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Background: aim of Life-VERMEER
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EXPOSURE       X        HAZARD        =         RISK

Several case studies including FCM

VERMEER



Background: FCM
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Consumption

EXPOSURE

Food contaminationMIGRATION

FCM

HAZARD
related to FCM substances

AIM: Combine information on exposure collected
with MERLIN EXPO with information on hazards 

collected with VEGA to support risk assessment of 
FCM compounds



Selection of the case study

The exercise was selected from the following project:



Case study with yoghurt container

Migration of Tinuvin P (CAS: 2440-22-4)
2-(2-Hydroxy-5-methylphenyl)benzotriazole

Molecular weight: 225 g/mol

Initial concentration: 5000 mg/kg

Storage conditions
Storage at 8°C > 3 days

Empty container made of polystyrene 

intended for milk products

Migration conditions
Simulant: 50% Ethanol (Simulant D)

Migration conditions: 10 days at 20°C



Specifications FCM
Polystyrene (PS)

Surface: 295 cm²

Density Polymer rP: 1.1 g/cm³

Diffusion coefficient Dp: 4.31e-14 cm²/s

Polymer specific constant AP*: 0

Polymer specific temperature constant t: 0

Thickness dp: 0.1 cm

Specifications Food
Volume:  505 cm³

Diffusion coefficient DF: 1e-4 cm²/s

Density: 1 (by definition)

Thickness: 0.1 cm

Partition coefficient K: 1 

Case study with yoghurt container



MERLIN-Expo – VERMEER FCM

VERMEER



General information

Modelling parameters

Reporting

Substance & Food

Polymer & Regulatory

Time-Temperature conditions

Specifications of each parameter

MERLIN-Expo – VERMEER FCM



VERMEER FCM: Information



Migration

Hazard

Regulation

Input VERMEER FCM 
Info related to chemical, 
FCM and food

Output VERMEER FCM 
Regulatory info
Migration estimates
Toxicological prediction

VERMEER FCM: Model

Disable blocks you don’t want to use



Select compound
Tinuvin P



Add new compound



Regulatory information



Select food or simulant
Yoghurt – 50% Ethanol



Add new food: specify Food ethanol equivalent under parameters!



Use default parameters for the diffusion/partition
versus

measured (in house) parameters

Measured parameters

Diffusion coefficient in FCM: 4,31E-14 cm²/s

FCM-Food Partition coefficient K: 1



Select polymer type

Polystyrene (PS)



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

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



Add time-temperature conditions
10 days @ 20°C



For several parameters: 

Best estimates (or default) values proposed by SpheraFCM

– Value can be changed to own value 

Probability Density Function (PDF): 

Optional, to be used when parameters are uncertain

(probabilistic approach)



Parameter Value

Contact area 295 cm²

Density of FCM 1,1 g/cm³

Thickness FCM layer 0,1 cm

Volume Food 505 cm³



Parameter Value

Diffusivity parameter AP* 0

Diffusion coefficient DF 4,31E-14 cm²/s
= 3,72E-9 cm2/d

Partition coefficient K 1

Polymer specific temperature constant t 0



Parameter Value

Initial concentration 5000 mg/kg

Molecular weight 225 g/mol

Density of food 1 (by definition)

Food-Ethanol equivalent 50%



Automatically calculated by 



Automatically calculated by 



Automatic determination



Automatic determination

Quantitative/qualitative 
value of the prediction

Indication of 
confidence related with 

prediction









Start simulation

In case of errors, they will be listed here



Start simulation





Result: 0.652 mg/kg

Results table

Pdf reports can be generated



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

0.652 mg/kg 0.686 mg/kg 0.701 mg/kg



Tinuvin P predicted as mutagenic but with low reliability
Non-mutagenic Mutagenic?

0 0.5 1

Mutagenicity



Carcinogenicity

Carcinogenic potential of Tinuvin P unkown

Extra guidance on how hazard data need to be interpreted will 

be added to the SpheraFCM tool



Which type of migration data do we need?

