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1. Model purpose

1.1. Goal

The VERMEER Food Contact Material VERMEER FCM) tool is used tgorovideinformation with
respect texposurgi.e. migration)and hazard endpointsr chemicals (e.g. additives, eigfended to
be usedn plastics food contact materials (FCMJhemicals originallypresentin FCM and able to
migrate to foods are calléddmi gr at i n g &hemieamigardsh s 6 or

Not e: The VERMEER FCM t oomaénichiamsg lbee eqiu detverd ogpxed
applicable tofor examplemixtures, salts opolymers.

1.2. General information

Regulatios related to FCMs (e.dRegulation (EC) No. 1935/2004 and Regulation (EU) No. 10/2011)
require the estimation of uppbound (i.e. conservative) concentrationsttif migrding chemicals
Stateto-the-art migration models andthe model implemented in MERLHEXpo provide useful
information for the evaluation of trehnemicalmigrants

TheVERMEER FCMtool predicts

1. theconcentration othemicalmigrantsin food Expressed in mg.kgof e.g.drinking water,
soda, solid foodsh contact with FCMThe gedicted concentrations depend on:
a. contact time between food and FCM;
b. contacttemperature;
c. materialtype (e.g. type of plastic polymer);
d. food (e.g. faly vs nonfatty foods);
e. physicochemical propertiesf thechemicalmigrants(e.g. lipophilicity).
2. various hazard endpoints requilfed regulatory purposes:
a. in vitro mutagenicity;
b. in vitro micronucleusformation
c. subchronic oral toxicity;
d. carcinogenicity;
e. developmental toxicity.

The VERMEER FCMpredictions can be usewthin the context oRegulation (EC) No 10/2011 on
plastic materials and articles intended to come into contact with food.

Note: Before using the VERMEER FCM todi, is important to installthe VEGA software
(https://www.vegahub.eu/downloadh your computer.

2. Model applicability

2.1. Spatial scale and resolution

The FCM model is a ondimensional diffusion model consisting bko layers(compartments),
correspondingo one FCM layer and one Food laykelis thusnot adapted for muliayer FCM

The FCM layer is described by the parameters corresponding to its specific material. Within each
compartmentchemicalmigrantsare assumed to be homogeneously and instantaneously distributed in
the whole volume.

The model can be used for any geometry of the simulated I6y&rECM and Food thickness and
FCM-Food contact arg@a

d
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2.2. Chemicals considered

The FCM model can be apptifor a variety ofchemicalgpresenin FCMs (e.g. additivesnonomers

catalyst residuestc?). Parameter values related to diffusion coeffigesftplastic FCMand partition
coefficient between FCMs and food were obtained from experimental data covering a given range of
chemical properties. Parameter values are then generally applicable for a given range of molecular
weights. Applicability domains related to mollar weightslepend orthe model parameters described

in Section3.

The FCM model is applicable for plas&€M corresponding to the following categories: polyioles,

i.e. low density polyethylenes (LDPE), high density polyethylenes (HDPE), polypropylenes (PP
random, PFhomo, PPFblockcopolymer); polystyrenes, i.generalpurpose polystyrene (PS), high

impact polystyrene (HIPS) and styrelmatadienestyrene blockcopolymer (SBS); polyesters, i.e.
polyethylene terephthalate (PET), and polyethylene naphthalate (PEN); polyamides (PA);
polyvinylchloride (PVC)Ther e i s al so an option t-oserknewsthé ot her
differentparameter values.

2.3. Steadystate vs dynamic processes

The FCM model is governed by tirgependent (dynamic) transfer diffusion processes between the
layers (i.e. one laydor the FCM and one layer for food).

The transfer othemicalmigrantsat the interface between FCM aRdod is also governed by their
partition between the two media in contact (i.e. interface between one FCM and the food). Such partition
is described by a Partition coefficient, which is assumed to be at equilibrium (ichetimecalmigrant

is instantanewsly distributed between the two media of concern).

3.  Sciertific background

The scientific background of the migration model is presented in detail in the documentation of the
MERLIN-Expo FCM model (available ohttps://merlinrexpo.euy. Only the main prigiples on the
model aresummarizedere for a better understanding of the assessment process.

3.1. Process n°l: Diffusion between FCM and Food

The transfeof chemicalmigrantsfrom FCM to Food is assumed to be maidtivenby diffusion from
the FCM to food.

A one dimensional (1D) diffusion model between the FCM layer and Food was considered here. The
governing partial differential equation describi
Q) — 08—

where:0 is the concentration of the chemical in compartment i (in Mg@ is the diffusion coefficient

in compartment i (in m3.

When only one FCM layer is considered, the mzdance equation based on Fick's second law
(EquationErrore. L'origine rif erimento non € stata trovata)) satisfies an analytical solution, as
described irCrank (1975pnd adapted in Piringer et al (2008)

1 For predicting some physiechemical and toxicological endpoints, a SMILES for the targeted chemical must be
available and entered in the VERMEER FCM tool.
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whered 0 represents the amount of the migrating chemical after the contadtitif@d (mg);
&  j isthe initial amount of the chemical in FCM (mg); with the voluries andw  of FCM

and food (crf).

| (unitless) represents the ratio:

¥ -
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witho  j representing the partition coefficient of the chemical between FCM and 'Qood;is
the thickness of food layer (cnf,  is the thickness of FCM layer (cm).

8
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where6 is the concentration of the chemical in FCM (m{; g is the concentration of the
chemical in Food (mgd); ” is the FCM density (g.cr); ” is the Food density (g.cfi

The parameters], involved in Equation (2) are the positive roots of the transcendent equation:
O AR | 1| . Solutions of this latter trigonometric identity are tabulated for some values of
Approximated solutions can also be used, i.e. (Equ&)ion
é “
p |
Qah Q A ¢ .
cp |

The selected model works for one FCM layer and is not designed for predicting the migration of
chemicaldn multi-layers structures (i.e. a packaging composed of several successive layers).

Q& L ph f

3.2. Process n°2: Models for the calculation afhe Diffusion coefficient

For running the diffusion transport equati@&@yuation (2)) diffusion coefficientin FCMO  must be
determined for the targetethemicalmigrantand for each type dfCM. The diffusion coefficients are
related to chemical properties (e.g. molecular size) and FCM properties, as well as temperature.

A simplified, empirical approach to obtain diffion coefficients for the migration modelling was
approved in EU (FACET, 2017; Simoneau, 2010), for the cases where only little or no data exist for the
system of interest. The model that was approved for this use was therspimical model proposed by
Piringer (2008) for safe overestimation of diffusion coefficients. Safe overestimation means that the
model is optimized to predict or overpredict at least 95% of the diffusion coefficient data that was used
for the development of the model. The aimhen developing the specific modbhs been to make a
reliable model with as few as possible parameters, easy to use for industrial applications. The model
correlateghe dffusion coefficient with the relative molecular masé, of the chemical migratmin

FCM, with a matrixspecific parameter, note, and with the absolute temperatureAn equation for

‘O inareference amorphous polyolefin material was developed (Braetsh000; Piringer 2000)

and extended to other FCMs:

6 © 0 DM mowp! mnd ——



with the unit reference diffusion coefficier®, pa & (or©O pnnwad orO
U B Toan )

0 is a standard polymepecific diffusivity parameter (unitlesd); is the relative molecular mass
of the migrating chemical (Da); T is the temperature (intk3;thespecific contribution of the polymer
matrix to the diffusion activation energy (K).

The diffusion coefficient then results from three contributions: the f@renQ describes the
contribution of the polymer matrix of the FCM; the tefr 1| T o @p mdt &y describes

the effect of the migrating chemical incorporated in tRdVE-the termQ wr ——— describes the

effect of temperature.

The parameted is specific to theekCMmat er i al . It may be assimilat ¢
polymer matrix towards the diffusion of the migrating chemical. In soft/flexiblenpetg, such as low

density polyethylene (LDPE} values are high reflecting high diffusion behavior and hence high
migration through the polymer, while stiff chain polymers such as polyesters havedlowevalues

due to the lower diffusion behavior, and hence lower migration of the same chefitiioatur.

