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General description of the new SML software 5

1. SML5

3 13 2/3
1) Step
Software starts with definition of the packaging geometry - in this example the EU-cube:
- n £ -3 A° 1 — | EUcube
I'—F'aclcage 1
Package 1. Package

Geometry: ' Rectangular

Contact surface {cm~2): 500
Volume of contact medium{cm#3): 1000

[=]

Width (cm): 10
Height {cm): 10

Choose the package geometry and
enter the number of all articles. For
all articles enter the number of layers
and substances.

2. Layers
Define all layers for all articles.

3. Substances

Mass of contact medium (g): 1000 Length {cm): 10
Articles
Articles Surfaces ¥ | Total: 600
Artide 1 ‘00| i

[ Use wizard for artides

Define all migrants for all articles.

4. Data

Enter in all cells of the grid the
concentration, diffusion and
partition coeficients of all
substances in all layers.

‘ Conﬁnue@ H Cancel

2) Step

Define the number of layers - minimum two(2) for a monolayer plastic and the food/simulant
AdmLayercvfiﬁioi Po «=" ww D — 4 =3 A°

" - ) — | 2<adg34° % k' ewmees % 2A°
Lo %4 ww D0 - - | 4 1 5<s =3 A° 1

[ Article 1 (Package 1) (== E‘

Artice
Y- ¥

Artide

Surface (m~2) 600

Concentration / Diffusion coefficient ,.-Partition coefficient |

a Add substance(s)

e u‘!|

la

C

‘g X
Add layer(s) P9
Number of layer(s) to add :
2
[ OK ] [ Annuler |
\ A

| [@)®)




General description of the new SML 5 software
a) Layer 1 will be of type"Polymer" - POLYETHYLENE, LOW DENSITY from Database
a) == D | type:Polymerd o3 A0

Databasés |- POLYETHYLENE, LOW DENSITY -5 A °©
& Selecting Polymer g@

% Selecting polymer(s)

Browse polymer database ]

Type:
Total chemicals found: 248
Marne CAS number Reference number  Mole #
CELLULOSE 000%004-34-6 14500; 43250 B
ETHYLZELLULOSE 0o09004-57-3 16925; 53250 445
MITROCELLULOSE 0o0%004-70-0 22450; 43330 3587
POLYEBUTADIEME Qoo9003-17-2 23515
POLYDIMETHYLSILOEANE (Mw = 6800) 000%016-00-6 23547 7e7zl
POLYWINYLALCOHOLS 0o0900z2-59-5 23680; 51280
POLYWINYLEUTYRALS 0063145-65-2 23710
RUEBER, MATIURAL 0o09006-04-6 24250; 34560
ACRYLIC ACID-METHYL METHACRYLATE, COPOLY,,, 0025322-25-2 31545
ACRYLONITRILE-BUTADIEMNE COPOLYMER 0o09003-15-3 31605 w
< | >

[{I Previous laver ] [I} Mek layer ] [V Assign to laver ]@ Close ||
4D 2z D @&—polymer

P o

B Articlel (Packagel) E' = @
Artice [lj
Surface (cm~2) 600
price Loy 2 i

POLYETHYLE... Mot defined
Add la
Thickness (um) 100 100 | Add leyer() |

', Concentration | Diffusion coefficent | Partition coefficent

[ o *u sn.ibstmce(s}‘ \:{9
AT Layer(Layer1) | a | |
© @)X
Type: @ Polymer Contact medium Thickness (m): 100 (]
Density (g/am3) : ).925 [
[m Layer abbreviation : Layer 1
= Database Material ; POLYETHYLENE, LOW DENSITY

(b) Layer 1 / LDPE thickness e.g. 100 pm " mm D 1| LDPE q 100g nx 3 A°®
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<P Article1 (Package 1) ol e =]

\ Article

Surface (cm~2) 600

artice lover 1 ContackMediny
POLYETHYLE... Vegetsble oi...
Thickness (um) 100 1.667E04