1. Experimental migration values + info on associated parameters

• 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  (default values for diffusivity parameter & Specific contribution of the polymer 
matrix to the diffusion activation energy)

• Chemical parameters

 Initial concentration in FCM

 Molar mass

• Food parameters

 Density of the food
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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
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Further validation of VERMEER FCM

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

EXPOSURE

Cosmetic product contaminationMIGRATION

HAZARD
related to substances in cosmetic 

packaging

Other possible applications of VERMEER FCM



Case study with packaging for body lotion

Storage conditions
Storage at RT for 6 months

Empty container made of PVC 

intended for body lotion

Migration conditions
Simulant: 50% Ethanol (Simulant D)

Migration conditions: 10 days at 60°C

Aim: model migration and compare with migration value



Case study with packaging for body lotion

Specifications product

Volume:  60 mL

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

Specifications Packaging

Type of polymer: PVC

Contact area 34.16 cm²

Thickness: 0.2 cm

Migration of DOTE (CAS No. 15571-58-1)
2-Ethylhexyl 10-ethyl-4,4-dioctyl-7-oxo-8-oxa-3,5-dithia-4-stannatetradecanoate

Molecular weight: 751.8 g/mol

Initial concentration: between 0.1 and 1%



Add new compound



Regulatory information



Select food/cosmetic product or simulant
Body lotion – 50% Ethanol



Add new food/cosmetic product: specify Food ethanol
equivalent under parameters!



Use default parameters for the diffusion/partition
versus

measured (in house) parameters

No measured values were available thus calculated option was used



Add time-temperature conditions

10 days @ 60°C



Parameter Value

Contact area 34,16 cm²

Density of FCM 1,388 g/cm³
Value obtained from the polymer database

https://polymerdatabase.com/polymer%20physics/Polymer%20Density.html

Thickness FCM layer 0,2 cm

Volume Food 60 cm³



Parameter Value

Diffusivity parameter 
AP*

Calculated using the following formula:

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 DF Calculated automatically



Parameter Value

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

EtOH equivalent, T, Kow

Polymer specific 
temperature constant t

0
According to the JRC guidelines for plasticised PVC



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/cm³

Food-Ethanol equivalent 37% or 50%
= percentage of fat in the body lotion or migration conditions



Result: 1.87 mg/kg

Results table

Pdf reports can be generated



Refining migration conditions

Simulant Migration 
conditions

Assumed % 
of plasticiser

Migration results (mg/kg)

37% EtOH 360d at 20°C 2,12 (6%) 0,098

360d at 20°C 14,6 (30%) 0,101

10d at 60°C 2,12 (6%) 0,209

10d at 60°C 14,6 (30%) 0,216

50% EtOH 360d at 20°C 2,12 (6%) 0,718

360d at 20°C 14,6 (30%) 0,875

10d at 60°C 2,12 (6%) 1,39

10d at 60°C 14,6 (30%) 1,87

Worst case – Refinement possible!



Refining migration conditions

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



Refining migration conditions

Simulant Migration 
conditions

Assumed % 
of plasticiser

Migration results (mg/kg)

37% EtOH 360d at 20°C 2,12 (6%) 0,098

360d at 20°C 14,6 (30%) 0,101

10d at 60°C 2,12 (6%) 0,209

10d at 60°C 14,6 (30%) 0,216

50% EtOH 360d at 20°C 2,12 (6%) 0,718

360d at 20°C 14,6 (30%) 0,875

10d at 60°C 2,12 (6%) 1,39

10d at 60°C 14,6 (30%) 1,87

Worst case – Refinement possible!



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

Contact: 

birgit.mertens@sciensano.be

els.vanhoeck@sciensano.be

ilse.vanovermeire@sciensano.be

philippe.ciffroy@edf.fr
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