The molecular mass is used as estimator for the molecular volume which represents the real parameter
determining the diffusion. For deriving the infliienof molecular mass on diffusion coefficient and

then the terfQ w1 o @p ! mdt &y , the starting point was the development of an equation

for n-alkanes with the elementary compositiofl £, (Piringer 2008). Piringer (2008) correlates the
diffusion coefficient to the crossectional area of the diffusing molecule, representing the relative
resistance of the polymer matrix against the movement of the diffusing molecule. In the special situation
of n alkanes, this area can be represented by thetrm @&p ! . However a slower decrease of the
diffusion coefficienfO  at high molecular massess observedThe correction factongt &y was

then introduced.

The effect of temperature was simulated according to the Arrhenius relaticBshi@ 88 @D — ,

whereO is the hypothetical diffusion coefficient at very high temperafOrds the activation energy

of diffusion (J/mol),R the gas constant (J/mol K) and T the temperature (K). A reference activation
energy ofO @ Q& £ &, corresponding to diffusion process in the reference amporphous
polyolefin matrix, divided byR leads to the reference value 10454 KEquationErrore. L'origine
riferimento non é stata trovata). The parametez with the dimensiorkKelvin accounts for a specific
contribution of the polymer matrix to the diffusion activation energy. Depending on the nature of the
polymer, this contribution may lead to higher or respectively Ic@ethan the reference activation
energy of 86.9 kJ.mdl

3.3. Process n°3; Partition between FCM and Food

In a twophase food/polymer system, transfer of the migrating chemical from one phase to the other
occursin orderto reach thermodynamic equilibrium. Eithermodynamic equilibrium is described by
a partition coefficient

A partition coefficientv is defined as the ratio at equilibrium of the migrating chemical
concentration in FCMQ , to its equilibrium concentration, in the food phase, .0 is
defined as:
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0 j is higher than one when more chemical is absorbed into the polymer than in the food. For
food safety, alarge limits migration fromthe FCMto food; conversely, a loweér

indicates that more chemical is adsorbed into tlogl f Partition coefficients depend on the solubility
coefficient of the chemical for both the FCM and Food.

Seiler et al(2014) showed thatertain characteristiasf foodstuffs such as fat, water or carbohydrate
contentdominate their solubility for orgac chemicals. Solubility of migrating chemicals foods may

be correlated with etharialater mixtures; foods can then be expressed in efhequivalents. In the
present model, the etharedjuivalency EtOKeq is then used as the food proxy.

In theVERMEER FCMtool, we considered the model developedHoyang et al(2019) whobuilt the
following generic QPPR modé&r predictingd

(8) aée i i PR @ PP @ ¢ 0 MInBdO U0 Minm@Bue I 8000
Y &

8
(N=1847, R=0.894, R.3=0.893, SE=0.95, RMSE=0.89)

This model was selected in the MERL:-BXpo FCMmodel because it is based on an impontambber
of data andtatistical analysis of the QPPR is explicitly given.

Taking into account the theory on regression, the uncertainty in the prediction can be estimated.
Assuming identical, independent and normally distributed errors, the uncertainty in the prediction of the

variablea ¢ IQ 5 can be defined from the predictive maad (Q and standard error
of predictionsYQx ¢ IQ , 1.e.
9 ae j ae j 0 8YQr e Q

wheret, ., is the student-distribution with rk-1 degrees of freedom,is the number of data in the

training setk is the number of descriptors in the model (&nd is the intercept plus the number of
descriptors). Hera=1847;k=3.

An uncertainty variable noted . is then defined as:

(10 - - Y& ) @

And then:

1) aé&lQ PR P PP @ ¢ 0 TMInWdO U0 mMinm@Bue I 8000
Y nd- 3 - .

3.4. Hazard models

3.4.1 Hazard models predicted by VEGA

Several hazard models from VEGA can be impoimedERMEER FCMfor predicting hazards of the
targeted chemical(s). All the details regarding each of the models can be foundithitbeVEGA
reports. Hazard endpoints are subdivided in three successive levels:

9 Level 1: according to the EFSXote forGuidance, data frm a bacterial reverse gene mutation
test and am vitro mammalian cell micronucleus test need to be provided when the concentration



of the chemical in food is below 0.05 mgkdn case a positive result is obtained, furiherivo
genotoxicitytests may be required. Block "Hazard data level 1" provides predictions on: (i)
bacterial (Ames) mutagenicity; and (i) vitro micronucleus formation. For this purpose, the
following models can be imported from VEGA:

o the consensus VEGA model providingjaalitative prediction of mutagenicity;
o the IRFMN model providing a qualitative predictioniofvitro micronucleus activity.

1 Level 2: according to the EFSote forGuidance, data of a 9fay oral toxicity study as well
as data to demonstrate the absesfcan accumulation potential in humans need to be provided
in addition to the hazard data for level 1 when the migration of the chemical is between 0.05 and
5 mg.kg'. Block "Hazard data level 2" provides the prediction of the NOAEL value for sub
chronicoral toxicity and needs to be combined with the hazard data of Block "Hazard data level
1". Although no direct predictions are made for the accumulation potential of thecahem
migrant, the predicted I&gvalue can be used as a first indication. Faerghipose, the following
models can be imported from VEGA:

o the IRFMN model providing a quantitative prediction of log(NOAEL);
o theMlogP model providing guantitative prediction of |dg

1 Level 3: according to the EFSNote for Guidance, data on (i) adsoiq, distribution,
metabolism and excretion (ADME), (ii) reproductive and developmental toxicity and (iii)
chronic toxicity/carcinogenicity need to be provided in addition to the hazard data for level 1 and
2 when the migration of the chemical is abovegky. Block "Hazard data level 3" provides
predictions for carcinogenicity and developmental toxicity and needs to be combined with the
hazard data of Block "Hazard data level 1" and "Hazard data level 2". For this purpose, the
following models can be iported from VEGA:

a model predicting developmental reproductive toxicity;
the CAESAR model providing a qualitative prediction of development toxicity;

the ANTARES model providing a qualitative prediction of carcinogenicity;

0

0

0

o the CAESAR model providing gualitative prediction of carcinogenicity;
o the ISSCAN model providing a qualitative prediction of carcinogenicity;
o the ISS model providing a qualitative prediction of carcinogenicity;

o the IRFMN model providing a qualitative prediction of oral classificgtio
0

the IRFMN model providing a quantitative prediction of oral slope factor.

3.4.2 Translation of Boolean VEGA predictions into a numerical scale

Some VEGA models predicting hazard data provide qualitative predictions, likeddonogen vs
Possible caninogen vs Carcinogen, Nararcinogen vs Carcinogen vs Not predicted, INartagen vs
Mutagen, etc. In order to compare such variables with quantitative variables (i.e. withethial
concentration in food/Specific Migration Limit rati@nd integrate #&m in global assessmentke
VERMEER FCMtool translates such Boolean predictions into a numerical scale from 0 to 1, according
to the following process.

Letds consider the endpoint called &6Toxodive(e. g.
information is translated into quantitative information according to the function:

o | f O VEGA rTeosxu,l tt=hNeON 6 Tox 6 =0;



o | f OVEGA resudfToxPos$ hiehl e TN =0. 25;

ol f OVEGA result=Not Predicted, then O0Tox?b
oIl f OVEGA resuyl tthRms 9iTwIxéd FOAx 75;

ol f OVEGA result= Tox, then O6Tox6 =1.

3.4.3 Combining hazard predictions with ADI

For a given hemicaland a given model, VEGA also provides an Applicability Domain Index (ADI).

ADI=16 means that theappédicabi dntiys dWirF@®h imeafnhse K é an
the prediction is outside of the applicability domain of the model. Intermediate values (from 0 to 1)
measure membership to the applicability dom&8IERMEER FCMintegrates this kind of information

in the assessment according to the methodology described below.

