- 2-Hydroxy-4-n-octyloxy benzophenone - (1843-05-6 .
- & 3,5Di-tert-butyl-4-hydroxybenzoic add, hexadecyl ID: DOTE —
- 3,9-Bis[2-(3-(3-tert-butyl-4-hydroxy-5-methylphenyl ’ "
- & 4Ethoxybenzoic acid, ethyl ester - (23676-05-7) | Full name: 2-ethylhexyl 10-ethyl-4 4-dioctyl-7-ox0-8-0xa-3, 5-dithia-4-stannatetradecanoate
- @ Acrylic add, 2-tert-butyl-6-{3-tert-butyl-2-hydroxy-5 y
- & alpha-Tocopherol - {53-02-9) - (10131-41-0) Eﬁrm bol: DOTE >
- @ Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphi Unit: m —
- & Bis(4-ethylbenzylidene)sorbitol - (73072-96-1) ' g c
& NN-Bis(3-(3,5-di-tert-butyl-+-hydroxyphenylpropiol SMILE 5: CCCCCCOC[Sn)(CCCCCCCOSOC(=0)0CC{CC)CCCC)SCC{=0)0CC{CC)CCCT 2
-~ MNMN-Bis(2-hydroxyethyl)dodecanamide - (120-40-1) ] . . g
- & Octadecyl 3-(3,5-di-tert-buty-+-hydroxyphenylprop| =UDSt@NCE name: Di-n-octyltin biz(2-ethylhexyl mercaptoacetate) £
- #& Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hydrox . s
- @& Phosphorous add, bis(2,4-di-tert. -butyl-6-methylphe Classification: 5  —
- & Phosphorous add, tris(2,4-di-tert-butylphenyl) ester f C A S- 001 557 1-58-1
- @ Triethyleneglycol bis[3-(3-tert-butyl-4-hydroxy -5-m
- & Triisopropanolamine - (122-20-3) Ref. No.: 50320
FCK No.: 615
Use as additive or polymer production aid (ves/no). ves
Use as monomer or other starting substance or macromolecule obtained from microbial fermentation: no
‘ FRF applicable: no .
Filter SML(Tmg/kg]: 0.00& - to
| Group for which SMLIT) applies: expres=ed as tin for FCM Mo. 28, 29, 30, 31, 32, 33, 486, 582, 618, 619, 620, 646, 676, i
+ Add |Jj Remove Tas
Scenario & loggle
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- i = = — r e - 1= -1 _—_ L ENV/IT/000167
#{O r ) Context | Y Optior lime series | JL Parameters Simulation Charts Tables }\ life

Compounds Food

S =] GE”‘:-”;-: (et 4 b S terth Enabled Mame Type Description
L ) ris(2-methyl y roxy-5-tert-butylphey [ Chocolate Food Food ethanol equivalent = 70 ~
- 1, 1-Bis(2-hydroxy-3, 5-di-tert-butylphenylletha . -
& 1,3,5-Trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hy [ Clear drinks Food Food ethanol equivalent = 20
4 2,2, 2Nitrilo[triethyl tris(3,3,5,5-tetra-tert-bu [ Dry pasta Food Food ethanol equivalent = 35
- 2,2-Ethylidenebis(4,6-di-tert-butyl phenyl) fluo [ Milk: Food Food ethanol equivalent = 60
- 2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1, 3 [ Clive ail Food Food ethanol equivalent = 95
- # 2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - [ Orange juice Food Food ethanol equivalent = 40
& 2[2Hydroxy-3,5-bis(1, 1-dmethylbenzyl)phen: | Tomato sauce Food Food ethanol equivalent = 25
: iﬁ?:iﬁ;ﬂﬂiﬂ?nﬁgzgz _Pfii:j ] Yoghurt Food Food ethanol equivalent = 50
& 3,9Bis[2-(3-(3-tert-butyl-4-hydroxy-5-methyipi ] body Icﬁcn - Food food ethanol equivalent = 37
- @ 4Ethoxybenzoic add, ethyl ester - (23675-09-] = Body lotion migration exp Food
- & Acrylic add, 2-tert-butyl-6-{3-tert-butyl-2-hydr b . .
~ 4 alpha-Tocopherol - (59-02-9) - {10191-41-0) S I f d / d I
T 4 B4k brt butykfamsfieninn ytifickivh elect rfood/cosmetic proauct or simulant v
- 4 Bis(4-ethylbenzylidene)sorbitol - (79072-95-1) . = Add -Ff:'od e Remove . o
- MMN-Bis(3-(3,5-di-tert-butyl-4-hydroxyphenylip BOdy IOtIO” - SOA EthanOI
- M,M-Bis(2-hydroxyethyl)dodecanamide - (120-4 People
- ¢ Octadecyl 3-(3,5-di-tert-butyl-4-hydroxypheny| Enabled N —
- 4 Pentaerytritol tetrakis(3-(3, 5-di-tert-butyl-4-hy able ame Escription
- # Phosphorous add, bis(2,4-di-tert, -butyl-6-meth Ly
- ¢ Phosphorous add, tris(2,4-di-tert-butylphenyl)
- @ Triethyleneglycol bis[3-(3-tert-butyl-4-hydroxy
- 4 Trilsopropanolamine - (122-20-3)

< >

Filter 9

|5'-‘?ﬁ""fh Q| Mote: This panel is only relevant when modelling exposure to populations using the population intake or body population models, and is empty until you have added one of them.