' Concentration | Diffusion coeffident /Partition coeffident

T Layer (Contact Medium) | & I |

I

Add layer(s)

ar Add substance(s) Y. run orediction

L2
Type: () Polymer @ Contact medium Thickness (um): 16667
Density (g/cm3) : 1

Laver abbreviation ;  Contact Medum

[\legetattui-Fmdsin.imt(dve oil, sunflower o, margarine, et ']

@

(c) Layer 2 will be of type "Contact medium" - vegetable oil - food simulant
(©)7 == 22| — cmmk <04 540 < o= AL

T Layer (Contact Medium) | 3 [ |
(@] o [ X ]

Type:  (7) Polymer (@ Contact medium Thickness (um): 60115 ()
Density (gfem3) : |1 )
Copy from... Layer abbreviation : Contact Medium

ased drinks whole, partly dried and skimmed

ed drinks whole, partly dried and skimmed "
Mill: B. Milk powder induding infant formula (based on whole milk pc
Fermented milk such as yoghurt, buttermilk and similar products [ F
Cream and sour cream f Rahm und Sauerrahm
Cheeses: A, Whole, with not edible rind [ K3se: A, Ganz, mit nicht
Cheeses: B, Matural cheese without rind or with edible rind {guuda,D
Cheese: C. Processed cheese (soft cheese, cottage cheese and sir
Cheese: D, Preserved cheese: 1. In an oily medium f Kase: D, Hald ™

L Afedaz> e




Article

Surface (cm~2) 600

General description of the new SML 5 software

==

POLYETHYLE... Vegetable oil...

i

Add layer(s)

', Concentration | Diffusion coefficient | Partition coeffident |

— 0

Add substance(s) %R.Jn prediction... J
T tayer (Contact Medium) | & - |8 e ]
(@] o [ X ]
Type: ) Polymer @ Contact medum Thickness (um):
Density (gfem3): |1 [
Layer sievaton: Catac Medm
| Vegetable oil - food simulant (olive o, sunflower of, margarine, etc v |

(d) Layer 2 / Contact medium thickness calculated from volume over area of packaging

d) - 2

L 7| Lo wk 1qqac
1000crh /600cnt  1.6667Ccm
© Al Puckoge D) e
artde
Surface (cm~2) 600
i
Add layer(s)
rAddsub*stance[s) = .1
MNumber of substance(s) to add :
. |, Concentration | Diffusion coeffident |\ Partition coeffident |/ 2
Add substance(s) [ ok || annuer |
T Layer (Contact Medium) | & I |
@) » =) \W
3) Step

Define the number of migrants - minimum one (1)

4L QﬂAg

| 1
AL

# | < o= ™3 A9
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(@ selecting Polymer - (S ]E s

& Selecting substance(s)

Browse polymer database ]
Reference number: 68320 Name:
"l CAS number: Molecular weight:
Type:
|| Total chemicals found: 1 ( CearFiters || Fiter |
Name CAS number Reference number Molecu
OCTADECYL 3-(3,5-DI-tert-BUTYL-4-HYDROXYPHE... 0002082-73-3 68320 530,

< [ J »

#5 Prevouslayer | (@ Nextlyer | [ Assontoleyer | (X Cose |

Substances are selected from the Database - e.g. Irganox 1076

¢d2azd %[ L -5 Assigntolayer L.’ ¢ . o3 A° < = Irganox1076
. _
<& Article] (Package1) [ ][ B3]
\ Artide
Surface (an~2) 600
Artide Layer 1 Contact Med... n] |
POLYETHYLE... Vegetable oi...
Thickness (um) 100 1.667E04 it
[SuBSEEREEEIN ocTADECYL ... 0 0
Substance 2  Notdefined O 0
. Concentration ;. Diffusion coeffident /| Partition coeffident /
g Addsbstance(s) €2 run predetion...
/ ﬂ@ /3 Substance (Substance 1) [} |
BB DS
Copy from... Substance abbreviation ;  Substance 1
Chemical : OCTADECYL 3-(3,5-DI-tert-BUTYL-4-HYDROXYPHENYL) PROPIONATE
|<2: Set to user defined | Molecular weight (g/mol) : | 530,55 )