For integrating ADI in the assessment, a O0degree
according to the following principles:

1 ADI=06 emns t hat we have no confidence in the
endpoint should be 0.5 (i.e an intermediate between{N@®Nand Tox, which can be translated
intodéond)d ; know

1 6ADI=l6 means that we ar e c¢ onhsegdenaetthe ipradictiorhis pr ec
confirmed;

f &<ADI<1l6 means that we are in a 6greyd zone, wh e
Mathematically, the degree of belief approach gives:

T I'f O6VEGA rTeosxud ,ty&tth@@gyp O O 'CFor extreméDl values, the formula
gives:

o I f O6VEGA rTeosxudl twiNtON ADI =0 (i . e. non conf i
YeEom@®(i ledo@dd)d) ; know

oIl f O6VEGA rTeosxud twiNtOON ADI =0. 5 (i . e. parti al
then"Yé¢ wT® U i Rather NONTox0 ) ;

o Il f OVEGA rTeosxud twiNCON ADI =1 (i .e. total conf
YE wTt( i NONTod ) ;

T I'f O6VEGA r e sYElm®8po x @, C-or exteeme ADI values, the formula gives:

oIl f O6VEGA r esul t =Thoncdnfidencetirhthe ArBdictof), tHyd
mM(i ledodd)d) ; know

ol f OVEGA result= Tox6é with ADI=0.5 (i.e.
Y€ oty U i Rather Tér ) ;

o Il f OVEGA result= Tox0d wi tepredididnythenyg im. e. t ot
p(i Ted) .0

3.4.4 Construction of a weighted model (for carcinogenicity)

For carcinogenicity, four qualitative models are available in VEGA (i.e. ANTARES, CAESAR,
ISSCAN, ISS). A weighted prediction is proposed through the integration of these four predictions.

For this purpose, all the models weighted by their respective MBthematically:



BO O®r¢ w
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Where"Y¢ ds the prediction provided by th€ inodel (=1 to 4); 6 ‘OB the applicability domain index

of the prediction provided by th# inodel {=1 to 4); ¢ & "@ ¢ ‘QiQsithe number of models (here 4);
"Y¢ & the weighted toxicity prediction.

YE @

4. How to build an assessment with th ¥ ERMEER FCM tool

The VERMEER FCMtool is based on the MERLHExpo platform. All the potential features of the
MERLIN-Expo platform are described in detail fotps://wiki.merlinexpo.eu/doku.php

Only the main features are describadhis chapter to facilitate the use of MERMEER FCMtool,
but issues that are not covered in the present chapter can be found in more défzst/dniki.merlin
expo.eu/doku.php

4.1. Describing your assessment: the Informatiortab
L e tstarsbuilding an assessment!
You can first provide soniaformation about your assessment:

1 Go to thednformatiorbtab;

9 Click on&ditbto openthe Description window

1 Additional information can be writtein the Description windowe.g.Title of the assessment;
Name of the assessor ; Characteristics of

“
.Medel Context | @ Options | ! Time series | 7T Parameters | b Simulation | [/ Charts | ') Tables | | | Reports

New ot Save As & Preferences @ Help Contents
Author
Phikppe Cffroy

Description

4= Edit Project properties: SPHERA_FCM v3.0 X

D

Name |SPHERA F

Informatio
name My assessment ....
Author Me/Mrs RISK ASSESSOR]..

Description | ye can describe the characteritics of your assessment here.......

Docum!!n

The information you haveritten will be visiblein the6 De s ¢ rwindawi o n 6

t

he


https://wiki.merlin-expo.eu/doku.php
https://wiki.merlin-expo.eu/doku.php
https://wiki.merlin-expo.eu/doku.php

dm MERLIN-Expo 4.0 - C:\Users\h83034\Documents\philou\VERMEER\Modéles MERLIN\FCM model\SPHERA_FCM v3.0.eco*

4= Information "=, Model Contest | @ options Time series | U Parameters | [» Simulation | [ Charts | T Tables | | | Reports
“ New . Open [|save 7 Save As  Save Assessment 57 Preferences (@ Help Contents
Author
Mr/Mrs RISK ASSESSOR....
Description

‘We can describe the characteritics of your assessment here........

You can also attach any file that is associatehto assessmefe.g. database, report, etc)

T Go Addofil ebd
9 Attach your file

%= MERLIN-Expo 4.0 - C\Users\hB83034\Documents\philou\VERMEER\Modéles MERLIN\FCM model\SPHERA_FCM v3.0.eco*

4w Information | ", Model Context | @ Options Time series | T Parameters | B Simulation | lu Charts | 1) Tables Reports.
New s Open ™| Save 7 Seve As aoe essment o Preferences @ Help Contents
Author

Mr/Mrs RISK ASSESSOR...

Description
We can describe the characterttics of your assessment here........

EOR....
Documents

Add file.. Remove

Doné6t f o nd@aeetadthedirst ingeyvaad theéGave) your assessment regularly when building
it:



4= MERLIN-Expo 4.0 - C\Users\h83034\ Documents\philou\VERMEER\Modéles MERLIN\FCM model\SPHERA_FCM v3.0.eco*

4w Information Context | § Options Time seres | TU Parame! ters Simulation | g Charts Tables Reports
New 4 O @ e Asse o Preferences @ Help Contents
Author

Mr/Mrs RISK ASSESSOR...
Description
We con describe the characteritics of your 255essment here........

Add file... ¥ Remove

4.2. Selectingthe MERLIN -Expo models: the Model tab

Depending orthe type and amount of information needeal) gandecide whether you run the entire
FCM model or only one or more specific blocks of the model

The comprehensive FCM model is subdivided in five main blocks:

M1 Block1: the OMigration model &6 bl ock, which sim
FCM and food. The main output of themmigrantirol oc k i
foodd (N n mg. kg

1 Block 24:thet h r hmzard Blocks, each providing inforation corresponding to one of the
three levelsof thetiered approach described in tBESANote for Guidance The hazard data
predicted in each of the blocks is discussed in more detaddtion3.4.1.

T Block 5: the 6Regul at indicgtesvhatlieote memicalbsintluded o ¢ k ,
in Annex | of Regulation 10/2011 and if availaktlee valueof the Specific Migration Limit
(SML - if no SML is available for the substance of conce®89 is indicated by defaulor if
the use of the substaniserestricted to specific applications.



34 MERUN-Expo 40 + CAUsersin&3024' sh ot MERLINVFOM mo FOM igration_model FCM,_param
ol Bl Sl K s b s TR G TH e 1T s
BT oo wik b 8 4 ot
- - A ad-systems. Al types. - v [More.
Matrix visualisation of the FCM model
MIGRATION | component
_ MODEL
'HAZARD |
DATA
LEVEL1 |
HAZARD
DATA
| LEVEL 2 |
"HAZARD
DATA
| LEVEL3 |
REGULATORY |
\ INFORMAT\ONJ‘

You can select one or moéocks or sukblocks for the simulationlo this extent

9 right click on the block you want to deseléci n t he picture bel ow, t he
blocK);

9 click on Enable/Disablévhich means Select/Unselect)

91 the block you have 6chosen for this operation will be removed from the simulation (and
therefore, you dondét have to inform parameter

B2 MERLIN-Expo 4.0 - C:A\Users\ha3034\D \p éles MERLIN\FCM modelSPHERA_FCM vi.0.eco - o X

ke Informator -, Model Content | Options Time saries 7T Poramaters | B Simulotion | ) Charts | [T Tables Reports

€ Manage lbrary... Synchronize vith lbrary... @ Help Contents
3 wE T Graph % Matrix @ Relatonships &) Blocks:

« - All sub-systemns - - Al types - ~ | More
"' MIGRATION
MODEL
"HAZARD
DATA
LEVEL 1
HAZARD 5
DATA H
LEVEL 2
HAZARD ﬂ
DATA Edit. Ctri+E
| LEVEL 3 | cetfomiban.  Anemajel
: N Add
L Insert Above Insérer
L. Insert Below Ctrl+Insérer
Enable/Disable
# Delete Supprimer
¥ Auto-zoom Alt+Z




Unselected blocks are then indicated by a redscro

42 MERUN-Expo 40 - C: MERUIN\FCM \_FCM v3.0.eco*
44 iformotion” -, Model | Context | @ Optons | 1 Time seres | 7L Porameters | b Simulation | [ Crorts | 15 Tables | | | Reports
& Manage Woary... Synchronize with lbrary... @ Help Contents

o[- Al sub-systems -

'Wﬂor\l‘
A MODEL I/

HAZARD |
’ DATA
LEVEL 1

[ HAZARD
DATA
LEVEL 2

\‘—ﬁZARD

DATA
LEVEL 3

Unselected block

“REGULATORY
INFORMATION

(o]

For selecting a block which had been previously unselected, do the same operation:

9 right click on the block you wantto deseléci n t he picture bel ow, t he
block;

9 click on Enable/Disable;
1 the block you have chosen for tloigeration will be selected again for the simulation.