4 Add Remove Add Add many FRemove

- e vermeer rroject
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- F = . = = - ENV/1T/000167
j:go I/ffi_?' Context -ﬁ. Options Nime series | JL Parameters Simulation Charts Tables : Reports :},\ life
Compounds Food
=@ Generic Enabled Mame Type Description
- & 1,1,3-Tris{2-methyl-4-hydroxy-5 Chocolate Food Food ethanal equivalent = 70
4 1,1-Bis(2-hydroxy-3,5-di-tert-bu L ocoa! oo ood ethang’ squivatent = "
& 1,3,5-Trimethyl-2,4,6-tris(3, 5-di- ] Clear drinks Food Food ethanol equivalent = 20
- 2,2, 2Nitrilo[triethyl tris(3,3,5,5 ] Cry pasta Food Food ethanol equivalent = 35
- 2,2-Ethylidenebis(4,6-di-tert-but ] Milk: Food Food ethanal equivalent = &0
- 2,4,6-Tris{tert-butyliphenyl-2-bu ] Clive oil Food Food ethanol equivalent = 95
- & 2,5-Bis(5-tert-butyl-2-benzoxazo ] Orange juice Food Food ethanol equivalent = 40
o | 2—[2—:ydruxy—3, Ec-th;lis{lrjt-:_dlmez O Tomato sauce Food Food ethanol equivalent = 25
- 2-Hydroxy-4-n-octyloxy benzo Yoahurt Food Food ethanal ivalent = 50
-~ & 3,5Di-tert-butyl-4-hydroxybenzs M oanur = o0F ehane EaEEn
- 3,9-Bis[2-(3-(3-tert-butyl-4-hydr
- ¢ 4Ethoxybenzoic acd, ethyl este . .
o Acryic 36, 2-tertbutyl6-{3-ter Add new food/cosmetic product: specify Food ethanol
- & alpha-Tocopheraol - (59-02-9) - (1
- 4 Bis(2,4-di-tertbutyiphenyl)penta + Add H |
e I equivalent under parameters! )
- M,N'-Bis(3-(3, 5-di-tert-butyl-4-hy o People
- MM-Bis(2-hydroxyethyl)dodecan
- 4 Octadecyl 3-(3,5-di-tert-butyl-4-4 Enabled Name
- & Pentaerytritol tetrakis(3-(3,5-di{ ~
- & Phosphorous add, bis(2,4-di-tert
- & Phosphorous add, tris(2,4-di-ter
- & Triethyleneglycol bis[3-{3-tert-bu
- & Triisopropanclamine - (122-20-3)
£ >
Filter
W
|5'-‘5'5"""='h ':l| Mote: This panel is only relevant when modelling exposure to populations using the population intake or body population models, and is empty until you have added one of them.
=~ Add Remove Add Add many Remove
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e life
JJvérmeer

MIGRATIOMN MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM
Choice of the "Calculated vs Measured” option for the Diffusion coeffident in FCM
Choice of the "Calculated vs Measured” option for the FCM-Food partition coeffident

Use default parameters for the diffusion/partition
versus
measured (in house) parameters

No measured values were available thus calculated option was used

- Life Vermeer Project
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}{O | Context =} Options | (] Time series | TU Parameters Simulation | fcf Charts Tables | : : Reports q'\)’o life ol
s~lvermeer

Temperature (MIGRATION MODEL)
Temperature is used in the calculation of the diffusion coeffident and the partition coefficent.

Options
Interpolation | Use Input Above v |
Cydic []
Data
Time {d) Value (°C)
0.E0| 6.E1|
1.E1‘ 8.E1
L

w

Add time-temperature conditions

G4.0

#3.0 10 days @ 60°C

G2.0

G1.0

G0.0

59.0

58.0

a7."

-0.5 0.0 0.5 1.0 15 2.0 25 a0 a5 40 45 5.0 55 6.0 8.5 7.0 75 2.0 g5 a.0 a5 10.0 1C :rmeer Project
Time(d)




LIFE16

q’\ llfe ENV/IT/000167
JJvérmeer

= T { g I LI T C T & I 1 Tohl-
Context | (Y Options meseres T Parameters Simulatio Charts ables

MIGRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM
Contact area between FCM and Food

Density of FCM

Thickness of the FCM layer

Volume of food contained in FCM packaging

Parameter Value

Contact area 34,16 cm?
Density of FCM 1,388 g/cm?