(a) Substances 1 will be Irganox 1076
(a) 1| Irganox1076< -5 A °
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= ]
= |3

==

Surface (cm~2) 600

)

Add layer(s)

' Concentration | Diffusion coeffident / Partition coeffident |
Add substance(s)

[

e

i& -~ 3 Substance (Substance 2)
(&) 8 ]Lx ]

Substance abbreviation : Substance 2

Chemical :

PHOSPHOROUS ACID, TRIS(2,4-DI-tert-BUTYLPHENYL) ESTER

|, Setto user defined | Molecular weight (gfmol) : .9+ )
(b) Substances 2 will be Irgafos 168
(b) 2| Irgafos168 < =5 A °
4) Step
Define initial concentration of migrants in the polymer layer
- 100 ppm for Irganox 1076 - 500 ppm for Irgafos 168
W' ¥D7 e D— — L o340
Irganox1076 100ppm Irgafos168 500ppm
E== 808 X5
[A)

Surface (om~2) 600

| Concentration  Diffusion coefficent Partition coefficent |

1

[ #odsusstance(s)

T

ﬂ Layer (Layer 1) I'a Substance (Substance 2) ¥  Data (concentration)

(@])(>]

l
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4) Step
Define the estimation procedure for the diffusion coefficient of the migrants in the polymer layer
- e.g. selected Piringer approach

Wi ¥vD" e D%t — AL AL eqA°
4 pPiringer = K. > wd <3 A9

& Article1 (Package 1) =N TR =
| Nl
Surface (cm~2) 600

rice Layer 1 Contact Meg.. lli

POLYETHYLE... Vegetable oil...
Thickness (um) 100 1.667E04 Add layer(s)

Substance 1 OCTADECYL ... P{2.263E-10) 0.0001

PHOSPHORO... FGI2i2Es1il 0.0001

o --,_Concent'ation Diffusion coeffident | Partition coeffident i -
a Add substance(s) ‘{'.‘.* Run prediction. ..
W layerQayer) |3 Substance (Substance2) W Data (diffusion coefficient) |

Diffusion coefficent

() Known

() Interpolation based on Tg

(@) Piringer Example for 20°C (om~2/s):  P({9.045E-11)
() Arrhenius

() Customized equation

() Brandsch equation
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5) Step
Define the partition coefficient of the migrants between polymer layer and food/simulant -
selected "known" K = 1 for both migrants because of good solubility in vegetable oil.

&zh BN 1lsN¢g 3 ? ?Ne b 2 Knowny Opily- z
? ? ? h navyosAOA
SML5K 2 Kph ? . Solubilityd Powy h™ ZTtaaOlYA
O} Ke Kpshb t£3B” y~z0a0A
[ & Articte1 (Package 1) == =R J
r— &)

Surface (an~2) 600

Artide Layer 1 Contact Medi... I]E|
POLYETHYLE... Vegetable oil...
Add la
Thickness (um) 100 L667E04 yer)
Substance 1  OCTADECYL ... 1
Substance 2 PHOSPHORO... i

- ', Concentration / Diffusion coefficient | Partition coeffident -
a Add substance(s) ‘:jn Run prediction. ..
:/I!EI Layer (Contact Medium) ] a Substance (Substance 2) /@ Data (partition coefficient) ]

KR

Partition coefficient (Kp)

@ Known 1 [L]

) Solubility

) Pow

6) Step
Run prediction - e.g. at 40°C for 10 days
4 “3 A° 400 # 10

10
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Results

mg/kg

Regislation Confirmity

11