You can do the same operation for ¢ulb o ¢c k s, f or examp lsablackhwithind Car ci r
Block 4. To this extent

(@)
+
(@}

1 open the O6Hazard data | evel 36 with the

8 x
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HAZARD
DATA
LEVEL 1

HAZARD
DATA
LEVEL 2

=
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DATA block of concern
| LEVEL 3

REGULATORY
INFORMATION




i the subblocks included in the block of concern are now visible:
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Smutain | [ Charts | 5 Tables | | Raports
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MIGRATION
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HAZARD
DATA
LEVEL 2

ORELOPUENTAL
TonGiTy

| REGuLATORY
L mFoRMATION

f You can proceed as indicated above for-
block.

4.3. Selecting thecompoundsand the foods of concern: the Context tab

In the Context tabyou can select thehemical(s) of interest (IWERMEER FCMtool referred to as
6 ¢ 0 mp o and ttesfdbds you want to assess.

4.3.1 Selecting the compound (s)

A comprehensivdist of possible migrating chemicals proposed in thk ERMEER FCMtool under
t he ¢ c o. Eaclkeompdunds described by its name and ECAS number:

" im Information | ", Model” " Context | @ Options | () Time series | T Parameters | [> Simulation | [/ Charts | ) Tables | | | Reports
2 Help Contents
“ompounds

=& Generic

= & 1,1,3-Tris(2-methyl-4-hydroxy-5-tert-butylphenyl) butane - (1843-03-4)
1,1-Bis(2-hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-6)
1,3,5-Trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2)
2,2',2"-Nitrilo[triethyl tris(3,3",5,5'-tetra-tert-butyl-1,1'-bi-phenyl-2,2"-diyl)phosphite] - (80410-33-9)
2,2'-Ethylidenebis(4,6-di-tert-butyl phenyl) fluorophosphonite - (118337-09-0)
2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1,3-propanediol phosphite - (161717-32-4)
2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7128-64-5)
2-(2-Hydroxy-5-methylphenyl)benzotriazole
2-[2-Hydroxy-3,5-bis(1,1-dimethylbenzyl)phenylJbenzotriazole - (70321-86-7)
2-Hydroxy-4-n-octyloxy benzophenone - (1843-05-6)
3,5-Di-tert-butyl-4-hydroxybenzoic acid, hexadecyl ester - (67845-93-6)
3,9-Bis[2-(3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propionyloxy)-1,1-dimethylethyl]-2,4,8,10-tetra
4-Ethoxybenzoic acid, ethyl ester - (23676-09-7)
Acrylic acid, 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl ester - (61167-5
alpha-Tocopherol - (59-02-9) - (10191-41-0)
Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphite - (26741-53-7)
Bis(4-ethylbenzylidene)sorbitol - (79072-96-1)
N, N'-Bis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyl)hydrazide - (32687-78-8)
N, N-Bis{2-hydroxyethyl)dodecanamide - (120-40-1)
Octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate - (2082-79-3)
Pentaerytritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate) - (6683-19-8)
Phosphorous acid, bis(2,4-di-tert.-butyl-6-methylphenyl) ethyl ester - (145650-60-8) ED
Phosphorous acid, tris(2,4-di-tert-butylphenyl) ester - (31570-04-4) y

pefS=C3=tactbutyl-4-hydroxy -5-methylphenyl) propionate] - (36443-68-2)

ne - (122-20-3

pthylenagiyee
riisopropanolami

A R A A o o K S

Compound with its name and ECAS number

You can search a speciftompoundwith the Filter option, specifying e.g. an ECAS number select
thecompoundyou want to assesshoose it’'them in the left window antbve them to the right window
(or inversely from the right to the left tomselect):

desel

€



4= Information | "=, Mode! Context | @ Options Time series | 7T Parameters | [» Simulation | [ Charts | ) Tables | | | Reports

@ Help Contents
Compounds

5. seed
Rt S ——— 3. Select the compound to assess

r 3

2. The target chemical is
identified

> 4. Move it (them) to
L the right window

1. Enter here the ECAS number of the target chemical

Filter
122-20-3
v AO0  Remove

4.3.2 Creating a new compound
If the compoundyou want to assess is not in the list proposed byw#RMEER FCMtool, you can
create ityourself
1 Click on6Addofor creating a newampound
1 In the Add @mpoundwindow, indicate a short name, a full name (eventually the same), and
thecompoundSMI LES; Choose 6Organicd.
1 Click OK.

The newcompounds created and added to the ti§possible migrating chemicals



4 Information | "=, Model” " Context | @ Options | (7 Time series | TT Parameters | I Simulation | [/ Charts | [T Tables | i i Reports
@ Help Contents

Compounds
=& Generic
& 1,1,3-Tris(2-methyl-4-hydroxy-5-tert-butylphenyl) butane - (1843-03-4)
- & 1,1-Bis(2-hydroxy-3,5-di-tert-butylphenyl)ethane - (35958-30-6)

& 1,3,5-Trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene - (1709-70-2)
& 2,2',2"-Nitrilo[triethyl tris(3,3',5,5'-tetra-tert-butyl-1,1"-bi-phenyl-2,2'-diyl)phosphite] - (804
4 2,2"-Ethylidenebis(4,6-di-tert-butyl phenyl) fluorophosphonite - (118337-09-0)
& 2,4,6-Tris(tert-butyl)phenyl-2-butyl-2-ethyl-1,3-propanediol phosphite - (161717-32-4) Ind cate here a Short and fu” name Of the
& 2,5-Bis(5-tert-butyl-2-benzoxazolyl)thiophene - (7128-64-5) 1 I H
& 2-[2-Hydroxy-3,5-bis(1,1-dimethylbenzyl)phenyl]benzotriazole - (70321-86-7) hew Chemlcal (Wlth its ECAS number}
& 2-Hydroxy-4-n-octyloxy benzophenone - (1843-05-6)
& 3,5-Di-tert-butyl-4-hydroxybenzoic acid, hexadecyl ester - (67845-93-6)
& 3,9-Bis[2-(3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propionylg N

& 4-Ethoxybenzoic acid, ethyl ester - (23676-09-7) d= Add Compound X

& Acrylic acid, 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylb

- & alpha-Tocopherol - (59-02-9) - (10191-41-0) Information
& Bis(2,4-di-tert-butylphenyl)pentaerythritoldiphosphite - (26741 .
& Bis(4-ethylbenzylidene)sorbitol - (79072-96-1) game) Tinwvin P
& N,N'-Bis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyl)hydrazi Full 2-(2-Hyd 5-methylphenyl)benzotriazole (2440-22-4
& N,N-Bis(2-hydroxyethyl)dodecanamide - (120-40-1) ull neme |2-(2-Hydroxy-5-methylphenyljbenzotriazole ( )
4 Octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate - (2 Category v
4 Pentaerytritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)pro g @ organi '
& Phosphorous acid, bis(2,4-di-tert.-butyl-6-methylphenyl) ethyl Ype rganic ‘ P
& Phosphorous acid, tris(2,4-di-tert-butylphenyl) ester - (31570 Sel e(:t here O rga nic
& Triethyleneglycol bis[3-(3-tert-butyl-4-hydroxy -5-methylphenyl O Metal
4 Triisopropanolamine - {122-20-3) | SMILES |CC1=CC(=C(C=C1)0)N2N=C3C=CC=CC3=N2| |
Indicate here the SMILES of the new chemical
(required)
Ok Cancel |

Click ‘Add’ to create a new chemical

Filter 3

~ Add Remove

4.3.3 Selecting the food(s) to assess

Several foods are proposed and parameterized iWERMEER FCMtool. You can select one or
several foods to be assessed.