Value obtained from the polymer database
https://polymerdatabase.com/polymer%20physics/Polymer%20Density.html|

Thickness FCM layer 0,2 cm

Volume Food 60 cm3

- Life Vermeer Project
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|I"l"|IElA'I'IDN MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IM THE FCM

Diffusivity parameter of PS5

Measured diffusion coeffident

Measured FCM-+ood Partition coefficent (in log10 unit)
Spedific contribution of PS to the diffusion activation energy

Parameter Value

Diffusivity parameter Calculated using the following formula:
AP* Ap'*(PVC) = -1 + 0.52-%plast

Different options:
% plasticiser = 30% (JRC exercise on PVC): 14.6
% plasticiser = 6% (based on the content mentioned in the SDS files:
* dimethyltin bis(2-ethylhexyl-mercaptoacetate) 1-5%,
* 2-ethylhexyl 10-ethyl-4-[[2-[(2- ethylhexyl)oxy]-2-oxoethyl]thio]- 4-methyl-7-oxo-8-oxa-3,5-
dithia- 4-stannatetradecanoate 0.1-1 %
Result: 2.12

Diffusion coefficient D, Calculated automatically

- Life Vermeer Project
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F\II'GEA'I'I{I"IH[I]E_ -B - PARAMETER.S CHARACTERIZING DIFFUSION IN THE FCM

Diffusivity parameter of PS5

Measured diffusion coeffident

Measured FCM-+ood Partition coefficent (in log10 unit)
Spedific contribution of PS to the diffusion activation energy

Parameter Value

Partition coefficient K Calculated automatically
The following pameters are taken into account:

EtOH equivalent, T, K,

Polymer specific 0
tem P erature constant t According to the JRC guidelines for plasticised PVC

- Life Vermeer Project
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- TR
N T | SDHES

Context | (Y Options Time serigs TT Parameters Simulation

L
P

MIGRATION MODEL - C - PARAMETER.S DESCRIBIMG THE CHEMICAL
Initial concentration of the chemical in FCM
Molar mass of the migrating chemical

MIGRATION MODEL - D - PARAMETERS CHARACTERIZING THE FOOQD
Density of food
Food Ethanol-equivalent

Parameter Value

Initial concentration 1%
= 10000 mg/kg (worst case, since range between 0,1-1%)

Molecular weight 751.8 g/mol
Density of food 0.99
The body lotion had a density between 0.98 and 1.0 g/cm?
Food-Ethanol equivalent 37% or 50%

= percentage of fat in the body lotion or migration conditions

- Life Vermeer Project
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Context | (Y Options Time series | J[ Parameters Simulation Hcharts| ETE:HE5| . ! Reports) O life YR

s vermeer

m
%]
im
m
1

Concenkration in packaged food (magjla)

1.870
- n
1,867 I
[ ]
1865 Result: 1.87 mg/kg
1.863
1.860 + Results table
1.857 | Concentration in packaged food (mo/ ko)
| Time MIGRATION MODEL
1.855 T DOTE,Body lotion migration exp
_ 1.853 0.0071 1.831%
- 0.02 1.8475
—n
= 1850 0.042 1.8547
L}
= . 0.083 1.8593
1.847 0.125 1.8613
1.845 0.1l4% 1.8¢20
Q.17 1.8627
1.843 0.25 1_2640
0.333 1.2649
1.840 1.0 1.2e73
1.837 2.0 1.8681
’ 4.0 1.8€83
1.835 10-0 1.2€83
1833 i mm) Pdf reports can be generated

0.0 05 10 1.5 20 25 a0 a5 4.0 4.5 5.0 5.5 .0 6.5 7.0 75 8.0 8BS 8.0 8.5 100
Time(d)

- MIGRATION MODEL Concentration in packaged food {(mgfkg)[DOTE][Body lotion migration exp]|

ject
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Simulant Migration Assumed % | Migration results (mg/kg)
conditions of plasticiser

37% EtOH 360d at 20°C 2,12 (6%)
360d at 20°C 14,6 (30%)
10d at 60°C 2,12 (6%)
10d at 60°C 14,6 (30%)
50% EtOH 360d at 20°C 2,12 (6%)
360d at 20°C 14,6 (30%)
10d at 60°C 2,12 (6%)

10d at 60°C 14,6 (30%)

Worst case — Refinement possible!

- Life Vermeer Project
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Migration of Sn as measured by ICP-MS in migration experiments (50% EtOH, 10d at 60°C under the
assumption that all migrated Sn originates from DOTE): 0,014 + 0,006 mg/kg

Corresponding concentration of DOTE (50% EtOH, 10d at 60°C): 0,089 mg/kg

- Life Vermeer Project
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Simulant Migration Assumed % | Migration results (mg/kg)
conditions of plasticiser

37% EtOH 360d at 20°C 2,12 (6%)
360d at 20°C 14,6 (30%)
10d at 60°C 2,12 (6%)
10d at 60°C 14,6 (30%)
50% EtOH 360d at 20°C 2,12 (6%)
360d at 20°C 14,6 (30%)
10d at 60°C 2,12 (6%)

10d at 60°C 14,6 (30%)

Worst case — Refinement possible!

- Life Vermeer Project




https://www.life-vermeer.eu/

Contact:
birgit.mertens@sciensano.be
els.vanhoeck@sciensano.be

ilse.vanovermeire@sciensano.be

philippe.ciffroy@edf.fr

\ :"\' l/(Qd ﬁ/ @) Making Future.

||||||||||||||||||
- Life Vermeer Project
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