Food
Enabled Name Type Description ®
[V |Chocolate Food Food ethanol equivalent = 70 ~
v Clear drinks Food Food ethanol equivalent = 20
L) [Dry pasta Food Food ethanol equivalent = 35
v Milk Food Food ethanol equivalent = 60
V] Olive oil Food Food ethanol equivalent = 95
(] |Orange juice |Food Food ethanol equivalent = 40
[ Tomato sauce |Food Food ethanol equivalent = 25
Fﬂaghun |Food Food ethanol equivalent = 50
Select/Deselect food(s) to assess Information on the Food ethanol-

equivalent

+ Add Food v [ Remove



4.3.4 Creating a new food

If the food you want to assess is not in the list proposed byERMEER FCMtool, you can create it
yourself

1 Click onAddd+ d~oobfor creating a new foqd

1 A new food is created in the list of foods;

1 Write the name of the new food (since it is a new food, you will have to inform the value of
the food ethanekéquivaknt in the Parameter télsee below)

Food
Enabled Name Type Description =
|Chocolate Food |Food ethanol equivalent = 70 A
|Clear drinks Food [Food ethanol equivalent = 20
u| |Dry pasta Food |Food ethanol equivalent = 35
M |Milk Food [Food ethanol equivalent = 60
|Olive oll Food |Food ethanol equivalent = 95
] |Orange juice Food [Food ethanol equivalent = 40
[] [Tomato sauce Food [Food ethanol equivalent = 25
f_] JXoghud. Food \Food ethanol equivalent = 50
r [new food ]...JFood

+ Add Food “ | Remove

4.4. Selecting the FCM of concern and other options: the Option tab

In the Context tab, you can select the FCM you want to assess.

4.4.1 Selecting the FCM of concern

You must select the FCM of concern for two paran
di ffusi on ac-tinEqationge) erDe rfdwé i vo t yinEpuatiora(6)e Foer 6
this purpose:

1 Select thgparameter of concern;

T Select the FCM of concern (you can also choos
are proposed for the two abovementioned parameters. You will have to provide a value in the
Parameter tab see4.6)

4= Information | "=, Model Context @ Options Time series | 7T Parameters | B Simulation | [/ Charts | ) Tables Reports
 Export to Excel § Import from Excel @ Help Contents
'MK;RAT]oN 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” (B -

tau depends on the nature of the polymer. The value of tau may lead to higher or respectively lower

activation energy than the reference activation energy of 86.9 ka.mol %,
You have here to choose the Food Contact Material you want to study.

Target

Choice of the Calculaled vs Measured option for the Diffusion coefficient in FCM

p
REGULATORY INFORMATION - J - REGULATORY lNFORMATION |
A - Is the substance listed in EU Regulation 102011 - Annex 1? D HDPE
B - Is a SML value proposed in EU Regulation 102011 - Annex 1 D HIPS

[] wore

] ra

[] ren

[ eer

[C] pP_homo
[[] PP_rubber
PS

[] Other polymer



4.4.2 Measured vs Calculated parameters
TheVERMEER FCMtool can calculate the two following parameters:

9 the Diffusion coefficient in FCM (Equation 6);
1 the FCMFood partition coefficient§quation 11).

If you have measured values for one of these parameters, or for both, you can use thesd measure
experimental values instead of calculated values. For this purpose:

1 SelecttheChoi ce of t he 0 Cadptouforthe prdmetesof ddreexrrs ur e d 0

1 Select o6Calcul atedd or 6Measuredd (I f you
the selected parameter, but they obviously do not correspond to your own measured value.
Therefore, you will have to provide a value in the Parametér saie4.6).

4= Information | "=, Model Context QOpﬁons Time series | TU Parameters | B Simulation | [/ Charts | ) Tables Reports

¥ Export to Excel § Import from Excel @ Help Contents

MIGRATION MODEL - B - PARAMETERS CHARACTERIZ DIFF! E FC Choice of the "Calculated vs Measured" option for the Diffusion coefficient in FCM (B - PARAMETERS CHA
Choice of the "Calculated vs Measured” option for the Diffusion coefficient in FCM Diffusion coefficient describes the process by which matter is transported from one part of a system to
Choice of the "Calculated vs Measured" option for the FCM-Food partition coefficient another as a result of random molecular motions

oice of the FCM type for the parameter "Contribution of the FCM to the diffusion activation energy Target
Choice of the FCM type for the parameter "Diffusivity parameter" Materials Default v
REGULATORY INFORMATION - J - REGULATORY INFORMATION
A - Is the substance listed in EU Regulation 102011 - Annex 1? Calculated Diffusion coefficient

B - Is a SML value proposed in EU Regulation 102011 - Annex 1
[[] Measured diffusion coefficient

A default value is set in the Parameters window ("Measured diffusion coefficient=0" cm2/d).
You must change this value with your own experimental data if you select the 'Measured diffusion
coefficient’ option.

4.4.3 Regulatory information

TheVERMEER FCMtool provides some regulatory information aboutdbmpound(sjhathave been
selected for the assessment:

1 Isthe Substance listed in EU Regulation 10Z0&hnex 17?
9 If yes, s a Specific Migration Limi{SML) proposed in EU Regulation 10200 Annex 1?

Whenthe compoundf interest wasalready included in the list of compounds provided uriier
o nt dab ofétheVERMEER FCM tool, the answersto these two questions will be correctly
displayed.However,if you have created a new compoufad several compounds) (cfr. 4.3.2he
correctanswes will not be automatically displayeBy default, theERMEER FCMtool indicates that
the new compound(g(are) not listed in the EU Regulation 1024rinex 1 andhat no SML(s) is(are)
available.

The user should checketefore select the correct answers to these questions mambalgan be done
as follows

1 Select the question of concern;
1 Select theeompoundof concern;
9 Sdectthecorrectansweii.e. YES vsNO. Importantly, the informatiomnwhether a compound
is included in Annex | and whether an SMialue is availablecan be foundunder the
6l nformationd secti o/ERMEERRCHKIteol.l 6 Cont ext d tab

c h

of



%= Information | "=, Model Context” @ Options | I Time series | TU Parameters | B Simulation | ./ Charts | [ Tables | : i Reports
# Export to Excel § Import from Excel @ Help Contents

[MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM | A- Is the substance listed in EU lation 102011 - Annex 1? (J - REGULATORY INFORMATION )
Choice of the "Calculated vs Measured" option for the Diffusion coefficient in FCM This indicates if the substance is present in the Annex 1 list of the EU Regulation 102011

Choice of the "Calculated vs Measured" option for the FCM-Food partition coefficient Target

Choice of the FCM type for the parameter "Contribution of the FCM to the diffusion activation energy” Maten‘ Select the com pou nd of concern
Choice of the FCM type for the parameter "Diffusivity parameter”
REGULATORY INFORMATION - J - REGULATORY INFORMATION |_[] no If the compound is already included in the list of compounds

A - Is the substance listed in EU Regulation 102011 - Annex 1?

B - Is a SML value proposed in EU Regulation 102011 - Annex 1 YES r provided under ‘context’, the information will be automatically

displayed. If you have created a new compound, the answer
should be selected manually

.deicpunns Time series | TC Parameters | b Simulaton | Il Charts | 5 Tables | | Reports

Food -
b St Enabled Hame Type Description = 22 Hydroxy (Materal)
3,5-drtert-butylphen O |chocolate Food Food ethanol equivalent = 7 A o Toorh P
4,6-tris(3,5-di-tert-by | |Clear drinks Food Food ethanol equivalent = 2 Full name 2-(2-Hydroxy-S-methylphenylibenzotria ok
Wl tris(3,3'5,5'-tetra O Dry pasta Food Food ethanol equivalent = 3 Symbol Touvin P
4,6-di-tert-butyl pher O Milk Food Food ethanol equivalent = § Unit mg
= f q q
f)phenyl-2-butyl-2-e Olive oll Food Food ethanol equivalent = 9 SMILES: CC1=CC(=C(C=C1)OM2N=CICCCCLIN2
!.:(:’ i'ﬁf'ﬁf.ﬁ&:"“ Orange juice Food Food ethanol equivalent = 4 §
oy benzophanone | O [Tomato sauce Food Food ethanol equnvalent = 2 Cossicaton S
ydeonpbenzoic acd] = [Yoghurt Food Food ethanol equivalent = 5 Pt
t-butyl-4-hydroxy-5-1 FouMe. 444
3d, ethyl ester - (23§ Use s addiive or polymer producton aid yesinol: yes.
-buty-6-(3-tert-butyl| . . o L Use as monemer o sther staring or
- (59-02-9) - (1011 It is possible to verify if the substance is included w
phenyl)pentaerythrif . i . FRF appicable: no
e o in Annex | and whether a SML value is available ) et g o s af g . 44,453,470
thyl)dod de | : f
o i under ‘Information’ in the ‘Context’ tab
i-tert-but
- ditert.-butyl
-ditert-butl]| »
is{3-(3-tert-butyl-4-
%e - (122:20-3)
7 + Add Food v  Remove
« People
Enabled Name Description

Note: The regulatory information is not usfed the simulation.

4.5. Selecting the temperature: the Time series tab

In the Time series tab, you can select the temperatuvehich the migration modelling should be
performed Temperature can be constant over time, or show temporal variations.

4.5.1 Defining a constant temperature
For defining a constant temperature:

T Go to oO0Dat abd
1 Define for Time=0, the chosen temperature (in °C).
1 Insert for the end time the same temperature (in °C).

32 MERUN-6 c \Modéles MERLINFOM modef|SPHERA_FCM va.0.eco - FOM* o0 x

5 dorraton | %, Wodel | Cortet | 18 Optone | TimaeIeS. T Purametcs | Siradncon | 5 rarts | £ Tobes | Regors
(7 Export o el ¢ bor o Exce © vy Comrts

e Temparsars 00
T —
oo
terpolation Use Ingut Above
Cyehe [
=
Te (@ Vare () o
ufn
Define here the temperature
o Togge

e
”

- Al b s~ . Timen




4.5.2 Defining a variable temperature
For defining avariabletemperature:

T Go tolobDat ab

91 Definethe sequence of the chogemperaturg(in °C) (e.g. in the figure below: 40°C from O to 10 days;
80°C from 10 to 20 days; 40°C from 20 days to infinity)

1 Define thed @tion6for the interpolation between dat@sy. inthe figure belowconstant temperature
from 0 to 10 daysconstant temperatufeom 10 to 20 daysgonstant temperatufeom 20 days to infinity) YOU

cantestothed Opt i onsd6; the corresponding sequence Ww
T The O6Cycl i ®8elecauif yoowanttoaepeatthe same sequence several times.
= Information | "=, Model Context @0pt|ons Time series | TU Parameters = [» Simulation | [/ Charts | 7} Tables | : i Reports

i’ Export to Excel 6 Import from Excel & Help Contents

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

Options
- i H I3
[ mterpoation use 1mput seiow ~ | Select ‘Use input below’ if you want to have
li H
Crate L] the sequence presented on the figure
Data
Time (d) Value (°C) ml
0.E0| 4ELl A
1.E1| 8.E1
2.E1
\
o
Editor # Toggle
v
80.0
775
750
725
700
675
65.0
825
80.0
5758
55.0
528
50.0
Name 475
450
Category
- All categories - w425
Tags 400
- All tags - ™
Sub-system 00 25 50 75 100 125 150 175 200 25 250 275 300 s 350 s 400 a«es 450 475 500
- All sub-systems - ~ Time(d)

4.6. Selecting the parameter values: the Parameters tab

For running the model, valuéave to be sdbr each of the parameters. Parameters were subdivided in
several categories.

4.6.1 Generic presentation of parameters
When you select a parameter, you automatically open a window which contains the following
information:

1 Name of the parameter, and eventyalymments about the parameter;
1 Unit;



91 Best estimate (or default) value. For most ofghemeters, best estimates are proposed by the
VERMEER FCMtool. You can change the proposed value with your own value if available
and relevant

1 Probability Density Function (PDF). PDF is optional and is used when parameter values are
uncertain. Uncertaty is described by a PDF (e.g. normal PDF;hegmal PDF, uniform PDF,
etc).PDFs are used for probabilistic simulations (see 4.7).

%= Information | "=, Model Context | @ Options Time series” TU Parameters | [» Simulation | i/ Charts | T Tables | | | Reports

§ Export to Excel § Import from Excel [7] Database @ Help Contents Name of the parameter a nd comments
[MIGRATION MODEL - A - PARAMETERS DESCR | | Diffusivity parameter of HDPE (B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM)

Contact area between FCM and Food This option should be chosen if the FCM is high-density polyethylene (HDPE)

Density of FCM Data

Thickness of the FCM layer r

Volume of food contained in FCM packaging Name Value

MIGRATION MODEL - B - PARAMETERS CHARA Value | 1.03E1|
Diffu: parameter of HDPE PDF |norm(mean=10.3,sd=2.1)

Diffusivity parameter of HIPS Unit unitless

Diffusivity parameter of LDPE Min value

Diffusivity parameter of PA Max value
Diffusivity parameter of PEN

Diffusivity parameter of PET

Diffusivity parameter of PP

Diffusivity parameter of PS

Diffusivity parameter of the other polymer

Best estimated value; Probability Density Function; Unit

If you want to change the PDF:

i Click on the PDF box;

1 Select the PDF type you want to use (a large list of potentialtfgigs is available);

1 Indicate the parameters of the chosen R&d: arithmetic mean and standard deviation for normal
PDF; geometric mean and geometric standard deviation femdagal PDF; minimum and maximum
values for uniform PDF; mean and degreeBeddom for Student PDF, etc)



%ia Information | "=, Model Context | @ Options | < Time series” TU Parameters | [ Simulation | b/ Charts | 5 Tables | | : Reports
4 Exportto Excel § Import from Excel 7] Database (& Help Contents
VMIGRATION MODEL - A - PARAMETERS DESCR ~ | Diffusivity parameter of HDPE (B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM)
Contact area between FCM and Food This option should be chosen if the FCM is high-density polyethylene (HDPE)
Density of FCM Data
Thickness of the FCM layer
Volume of food contained in FCM packaging Name Value
MIGRATION MODEL - B - PARAMETERS CHARA #m | L0361
= [

F norm(mean=10.3.sd=2.1)
Diffusivity parameter of HIPS onn unitless
Diffusivity parameter of LDPE Min value H H

ity parametar of FA — 1 Click-here if you-want to-change the PDF
Diffusivity parameter of PEN

Diffusivity parameter of PET

Diffusivity parameter of PP

Diffusivity parameter of PS

Diffusivity parameter of the other polymer
Measured diffusion coefficient

Measured FCM-Food Partition coefficient (in lo
Specific contribution of HDPE to the diffusion a
Specific contribution of HIPS to the diffusion ac
Specific contribution of LDPE to the diffusion a
Specific contribution of PA to the diffusion acti
Specific contribution of PEN to the diffusion ad
Specific contribution of PET to the diffusion acl 2- Choose the PDF tvpe (E.g.

Specific contribution of PP_homo to the diffusit
Specific contribution of PS to the diffusion acth _ H

Specific contribution of rubber PP to the diffusi horma I' |0g horma I’ un Iform' EtC)
Specific contribution of the other polymer to th
MIGRATION MODEL - C - PARAMETERS DESCR
Initial concentration of the chemical in FCM
Molar mass of the migrating chemical
Octanol-Water partition coefficient (in log10) ¢
Octanol-Water partition coefficient (in log10) ¢
MIGRATION MODEL - D - PARAMETERS CHARA
Density of food v
Food Ethanol-equivalent ™ @ < >
HAZARD DATA LEVEL 1 - E - MUTAGENICITY
Mutagenicity qualitative prediction by the cons Editor A 0 B @ # Toggle
Mutagenicity qualitative prediction by the cons - - "

HAZARD DATA LEVEL 1 - F - IN VITRO MICRON Probability density function
In vitro micronucleus activity qualitative predic 18E-1 CDF

s e e ]
% = 15E-1 Survival
1261

Name . Hazard

75E2 Cum. Hazard

=9 3. Write here the parameters of the PDF
22E2 (e.g. mean, SD, etc according to PDF type)

Tags oeo L H ]
- All tags - ~ 3 4 5 & 7 ] ] 10 11 12 13 14 15 18 17 18

Category
- All categories - v

Sub-system Distributions Mean (mean) Std. Dev. (sd) Lower trunc (trmin) Upper trunc (trmax)
- All sub-systems - ~ Normal (mean,sd) ~110.3 Al 21 A | -Infinity Infinity

4.6.2 Parameter values predicted by a VEGA model

Some parameteegechemicalspecific, i.e. their value depends on doepoundhat is targeted by the
assessmenkor such parameterspecifying the parameter value damdone through a direct access to
the VEGA tool, which is a library of QSAR models for the prediction of valoean extended list of
endpointsAll the parameterthatare linked to aelevantQSAR model available in VEGA are indicated

by the VEGA tag:



'M!GRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM A
Contact area between FCM and Food

Density of FCM

Thickness of the FCM layer

Volume of food contained in FCM packaging

MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM
Diffusivity parameter of HDPE

Diffusivity parameter of HIPS

Diffusivity parameter of LDPE

Diffusivity parameter of PA

Diffusivity parameter of PEN

Diffusivity parameter of PET

Diffusivity parameter of PP

Diffusivity parameter of PS

Diffusivity parameter of the other polymer

Measured diffusion coefficient

Measured FCM-Food Partition coefficient (in log10 unit)

Specific contribution of HDPE to the diffusion activation energy

Specific contribution of HIPS to the diffusion activation energy

Specific contribution of LDPE to the diffusion activation energy

Specific contribution of PA to the diffusion activation energy

Specific contribution of PEN to the diffusion activation energy

Specific contribution of PET to the diffusion activation energy

Specific contribution of PP_homo to the diffusion activation energy

Specific contribution of PS to the diffusion activation energy

Specific contribution of rubber PP to the diffusion activation energy

Specific contribution of the other polymer to the diffusion activation energy
MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL
Initial concentration of the chemical in FCM

Molar mass of the migrating chemical

Octanol-Water partition coefficient (in log10) calculated by the MlogP o .
Octanol-Water partition coefficient (in log10) calculated by the MiogP m¥ o A" the pa rameters WIth a
hl;!:r:t';lzlﬂfxgbﬂ - D - PARAMETERS CHARACTERIZING THE FOOD ‘VEGA’ tag are |in ked to a
Food Ethanol-equivalent QSAR mOdEl a\lailable in
HAZARD DATA LEVEL 1 - E - MUTAGENICITY

Mutagenicity qualitative prediction by the consensus VEGA mpdél VEGA the VEGA tool

Mutagenicity qualitative prediction by the consensus VEGA ghodel - ADI VEGA
HAZARD DATA LEVEL 1 - F - IN VITRO MICRONUCLEUS A

In vitro micronucleus activity qualitative prediction by the

In vitro micronucleus activity qualitative prediction by the IRF
[HAZARD DATA I EVFL 2 - G - SIIR-CHRONIC ORAL TOXICTTY
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bdel VEGA
del - ADI VEGA

Each model available in the VEGA platform provides two kinds of information for a given parameter:
1) the quantitative or qualitative value of the prediction; 2) the Applicability Domain Index (ADI) of the
prediction for the chemical of concern, on ®1] scale. ADIis a summary index indicating the
confidence related to the prediction: O means that the chemical is outside of the applicability domain; 1
means that the chemical is integrally within the applicability domain. For this reasdnparameter
associatedo a VEGA model is described by two lines in W ERMEER FCMinterface:

1T 6Name of the par amet er 06 (quanmtiafive or fualitatvg)redicioe r s t o
from the VEGA model;

T 6Name of thAD |Iddsliaemedets édhe ADI of the prediction for the chemical
of concern. ADI is taken into account for probabilistic simulations aimed at
uncertainty/sensitivity analysis.

MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL Predicti ith the QSAR model
Initial concentration of the chemical in FCM reciction wi € mode

2 - - available in VEGA
Molar mass of the migrating chemical /

Octanol-Water partition coefficient (in log10) calculated by the MlogP model VEGA ADI of the prediction with the
Octanol-Water partition coefficient (in log10) calculated by the MlogP model - ADI VEGA — " QSARmodel available in VEGA

When dataare missing for a given compound you can generate a relevant value calling the
corresponohg VEGA model as follows:

1 Click on the VEGA button at the top of the window to run the corresponding VEGA model;



1 The corresponding VEGA model returns the prediction for the requested parameter and
chemical(s).By acceping the prediction,the outcomeis automatically displayedin the

corresponding cell.

Click on the VEGA button for running the corresponding VEGA model
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MIGRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY
Contact area between FCM and Food

Density of FCM

Thickness of the FCM layer

Volume of food contained in FCM packaging

MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM
Diffusivity parameter of HDPE

Diffusivity parameter of HIPS

Diffusivity parameter of LDPE

Diffusivity parameter of PA

Diffusivity parameter of PEN

Diffusivity parameter of PET

Diffusivity parameter of PP

Diffusivity parameter of PS

Diffusivity parameter of the other polymer

Measured diffusion coefficient

Measured FCM-Food Partition coefficient (in log10 unit)

Specific contribution of HDPE to the diffusion activation energy

Specific contribution of HIPS to the diffusion activation energy

Specific contribution of LDPE to the diffusion activation energy

Specific contribution of PA to the diffusion activation energy

Specific contribution of PEN to the diffusion activation energy

Specific contribution of PET to the diffusion activation energy

Specific contribution of PP_homo to the diffusion activation energy
Specific contribution of PS to the diffusion activation energy

Specific contribution of rubber PP to the diffusion activation energy
Specific contribution of the other polymer to the diffusion activation energy
MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL

Initial concentration of the chemical in FCM

Molar mass of the migrating chemical

Octanol-Water partition coefficient (in log10) calculated by the MiogP model ¥/
Octanol-Water partition coefficient (in log10) calculated by the MlogP model - ADI VE!

"lia Information | ", Model | " Context | @ Options |
# Export to Excel { Import from Excel (7] Database @ Help Contents
Specific contribution of PET to the diffusion activation energy
Specific contribution of PP_homo to the diffusion activation energy
Specific contribution of PS to the diffusion activation energy
Specific contribution of rubber PP to the diffusion activation energy
Specific contribution of the other polymer to the diffusion activation energy
MIGRATION MODEL - C - PARAMETERS DESCRIBING THE CHEMICAL

Initial concentration of the chemical in FCM
Molar mass of the migrating chemical

Octanol-Water partition coefficient (in log10) calculated by the MiogP model
Octanol-Water partition coefficient (in log10) calculated by the MlogP model - ADI VEGA
MIGRATION MODEL - D - PARAMETERS CHARACTERIZING THE FOOD
Density of food
Food Ethanol-equivalent
HAZARD DATA LEVEL 1 - E - MUTAGENICITY
Mutagenicity qualitative prediction by the consensus VEGA model VEGA

licity qualitative predi by the VEGA model - ADI VEGA
HAZARD DATA LEVEL 1 - F - IN VITRO MICRONUCLEUS ACTIVITY
In vitro micronucleus activity qualitative prediction by the IRFMN model VEGA
In vitro micronucleus activity qualitative prediction by the IRFMN model - ADI VEGA
HAZARD DATA LEVEL 2 - G - SUB-CHRONIC ORAL TOXICITY
log(NOAEL) quantitative prediction by the IRFMN model VEGA
log(MOAEL) quantitative prediction by the IRFMN model - ADI VEGA
HAZARD DATA LEVEL 3 - H - CARCINOGENICITY
Carcinogenicity qualitative prediction by the ANTARES model VEGA
Carcinogenicity qualitative prediction by the ANTARES model - ADI VEG/A
Carcinogenicity qualitative prediction by the CAESAR model VEGA
Carcinogenicity qualitative prediction by the CAESAR model - ADI VEGA
Carcinogenicity qualitative prediction by the IRFMN oral classification model VEGA
Carcinogenicity qualitative prediction by the IRFMN oral classification model - ADI VEGA
Carcinogenicity qualitative prediction by the ISSCAN model VEGA
Carcinogenicity qualitative prediction by the ISSCAN model - ADI VEGA
Carcinogenicity qualitative prediction by the ISS model VEGA
Carcinogenicity qualitative prediction by the ISS model - ADI VEGA

meters | [~ Simulation
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[uf charts | [ Tables

Reports

Octanol-Water partition coefficient (in log10) calculated by the MlogP model (C - PARAMETERS DESCRIBING THE CHEMI
rtition of chemical between FCM and Food depends on its hydrophobicity.
w) is estimated by the MlogP model available in VEGA.

Data

Materials alue PDF Unit Min value Max value
Phosphoroys gai.. | Z.323E0! lynitless | ! PN
Tinuvin P [ [unitless \ [ I

~

Missing value for the selected
parameter and the selected chemical

S Time series” T Parameters | [ Simulation | [/ Charts | [ Tables | | | Reports

Octanol-Water partition coefficient (in log10) calculated by the MlogP model (C - PARAMETERS DESCF
Partition of chemical between FCM and Food depends on its hydrophobicity.
Log(Kow) is estimated by the MlogP model available in VEGA.

Data
Materials Value PDF Unit Min value Max value
Tinuvin P | | |unitless | | ~

When you have clicked on the VEGA
button, the VEGA model runs for the
requested parameter and chemical(s)

Running VEGA x

Running VEGA for Tinuvin P
ﬁ 3ms/15ms
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MIGRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM » | Octanol-Water partition coefficient (in log10) calculated by the MiogP model (C - PARAMETERS DESCRIBING THE CHEMICAL)

Contact area between FCM and Food Partition of chemical between FCM and Food depends on its hydrophobicity.

Density of FCM Log(Kow) is estimated by the MlogP model available in VEGA.

Thickness of the FCM layer Data

Volume of food contained in FCM packaging T T T
MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM Materials Value POF Unit Min value
Diffusivity parameter of HDPE Tinuvin P unitless

Diffusivity parameter of HIPS

Max value

Diffusivity parameter of LDPE

Diffusivity parameter of PA = VEGA X
Diffusivity parameter of PEN

Diffusivity parameter of PET i Migration_model.log_Kow_MIogP |

Diffusivity parameter of PP

Diffusivity parameter of PS LogP model (MLogP)

Diffusivity parameter of the other pi  LogP model based on MLogP descriptor.

Measured diffusion coefficient Material Current Experimental Model prediction ADI Reliability e
Measured FCM-Food Partition coeff -

Specific contribution of HOPE to the | 4 2-(2-Hydroxy-5-methylphenyl)benzotriazole (2440-22-4) D ‘ 2.3410600267879556 | 8.SE-1 MODERATE reliability A
Specific contribution of HIPS to the

Specific contribution of LDPE to the The relevant VEGA model returns a value for the requested parameter

Specific contribution of PA to the dif . . - e .

Specific contribution of PEN to the and chemical(s). If you can accept this prediction, the value is

Specific contribution of PET to the automatically written in the corresponding cell

Specific contribution of PP_homo tg
Specific contribution of PS to the di
Specific contribution of rubber PP
Specific contribution of the other p
MIGRATION MODEL - C - PARAMET
Initial concentration of the chemical
Molar mass of the migrating chemi

Octanol-Water partition coefficient
Octanol-Water partition coefficient
MIGRATION MODEL - D - PARAMETE ok Cancel
Density of food

Food Ethanol-equivalent

You have to follow the same process for the ADI of the tadgparameter (line just belotw)

Note: Multiple VEGA models can be run simultaneously.

4.6.3 Parameters describing the geometry of the system

Four parameters describing the geometry of the system are required for running a simulation. These four
parameters appear in red since no default values are proposetERNEER FCMtool for them. By
definition, indeed, the geometry of the system is specific to easdsasient and the assessor thas

define them. These four parameters are:

1 the contact area between FCM and food (if)gm
{1 the volume of food contained in FCM packaging (irfgm
{1 the densityof FCM (in g.cnm®);
1 the thickness of the FCM layer (in cm);
4 Information | =, Model Context | @ Options Time series” 7T Parameters | [» Simulation | [/ Charts | T Tables | i | Reports
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MIGRATION MODEL - A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTE! ~ | Contact area between FCM and Food (A - PARAMETERS DESCRIBING THE GEOMETRY OF THE SYSTEM)

Contact area between FCM and Food Contact area between FCM and Food (cm2)

Density of FCM Data

Thickness of the FCM layer

Volume of food contained in FCM packaging Hame Vvalue
MIGRATION MODEL - B - PARAMETERS CHARACTERIZING DIFFUSION IN THE FCM Value

Diffusivity parameter of HDPE PDF

Diffusivity parameter of HIPS Unit cm?
Diffusivity parameter of LDPE Min value

Diffusivity parameter of PA Max value

SR b i £ rn

Note that for Mutagenicity (AMutagenimoidkgy
scoreb6 is generated by VEGA, and not a str

@&q walointsaetnisw
icto sensu

the activation of the VEGA button must be then manually copied in the corresponding cell by-tiseend



4.6.4 Parameters characterizing diffusion in FCM
Two parameters are required for calculating the diffusion coefficient in FCM (Equation 6):

T the O6Di ff usiovi inEqualicn ). Bestestimate§ and PDFs are proposed by the
VERMEERFCMt ool for the 6Di ffusivity parameter 6
AA default value is proposed for the o6Diffus
have to change it acoding to the polymer (not included in the predefivdeRMEERIist) you
want to assess;

1 the&pecificontri buti on of the FCM t(fonEguatens)dBestf usi on
estimates and PDFs are proposed byAEBBMEER FCMt o0 o |  Bpmdfic contrileutioa of
the FCM to the diffusion activation enefgy f or each of t he AeM incl
default val ue Bpecifipoomripuien efdthe btber polynteeto the diffusion
activation energ§ i.e(0 K), but you have to change it according to the polymer (not included
in the predefineWERMEERIist) you want to assess.

At you have chosen the 6Measuredd option in 4.
selected parameters, i.e. for:

f the measured O6Diff tdd)i Riffusiorc aoefficiént is speailic t eaci n ¢ m
compound You have therefore to specify the meas
compoundyou have selected in 4.3.1.

T the meastoodpa rotFiCtMi on ¢ o e f FCMdaoeé partitidon coefficientiso g  u n i
specific to each coupleompound Fo o d . You have therefore to s
Food partition c¢ oeimgound-oodsrcouplesfyon haveesalerthd ino4f3.1.t h e










































